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New research shows     
joint cavitation theory    
not all it’s cracked up to be
BY MIKE STRAUS

A new paper in the Journal of the 
Canadian Chiropractic Association 
indicates that the most widely 
accepted theory to date of joint 
cracking fails to explain why 
joints produce sound when 
cracked – and may lead to inac-

curate predictions relating to health outcomes.
Dr. Jerome Fryer’s interest in investigating joint 

cracking is twofold.
The Nanaimo, B.C.-based chiropractor’s pro-

fessional interest stems from his research and 
practice in the field of chiropractic. However, as 
the subject of a 2015 study on joint cracking that 
he co-authored with University of Alberta profes-
sor and chiropractor Dr. Greg Kawchuk, he 
demonstrated an uncanny ability to crack his 
knuckles on demand. 

Fryer is also the primary author of a new study 
recently published in the Journal of the Canadian 
Chiropractic Association that challenges the chiro-
practic field’s current understanding of the factors 
that cause joints to crack.

“I’m interested in knuckle cracking because it’s 
an easy way to study spine cracking,” Fryer says. 
“Knuckles are easy joints to access and test, but 
everything we learn from knuckles can be extrap-
olated to the spine.”

Fryer’s new study examines the mechanism of 
joint cracking using five in vitro joint models, 
drawing from his previous work with Kawchuk 
to further make use of the methodology that he’d 
perfected.

“During the Kawchuk study (“Real-Time 
Visualization of Joint Cavitation”), I used a dry 
suction cup release to represent the sound simi-
lar to a knuckle crack,” Fryer explains. 

“After that study, I decided to introduce fluid 
into the model. Through trial and error, the 
model created a popping sound and exhibited a 
refractory period (just like a real joint).”

CHALLENGING                                           
ESTABLISHED SCIENCE
Dr. Jacob Jaremko is a radiologist and associate 
professor in the University of Alberta’s Faculty 
of Medicine and a co-author of Kawchuk’s 2015 
study. Jaremko notes that the 2015 study dis-
proved a critical element of what was then the 
most widely accepted theory of joint cracking.

During the 2015 study, Fryer cracked his 
knuckles while his hands were observed through 
a magnetic resonance imaging (MRI) machine. 
Jaremko and the rest of Kawchuk’s team recorded 
both the MRI images and the sounds produced 
during the experiment, and discovered a critical 
fact about joint cracking.

“When we put the sounds and images beside 
each other,” Jaremko explains, “we saw there was 

MIKE STRAUS is a freelance writer based in Kelowna, British 
Columbia.

EXCELLENCE IN 
RESEARCH
At its annual 

general meeting 
in 2015, the 

British Columbia 
Chiropractic 
Assocation 

recognized Dr. 
Jerome Fryer for 
his dedication to 
spine research.
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a sudden formation of a signal void at the time of 
the noise.”

But perhaps more important is what Jaremko 
didn’t see – a collapsing bubble. Prior research 
has suggested that bubble collapse was the cause 
of joint cracking. Kawchuk’s 2015 study, though, 
refuted the bubble collapse theory and laid the 
groundwork for Fryer’s follow-up research.

Jaremko says that bubble collapse offers a poor 
explanation of the phenomena he observed during 

“Knuckles are easy joints 
to access and test, but 
everything we learn from 
knuckles can be 
extrapolated to the spine.”

the 2015 study, and fails to fit the timeframe of 
events. He says that while further research is re-
quired, the Kawchuk-led study offers one impor-
tant finding – it disproves the cavitation theory.

“There’s been a lot of concern about joint 
cracking because cavitation is a destructive pro-
cess. Cavitation damages propellers in marine 
settings, and the theory is that cavitation could 
lead to osteoarthritis,” Jaremko says. 

“But the fact that we saw cracking happen dur-
ing bubble formation, accompanied by a change 
in pressure in the joint, indicates that it’s more of 
a benign process.”

With Fryer’s new study, however, there is evi-
dence that tribonucleation also falls short in its 
explanatory power, and that the signal void that 
Jaremko saw in the 2015 study was not a gas-filled 
bubble as previously believed, but rather, an 
empty cavity. This finding is consistent with prior 
research by Wildeman in 2014 and Ikels in 1970, 
who both failed to find a correlation between 
tribonucleation and the generation of a cracking 
sound.

Fryer’s recent study has found that when a 
sealed joint is filled with a denucleated fluid, de-
compression results in both cavity formation and 
an audible crack. Fryer says that the results of his 
study demonstrate that the cracking sound must 
somehow be related to the formation of a cavity 
– not the formation of a bubble, as tribonucleation 
would suggest, and not the collapse of a cavity, as 
cavitation would indicate.

