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On 15 March 2024, the College 
of Physicians and Surgeons of 
BC (CPSBC) closed its Library, 

which came as a shock to many of us. Phy-
sicians across British Columbia have ex-
pressed their dismay at this decision, both 
privately and in the pages of the BCMJ.1,2

There is minimal information about 
the closure on the CPSBC’s website, so 
I reached out to understand the rationale. 
The response read: “Registrants were not 
consulted. This difficult decision was made 
by the College Board after careful consid-
eration of data showing significant decrease 
in library use over the years. There are no 
further details on the public record.”

During the Library’s final days, I called 
Dr Karen MacDonell (PhD), the former 
director of library services for CPSBC, to 
say thank you. I was an avid user of the 
Library, often requesting literature searches 
to help inform research projects and manu-
script writing. The team was always thor-
ough and prompt. As Dr MacDonell put 
it: “The Library was entirely focused on 
serving physicians so physicians might serve 
their patients.” 

As we reminisced on the Library’s varied 
functions, it occurred to me that perhaps 
registrants underused the Library’s services 
or weren’t aware of its history. If we had 
known the Library needed our support, 
could we have advocated for it better? As 
the saying goes, you don’t know what you’ve 
got until it’s gone.

The first medical library in BC was es-
tablished in 1906 by the Vancouver Medi-
cal Association.3 Eventually, the demand 
for and breadth of its services expanded 
to a point where a central provincial ad-
ministration was warranted. In 1960, after 
a vote by BC physicians, the Library was 
taken on by the CPSBC. Chronicling the 
Library’s transition for a 1963 article in the 

Canadian Medical Association Journal, Dick 
and colleagues wrote: “This proposal was 
met favourably on the basis that the [Col-
lege] Council, under the Medical Act, had 
a duty to maintain the standard of medical 
practice throughout the province. What 
better way was available than through an 
active medical library service?”3

In 1963, each doctor in the province was 
assessed an annual fee of $25—noted to be 
the approximate cost of one annual medi-
cal journal subscription—demonstrating 
excellent value for money.3 The fee would 
be equivalent to about $250 today, reflecting 
that we paid significantly less for the Li-
brary’s services in the present day than phy-
sicians did in 1963. In 2022–2023, 60 years 
later, the portion of the CPSBC’s expenses 
accounting for library services (including 
salaries and benefits) was $1 863 000, or 
$126.54 per active registrant, based on 
14 723 professionally active registrants.4 For 
context, that is 5% of the CPSBC’s $36.7 
million in expenditures, the largest of which 
are accreditation programs (16%), com-
plaints and practice investigations (16%), 
and legal services (14%).

In 1963 there were two librarians and 
two clerical staff; most recently, there were 
four librarians and four library technicians. 
Among the team’s responsibilities was locat-
ing articles, books, documents, and electron-
ic resources from the CPSBC’s collection, 
local libraries, and around the world. The 
team curated and maintained collections 
of books, journals, audio recordings, ques-
tion banks, point-of-care tools, pharmaco-
peia, drug interaction checkers, therapeutic 
monitoring guidance, instructional videos, 
and reading lists. Many of you probably 
read the monthly Cites & Bytes newsletter, 
which presented physicians with a selection 
of clinically relevant citations from emerg-
ing literature.

According to the CPSBC’s committee 
reports, for each of the last 3 reported years, 
an average of 1710 physicians posed over 
10 000 queries, Library staff provided almost 
13 000 copies of articles, and about 46 500 
articles were downloaded from the Li-
brary’s website.5-7 On average, almost 1200 
in-depth literature searches were done each 
year. One librarian recalled that the “queries 
were endlessly varied, just as are physicians’ 
patients.” Physicians also had self-serve ac-
cess to top-ranked point-of-care tools such 
as BMJ Best Practice and DynaMed and 
a variety of other online clinical informa-
tion sources. 

When I asked the Library team what 
they were most proud of in their work, one 
member replied: “I am proud to rest in the 
conviction that every single request was 
taken with utmost seriousness and engage-
ment. We felt the responsibility to provide 
the best evidence we could find in response 
to clinical (and medicolegal, administrative, 
educational, etc.) questions. We saw the 
vulnerability of the physician saying ‘I don’t 
know the best way to help my patient,’ so 
we applied our specialized skills plus that 
crucial characteristic of every successful li-
brary technician and librarian: curiosity.”