Fryer’s research also raises further questions 
relating to synovial fluid.
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“(The cracking sound only oc-
curred) with denucleated fluid,” 
Fryer notes. “I think it’s because 
denucleated fluid more closely mim-
ics real synovial fluid, but I’m not 
certain. This is new territory that 
hasn’t been studied before. The exact 
sound mechanism is still unclear, 
because it’s so hard to observe and 
record in real tissue.” 

Fryer notes that previous theories 
surrounding joint cracking have 
failed to account for the refractory 
period witnessed after cracking actual 
human joints. 

One of the strengths of Fryer’s in 
vitro wet joint model is that it was 
able to reliably reproduce a refractory 
period after audible release. However, 
just like the cracking sound, the re-
fractory period was only observed in 

Fryer’s new study relies on an in vitro model consisting of a fluid-filled suction cup pressed up against the glass wall of a beaker, with 
an empty suction cup as a control. Fryer says his suction cup model accurately replicates the opening of the spine’s Z joints that occur 
during an adjustment, but before his model can be extrapolated out to an actual human spine, more research will be required. Fryer 
cites the suction cup’s elastomer property and the fact that the suction cup replicates only a single joint – not the series of joints seen 
in a human spine – as limitations to his study.

The above illustration demonstrates within a simulated wet joint space (with de-nucleated fluid) in a sealed condition (1), 
decompression results in suction cup stretch without lift and without cavity (2). Suddenly, when sufficient tension is applied a cavity 
and sound spontaneously forms (3) and further decompression leads to increasing cavity volume formation. Relaxation of tension 
leads to enduring cavity (4) and over time, cavity size shrinks (5-6). The sequence 1-6 can then be repeated. (Source: Journal of the 
Canadian Chiropractic Association 2017)
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Suction cups and glass: Extrapolating from in vitro models

Joint cracking has long been 
hypothesized to contribute to 
arthritis, but what does the data say? 
A 2011 study published in the Journal 
of the American Board of Family 
Medicine found that despite common 
belief, frequent knuckle cracking does 
not appear to increase the risk of 
hand osteoarthritis – a finding that is 
consistent with the cavity formation 
model of joint cracking suggested by 
the results of Fryer’s study. However, a 
1990 study found that habitual 
knuckle cracking is associated with 
hand swelling and lower grip strength. 

JOINT CRACKING:  
DOES IT CAUSE ARTHRITIS?
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the model that incorporated denucle-
ated fluid.

FUTURE RESEARCH
Fryer’s new study has produced ini-
tial results worthy of further explora-
tion that could change the basic 
theories of chiropractic medicine and 
offer new avenues of treatment.

“If we have a model that can ex-
plain the refractory period, there’s an 
opportunity to perform manual treat-
ments during the refractory period 
when the joint is more mobile and 
influence anatomy in a different way,” 
Fryer says.

Jaremko notes that disproving the 
cavitation theory would indicate that 
joint cracking may not be as harmful 
to the joints as was previously be-
lieved. Although, he says, the practice 
of cracking one’s knuckles or joints 
“probably still isn’t recommended as 
a recreational activity.”

Fryer’s study has also raised the 
possibility of using fluid to improve 
the functioning and lifespan of artifi-
cial joints.

According to Fryer, his next step 
will involve quantifying joint cracking 
in greater detail. Currently, Fryer is 
partnering with the University of 
British Columbia to investigate joint 
cracking in vivo using more sensitive 
MRI equipment.

Fryer’s future research will involve 
measuring forces, tensions, cavity 
sizes, and dissolution times during in 
vivo tests. He aims to identify whether 
the audible crack occurs before, dur-
ing or after cavity formation, in order 
to better understand the physics be-
hind joint cracking.

Fryer is now actively seeking feed-
back from the academic community 
on his study in order to establish a 
foundation for further investigation.

“This is still preliminary work, and 

you always need feedback when 
you’re collaborating,” he says.

Fryer was recently awarded a 
$10,000-grant from the British Co-
lumbia Chiropractic College to con-
tinue his investigation of joint crack-
ing, in partnership with the University 
of British Columbia. He hopes that 
his continuing research into joint 
cracking will validate and expand on 
the cavity formation model.

Fryer’s newest study, “A proposed 
in vitro model for investigating the 
mechanisms of ‘joint cracking’: a 
short report of preliminary tech-
niques and observations,” can be 
found in the March 2017 issue of the 
Journal of the Canadian Chiropractic 
Association. 

  For the URL link to Fryer’s research, 
view this story online at 
www.canadianchiropractor.ca
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