Sir William Osler was the first donor to 
the Vancouver Medical Association’s medi-
cal library, stating: “There is no better index 
of the intellectual status of the profession in 
any town than the condition of its medical 
library.”3 Is it possible that in 118 years, Dr 
Osler’s vision has gone from essential to 
obsolete? Are medical library services truly 
no longer necessary? Since the summer of 
2023, three major Canadian health libraries 
either closed or were diminished: the CMA 
library (CMA Joule) closed, the CPSBC’s 
library closed, and the Canadian Agency for 
Drugs and Technologies in Health recently 

The CPSBC closed our 
medical library

EDITORIALS

Continued on page 105
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W e are taught to take respon-
sibility for our actions, make 
amends when we make a mis-

take, and offer apologies when needed. A 
funny stereotype is that Canadians love 
starting a conversation with an apology: 
“Sorry, but can I . . . ?” This practice seems 
ingrained in our culture.

Reflecting on when I started practis-
ing family medicine, I often found myself 
apologizing to patients for systemic issues 
beyond my control, sharing in their frus-
tration over the limitations of our health 
care system. This was often about prolonged 
wait times or lack of readily accessible care. 
Initially unaware, I repeatedly apologized 
for things I had no control over, which in-
creased my own frustration and led to feel-
ings of helplessness and eventual burnout. 
Of course, if a patient requires urgent at-
tention, I try my best to advocate for them. 
If my genuine effort is unable to make a 
difference, I used to get frustrated. Now, I 
tell myself that I am trying my best. When 
we genuinely try our best, I find patients 

are often very appreciative, irrespective of 
whether it changes the outcome. 

As a society, we emphasize endpoints 
and outcomes, but it is vital to acknowledge 
dedication and going the ex-
tra mile for patients. When 
I ask more seasoned physi-
cians what they find to be 
the most rewarding part of 
family practice, many tell me 
it is the longitudinal nature 
of the relationships formed 
with patients over many 
years and the ability to help them navigate 
their health journey. It is our commitment 
to patient well-being that leaves a lasting 
impact. I’ve learned to shift my mindset 
away from apologies and toward focus on 
actions and doing more for patients instead.

With the implementation of the Lon-
gitudinal Family Physician Payment Mod-
el, our time is more valued. I hope this 
model provides even more motivation for 
us to do more for our patients. We still 
face many other issues: many physicians 

continue to grapple with mountains of 
paperwork, administrative burdens, and 
escalating overhead costs, and wait lists for 
essential investigations, specialist consulta-

tions, and surgeries persis-
tently remain long.

As a family physician, 
I recognize that I am one 
piece of a complex puzzle. 
At times, navigating this 
complex system feels over-
whelming. By embracing the 
mindset that we’re all striv-

ing to do our best, we may alleviate some of 
the burdens imposed on us by the system. 
We all need to be mindful about physician 
burnout, and it has been encouraging to see 
many initiatives addressing physician well-
ness in the last few years. Happier physi-
cians foster a more sustainable health care 
system. Let’s stop apologizing so much and 
remember we are all trying our best. n
—Yvonne Sin, MD

Fewer apologies, more focus 
on trying our best

laid off half of its research information ser-
vices staff.8

The future of medical information seek-
ing is uncertain. Do we as a collective value 
a variety of information sources or a small 
number of corporate information tools? 
Medical libraries help ensure equitable ac-
cess to skilled information professionals and 
a healthy, varied, expansive literature base, 
specific to each physician’s unique clini-
cal circumstances. In losing the CPSBC  
Library, I believe we’ve lost a valuable mem-
ber of our health care team. 

In this issue, Dr Ian A. Gillespie, former 
president of Doctors of BC, proposes in a 
letter to the editor that Doctors of BC take 
over the Library.1 I am curious to hear from 
more of our readers about what a medical 
library, or lack thereof, means to you. n
—Caitlin Dunne, MD, FRCSC
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or town of residence, telephone number, and email address. Please disclose 
any competing interests.

Closure of the College 
Library: A proposal
The College of Physicians and Surgeons of 
BC announced the closure of the College 
Library (as of 15 March 2024) in an email 
sent on 1 March. I have reflected on the loss 
of this service since writing to the registrar 
of the College to express my concerns on 
4 March.

I propose that urgent consideration be 
given to Doctors of BC taking over the 
operation of the College Library. I recall 

another valuable service kept running by 
Doctors of BC (then known as the BC 
Medical Association or BCMA). At that 
time, the Physician Health Program was 
in danger; the College decided it no longer 
wanted to share the operating costs of the 
program with the BCMA and withdrew 
from involvement. Thankfully, additional 
funding was obtained through negotiations 
between Doctors of BC and the provincial 
government, and this important program 
was maintained.

Please consider whether there might be 
a win-win solution here for the physicians of 
BC, and the patients we serve, to maintain 
continuity of the College Library.

The Library staff consists of four librar-
ians and four library technicians. Since 
COVID-19, much of their work has been 
done virtually, so there would be little need 
in the way of space at the office at 1665 
West Broadway in Vancouver. Proximity to 
the BC Medical Journal and Communica-
tions Department staff would be a bonus.

I am sure many of our members would 
like to see a continuation of the service and 
a valuable new membership benefit. The 
limited number of free pages of reference 
articles could be continued for Doctors of 
BC members, and a service charge intro-
duced for others who access the Library.

Doctors of BC members have been invit-
ed to give input to the upcoming negotiations 
for the next Physician Master Agreement, 
and we could submit this proposal for consid-
eration in the negotiations—something that 
the government might be asked to support 
and take some credit for.

There is an opportunity for Doctors of 
BC and the College to announce a process 

for the College Library to continue while 
still enabling the College’s strategic plan-
ning that led to this decision.

Dr Bill Clifford, a pioneer in develop-
ing digital technology for physicians, has 
joined me in supporting this request. He 
incorporated a link to the College Library 
in the MOIS EMR.

The reason I ask for urgent action is 
to preserve the valuable experience of the 
current Library employees. Thank you 
very much for your consideration of this 
proposal.
—Ian A. Gillespie, MD, FRCPC, DIPABPN, 
DIPABLM
Victoria

Re: Diagnosing and treating 
adult attention-deficit/
hyperactivity disorder
Dr Baerg Hall and Ms Cynthia Buckett 
provided an excellent and very detailed 
overview of the diagnosis and treatment 
of adult attention-deficit/hyperactivity dis-
order (ADHD) in the November BCMJ 
[2023;65:334-339]. The article provides 
step-by-step guidance for family physicians 
to address what seems like an increasing 
demand. I have worked collaboratively 
with family physicians at student health 
services at the University of Victoria and 
Simon Fraser University. We often discuss 
the challenges faced with diagnostic accu-
racy, especially considering other clinical 
factors. There is also concern about over-
diagnosis when there is no opportunity to 
access collateral information from child-
hood. Another concern is the time involved 
in completing a detailed assessment.

Continued on page 108
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To address some of these issues, I put 
together a guide for anyone who might be 
considering getting assessed for ADHD 
and those who have a diagnosis and need 
information about both medication and 
nonmedication treatment. The guide in-
cludes step-by-step instructions and a 
checklist for patients to do much of the 
work gathering information to discuss with 
their physician. I hope this will save time in 
the assessment process and ensure physi-
cians have more complete information to 
inform the diagnostic process.

The guide is available on the Pathways 
BC website under Mental Health—Adult > 
Information Handouts, Videos & Websites.

I have provided a detailed outline of an 
organizational approach based on widely 
available personal productivity tools. The 
tools are especially important for university 
students but may be relevant for anyone 
with a need to manage their busy lives. Ar-
tificial intelligence will be a game changer 
for people with ADHD, but having a basic 
understanding of personal productivity will 
very likely ensure successful application of 
this new technology.

I understand there may be other projects 
underway looking at ADHD assessment 
and treatment. I believe my guide would 
be a helpful adjunct to consider including. 

Please also send any suggestions or correc-
tions to me at adhdguide@shaw.ca.

I would like to thank Dr Tracy Monk 
and staff at Pathways BC for their assistance 
with my project. Pathways BC continues to 
expand and provides an exceptional resource 
for physicians and patients.
—Michael Cooper, MD, FRCPC

Victoria

Slow medicine: Part of the 
solution to the primary care 
crisis 
The primary care crisis stems from multiple 
causes. Some of them are being substan-
tively addressed by the Longitudinal Family 
Physician Payment Model. Solutions to 
others (such as administrative burden and 
alternatives to family doctors having to be 
small business owners) are actively being 
sought and implemented. I’m interested in 
addressing some of the causes that aren’t as 
widely acknowledged or discussed.  

It is estimated that 30% of the tests, 
treatments, and procedures we order are 
unnecessary and 10% of them are harmful.1 
Current approaches designed to address this 
issue struggle to move the dial. The remedy 
will require a deeper look at the values and 
assumptions that drive what we do. Dr H. 
Gilbert Welch’s book Less Medicine, More 
Health: 7 Assumptions That Drive Too Much 
Medical Care addresses some of them—
more information is always better, action 
is better than inaction, and early diagnosis 
is always better.2 Additional drivers of too 
much medicine include our society’s fear of 
death, black-and-white ideas about health 
and disease, and discomfort with uncer-
tainty. Additionally, the influence of private 
interests on guidelines and standards of care 
has not been adequately addressed.

In a crisis, we need to go back to the 
basics: What is good health care? What 
is the goal of the work we do? I’ve consid-
ered this for some time and have come to 
this conclusion: good health care enables 
people to live their best lives. Good health 
care shows up when you need it and does 
as much as is necessary to restore health 

and balance to allow you to continue to live 
your life. Critically, it seeks to not do harm.

There are many movements in medicine 
that aim to keep that goal central by rais-
ing the questions and offering approaches 
to help us discern the better path. Some of 
them are realistic medicine, value-based 
health care, minimally disruptive medicine, 
less is more medicine, sustainable health 
care, and slow medicine. I like the frame-
work slow medicine provides, because it gets 
to the fundamental assumptions. Its name 
immediately calls out one assumption to be 
questioned: Is fast always better?

Most of us working in the Canadian 
health care system have a visceral sense of 
our current system’s tempo. Fast, always; 
needs to be faster still. We could call it fast 
medicine. Often the quickest (and, im-
portantly, the most lucrative) response to 
a patient or a result in front of you is to 
do something: write a prescription, order 
a test, make a referral, or ask the patient to 
book another appointment. Those may or 
may not be the correct actions. All of them 
create more demand on the system and re-
quire more physician hours. Fast medicine 
contributes to polypharmacy, fragmented 
care, overdiagnosis, overmedicalization, and 
the resultant inappropriate care. Not only 
that, every interaction with the health care 
system has an environmental cost: the trans-
portation required for patients to attend 
multiple visits, the energy and resources re-
quired to produce medications and provide 
laboratory and medical imaging services, 
not to mention the waste.3 Fast medicine 
decreases our joy in our work, and I believe 
it is a significant factor in the lack of fam-
ily physicians willing to start or remain in 
a longitudinal practice. 

Slow medicine originated in Italy (after 
the slow food movement) and is based on 
medicine that is measured, respectful, and 
equitable. Slow medicine acknowledges the 
powerful intervention of time and of healthy 
skepticism and vows to remember our po-
tential to cause harm. The principles of slow 
medicine include using evidence-based 
medicine to discern between effective and 
ineffective care (demanding the benefit be 

Continued from page 106
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more than marginal), without commercial 
interests at the table shaping those determi-
nations; the concept of health as inclusive of 
the psychological, spiritual, social, and envi-
ronmental realms alongside the biological; 
and health and well-being as complex and 
more than the sum of our bodily functions 
or the age we reach. The default shouldn’t 
be testing and treating but rather deliber-
ate, careful, and measured actions. Slow 
medicine upholds a stance of curiosity and 
humility, resists the falsity of certainty, and 
requires an openness to doubt. 

Although there is no formal slow medi-
cine movement in Canada (yet), I’ve been 
experimenting with implementing the ap-
proach in my own practice. I’ve scheduled 
more time with patients, as well as time to 
think about my patients and review their 
charts. I make more time to call the con-
sultants involved for advice, which often 
leads to fewer referrals and more useful 
investigations. I also share my expertise 
as a family physician, which includes the 

patient’s broader medical context and the 
whole person–centred lens (their values and 
life context to the best of my understand-
ing). As a generalist, I endeavor to add value 
to the conversation by bringing a respect-
ful skepticism of possible interventions. I 
aim to order fewer unnecessary tests and 
have sought to be more deliberate in decid-
ing whether a follow-up appointment will 
contribute to a patient’s well-being. I listen 
more deeply to my patients, making space 
for their wisdom on how best to approach 
their health and acknowledging that my 
priorities are often not theirs. I’ve also spent 
more time finding and sharing informa-
tion about the actual magnitude of benefit 
a medication or intervention might provide, 
and I find it is routinely less than both the 
patient and I believed (over-attribution of 
benefit). During this process, I am starting 
to see Western medicine more clearly—
the good and the bad. I see the laudable 
achievements. We have many tools we can 
use to decrease suffering and improve our 

patients’ lives; I want to use those well. I 
also see that there is much we do that is 
unlikely to improve our patients’ well-being 
or that harms them, the health care system, 
and the environment. 

Let’s not waste the opportunity our 
health care crisis is offering to look closely 
and critically at what we do and why we 
do it.
—Jill Norris, MD, CCFP
Victoria
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PRESIDENT’S COMMENT

It’s no secret that the inability of patients 
to access appropriate care in a timely 
way is a source of constant stress in 

our health care system. Whether it’s for 
mental health services, medical imaging, 
consultations, or surgical care, Canadians 
wait longer than many other jurisdictions. 
For a myriad of reasons, wait times for spe-
cialist care and access to acute care con-
tinue to increase, exacerbated further by the 
COVID-19 pandemic. These delays are not 
without consequence. Longer wait times 
significantly impact cancer outcomes, com-
munity outpatient care, and mental health. 
Delays in at-home specialist care lead to 
an increase in patients using emergency 
department services for non-emergency 
issues, creating further challenges in an al-
ready overburdened system.

A health care system with reasonable 
wait times needs appropriate resources, ca-
pacity, and processes that prioritize patient 
access. But Canada—and specifically BC—
lags behind many jurisdictions in areas such 
as hospital beds and health human resourc-
es. Canada has 2.6 hospital beds for every 
1000 people, which is behind almost every 
Organisation for Economic Co-operation 
and Development (OECD) nation. BC has 
even less—a mere 1.95 hospital beds per 
1000 people. Canada also has significantly 
fewer physicians compared with other ju-
risdictions and is graduating fewer medi-
cal school students than almost all other 
OECD countries. These are significant and 
major shortfalls in overall infrastructure. 
While changes won’t happen overnight, 
we need to address these issues through 
significant investments.

A time to be bold

Doctors of BC continues to raise this 
concern. In the 2011 BC Medical Associa-
tion policy statement Improving Access to 
Acute Care Services, we called on the pro-
vincial government to model acute care 
beds on the principle of getting patients 
care in a timely fashion. Yet this continues 

to be an ongoing challenge, with hospitals  
often functioning at or over 100% capacity 
and emergency rooms housing admitted 
patients in hallways and alcoves for days. 

How, then, could we increase patient 
access to specialist care? I have some ideas 
that are perhaps idealistic—but if you don’t 
aim high, you’ll never know what can be 
achieved. In BC, we have an advantage 
given our collaborative health care rela-
tionships and our reputation for leading 
change. What if British Columbia com-
mitted to reaching the OECD average of 
4.3 hospital beds per 1000 people by 2035, 
doubling our current operating room capac-
ity, tripling seniors’ community resources, 
and greatly increasing training, recruitment, 
and retention efforts to double the number 
of doctors in BC? What a wonderful world 
that would be.

Yes, these are bold proposals, but we 
have partially walked down this road al-
ready. Government announcements of a 
new hospital and cancer centre in Surrey; 
a new tower for Surrey Memorial Hos-
pital; and new BC Cancer sites in Kam-
loops, Nanaimo, and Burnaby are all steps 
in this direction. The more than 2500 new 
long-term care beds announced over the 
last few years will also help.  

Addressing the ongoing issues of 
lengthy waits to access specialty care, sur-
gical procedures, diagnostic tests, and emer-
gency care requires collective effort from all 
health care stakeholders. It requires bold 
initiatives. And it requires us to be better, 
together, to build on the steps already taken 
and continue on the path of resolving our 
health care challenges. n
—Ahmer A. Karimuddin, MD, FRCSC
Doctors of BC President

In BC, we have an 
advantage given our 
collaborative health 

care relationships 
and our reputation 
for leading change. 
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BCCDC

Ticks are known vectors for trans-
mission of tick-borne diseases in 
British Columbia. Tick bites and 

concern about tick-borne diseases are com-
mon presenting complaints to primary care 
and urgent care settings, especially during 
warmer months.1 This article aims to inform 
clinicians about the ticks most commonly 
encountered in BC and the diseases they 
may transmit to humans.

Ticks and tick-borne diseases in BC
The prevalence of ticks and tick-borne dis-
eases varies by geography.2 In BC, Ixodes 
pacificus and Ixodes angustus ticks are pre-
dominant in the southern coastal regions, 
while Dermacentor andersoni are more com-
mon in the Interior and Northern regions.1 
Ixodes ticks are capable of transmitting Bor-
relia burgdorferi, Anaplasma phagocytophilum, 
and Babesia spp., while Dermacentor ticks are 
associated with Rocky Mountain spotted 
fever, tularemia, and tick paralysis [Table].3 

Management of tick bites
Ticks found on patients should be removed 
promptly using forceps. Although the vast 
majority of tick bites in BC do not result in 
illness, patients should be advised to look 
for early symptoms of tick-borne diseases, 
such as fever, rash, fatigue, and aches. A lo-
calized rash within the first 48 hours after a 
tick bite is more likely to be a local reaction 
to the bite rather than an infection. While 
antibiotic post-exposure prophylaxis for 
Lyme disease may be indicated following 
a tick bite in geographic regions with high 

Management of tick bites  
and tick-borne diseases in 
British Columbia

This article is the opinion of the BC Centre 

for Disease Control and has not been peer 

reviewed by the BCMJ Editorial Board.

prevalence of B. burgdorferi, it is not usu-
ally required for tick exposures originating 
in BC due to the low prevalence (typically 
< 1%) of B. burgdorferi in BC ticks.1,4,5 In 
comparison, highly endemic areas in cen-
tral and eastern Canada have tick positivity 
rates greater than 20%.6 The main reason 
for this difference is that Ixodes scapularis, 
found in eastern North America, is a more 
efficient carrier of B. burgdorferi compared 
with Ixodes pacificus, which is the predomi-
nant vector in BC.7

Photos of ticks may also be submit-
ted for free by providers or patients to 
eTick (www.etick.ca), a public platform 
for image-based identification of ticks. 
They will identify the tick species and in-
form users about pathogens the tick may 
carry. Clinicians can also send ticks to the 
BCCDC Public Health Laboratory for free 
identification and pathogen analysis.8

Management of tick-borne diseases
If symptoms develop following a tick bite, 
clinical features and laboratory test results 
can guide diagnostic assessment and em-
piric treatment. Lab confirmation should be 
sought to determine the suspected cause of 
illness. Information about laboratory tests 
available at the Public Health Laboratory 
can be found at www.elabhandbook.info. n
—Jae Ford, MD, MPH
Resident Physician, Public Health and 
Preventive Medicine, UBC

—Quinn Stewart, MPH
Epidemiologist, BCCDC

—Stefan Iwasawa
Vector Specialist, BCCDC

—Muhammad Morshed, PhD
Clinical Microbiologist, BCCDC Public 
Health Laboratory, Vancouver

—Mayank Singal, MD, MPH, CCFP, FRCPC
Public Health Physician, BCCDC

References on page 134

Disease and pathogen Ticks known to carry 
the pathogen in BC

Annual human incidence with BC-only 
exposure

Lyme disease
Borrelia burgdorferi

Ixodes spp. 1–14 cases

Anaplasmosis
Anaplasma phagocytophilum

Ixodes spp. No reported cases*

Babesiosis
Babesia spp.

Ixodes spp. No reported cases*

Tularemia
Francisella tularensis

Dermacentor spp. 0–2 cases

Rocky Mountain spotted fever
Rickettsia rickettsii

Dermacentor spp. 0–3 cases

Tick paralysis (toxin mediated) Dermacentor spp. Not reportable, but known to occur rarely

Tick-borne relapsing fever
Borrelia hermsii

Ornithodoros hermsi 0–7 cases per year

TABLE. Summary of tick-borne diseases known to exist in BC ticks. Incidence is based on illnesses 
reported to or infections detected at the BCCDC. 

* �While there are no reported human cases in BC, there have been locally acquired cases of babesiosis and 
anaplasmosis in Washington State.3
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Osteoarthritis, Part 1
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Osteoarthritis is a prevalent and 
debilitating condition that sig-
nificantly impacts quality of life 

for millions of individuals worldwide. The 
specific focus in this theme issue is on 
large joint osteoarthritis, with knee osteo-
arthritis serving as a prime example. Knee 

Article 3: Marcuzzi and colleagues 
provide an excellent summary of the use 
of opioids in osteoarthritis. As with most 
cases of chronic noncancer pain, opioids are 
not indicated and have not been shown to 
be of value in controlling pain, contrary to 
common belief. In addition, the outcomes 
of treatment are much worse in patients 
on opioids. The reader is cautioned to not 
prescribe opioids for the treatment of os-
teoarthritis, as other modalities are much 
more effective. 

Article 4: Boettcher and Moran discuss 
surgical management of knee osteoarthri-
tis. They point out that managing patient 
expectations is crucial for successful out-
comes, given that factors such as age, sex, 
and arthritis type can influence satisfaction 
following total knee replacement. Younger 
patients should not be denied access to to-
tal knee replacement solely based on age, 
as studies have shown positive outcomes 
and high satisfaction rates, even in younger 
patients. The past thinking that knee re-
placements fail universally in younger pa-
tients should now be behind us. The choice 
between partial and total knee replacement 
should be based on specific indications and 
discussion about revision rates; options such 
as unicompartmental and patellofemoral 
joint replacements should be considered 
for suitable but highly selected patients.

In Part 2 of this theme issue, authors 
will address the disparity in access to os-
teoarthritis care for Indigenous Peoples in 
rural BC, the challenges of assessing sur-
gical risk in combination with obesity in 
orthopaedic patients, radiological diagnosis 
and image-guided percutaneous treatments 
for knee osteoarthritis, and physiotherapy 
in the treatment of osteoarthritis. n

Dr Maziar Badii

Dr Bassam Masri

osteoarthritis represents a growing pub-
lic health concern, particularly as popula-
tions age and obesity rates increase. Within 
this context, family physicians are at the 
forefront of managing patients with os-
teoarthritis, addressing their diverse needs 
through a spectrum of strategies that extend 
from offering reassurance to considering 
surgical interventions, despite there being 
very little emphasis on musculoskeletal care 
in medical schools. 

As guest editors of this two-part theme 
issue, we are delighted to present a collec-
tion of articles dedicated to advancing phy-
sicians’ understanding and management of 
knee osteoarthritis. These articles shed light 
on various aspects of the disease, including 
etiology, diagnosis, treatment options, and 
emerging therapeutic strategies.

Article 1: Darabian and colleagues em-
phasize the importance of early and ac-
curate diagnosis of knee osteoarthritis by 
family physicians to effectively manage the 
condition. Family physicians can rely on a 
combination of patient history, physical ex-
amination, and standing knee X-rays, which 
serve as the gold standard for confirmation. 
By diagnosing knee osteoarthritis promptly, 
family physicians can minimize unneces-
sary interventions, imaging, and referrals, 
which leads to improved patient outcomes 
and reduced health care costs.

Article 2: Sidhu and colleagues explore 
various treatment modalities for manag-
ing knee osteoarthritis in an office setting. 
Noninvasive options such as bracing, topical 
NSAIDs, and intra-articular injections of 
corticosteroids have shown effectiveness in 
improving pain and physical function. With 
respect to mesenchymal stem cell injec-
tions, further research is needed to warrant 
their routine usage in the clinical setting; 
therefore, their use should be discouraged 
for now.



113BC MEDICAL JOURNAL VOL. 66 NO. 4 | MAY 2024 113

� CLINICAL: REVIEW ARTICLE

ABSTRACT: Knee osteoarthritis, a prevalent 

chronic disease, results from the loss of 

articular cartilage within the knee joint and 

is the leading cause of knee pain in adults. 

Early detection, lifestyle modifications, and 

patient education can improve patients’ qual-

ity of life, curb office visits for knee pain, and 

avert unnecessary imaging, interventions, and 

specialist referrals. In most patients, diagnosis 

can be established in the family practice set-

ting based on a comprehensive pain history 

and physical examination. Standing X-rays of 

the knee joints are the gold standard for con-

firming the diagnosis. If imaging is required, 

radiography should be the first modality 

employed. If there is suspicion of an under-

lying infectious or inflammatory cause, fur-

ther testing or referral to a specialist, such as 

an orthopaedic surgeon or rheumatologist, 

may be warranted. During the early stages of 

osteoarthritis, patients can be encouraged to 

S. Darabian, BA, M. Badii, MD, FRCPC, MHSc, S.D. Wade, MD, FRCPC

How to approach the diagnosis  
of knee osteoarthritis
Knee osteoarthritis is the leading cause of knee pain in adults. Family 
physicians can rely on a combination of patient history, physical examination, 
and standing knee X-rays to successfully diagnose it in the office.
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undertake low-impact exercises and adopt a 

balanced diet to facilitate weight loss. This can 

ease the load on affected joints, strengthen 

the muscles that support the joints, improve 

mobility, and reduce pain. Educating patients 

about their condition can improve their ability 

to cope with the disease, enhance their adher-

ence to treatment plans, and ultimately result 

in better clinical outcomes. Patients who are 

more knowledgeable about their condition 

experience less anxiety and a greater sense of 

control, which leads to better health outcomes.

K nee osteoarthritis, the predominant 
cause of chronic knee pain, often 
leads patients to consult their fam-

ily practitioner. This complex joint disease 
is characterized by cartilage loss, reactive 
bone formation, subchondral cystic changes, 
joint deformity, and disruption of surround-
ing soft tissues, and manifests primarily as 
activity-related pain and functional limita-
tion. Establishing a diagnosis and offering 
guidance on the anticipated clinical trajec-
tory can enhance patients’ comprehension 
of their condition, curb office visits for knee 
pain, and avert unnecessary interventions 
such as indiscriminate physiotherapy and 
massage therapy in cases of unclear diag-
nosis. This article presents a systematic ap-
proach to recognizing and diagnosing knee 
osteoarthritis, thereby minimizing unwar-
ranted testing.

Risk factors 
Knee osteoarthritis affects approximately 
40% of adults over the age of 60, and age 

over 50 years is the most significant risk fac-
tor.1 Other risk factors include female sex, 
obesity, and history of knee malalignment or 
injury.2,3 While the evidence concerning the 
influence of recreational activities on knee 
osteoarthritis risk is varied, it is improbable 
that such activities, provided they do not 
result in substantial joint injury, contribute 
to the onset of this condition.3,4

Causes
Knee osteoarthritis can be both primary 
and secondary.5 As individuals age, the 
quantity of synovial fluid diminishes and 
the cartilage thins, leading to the onset of 
primary osteoarthritis. Patients with predis-
posing conditions may experience early or 
premature osteoarthritis due to secondary 
factors. Potential causes of secondary knee 
osteoarthritis include:
•	 Trauma, such as cruciate ligament  

injuries, intra-articular fractures, and 
extra-articular deformities.

•	 Crystalline arthritis (gout or calcium 
pyrophosphate deposition disease– 
related arthritis).

•	 Avascular necrosis.
•	 Metabolic diseases (e.g., ochronosis).
•	 Intra-articular infection.
•	 Inflammatory arthritis (e.g., rheumatoid 

arthritis, psoriatic arthritis).
•	 Iron overload (hemochromatosis).
•	 Hemophilia (recurrent hemarthrosis).
•	 Neoplasms, such as intra-articular  

tenosynovial giant cell tumors.
The bony remodeling associated with 

osteoarthritis leads to increased friction and 
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pressure points within the knee joint, which 
precipitates pain and ultimately reduces 
mobility and flexibility. The multifaceted 
nature of this pain results from the loss of 
normal subchondral bone protection pro-
vided by articular cartilage and the exposure 
of the densely nerve-supplied subchondral 
bone, and from synovitis and inflammatory 
responses. However, the exact mechanisms 
have not been fully elucidated. There is no 
consistent correlation among knee osteo-
arthritis patients in terms of the degree of 
fluid and cartilage loss, bony changes, and 
pain.5 Consequently, a patient’s level of pain 
does not always align with the severity of ra-
diological changes, and radiological changes 
may not consistently correspond to actual 
pathological alterations.

Diagnosis 
In most patients, the diagnosis of knee os-
teoarthritis is established using a combina-
tion of history and focused examination. 
Standing X-rays of the knee joints are the 
gold standard for confirming the diagnosis.3 
A comprehensive pain history, including 
the onset, location (i.e., left, right, or bi-
lateral knee pain that is anterior, medial, 
or lateral), and quality of the pain, should 
be elicited.5-7 Clinicians should pay close 
attention to the onset and severity of pain 
symptoms, the presence of any exacerbating 
or relieving factors, and the patient’s current 
level of functional activity. Additionally, it 
is essential to ask about any history of knee 
injuries or surgeries, preceding trauma, or 
instances of warmth or swelling in other 
peripheral joints.

Characteristic symptoms
Knee osteoarthritis pain is generally charac-
terized as dull, either localized to a specific 
compartment or widespread, exacerbated 
by weight-bearing and joint movement, 
and eased with rest. Patients with patel-
lofemoral osteoarthritis usually report a 
gradual onset of anterior knee pain, espe-
cially during activities that strain the knee 
in flexion, such as stair climbing, squatting, 
or rising from a seated position. Subjec-
tive stiffness often subsides in less than 30 

minutes. Pain associated with knee osteo-
arthritis typically improves with rest, anal-
gesics, and anti-inflammatory medication. 
Patients may also note a sensation of full-
ness or swelling at the back of the knee 
and a loss of extension, potentially indi-
cating a related popliteal (Baker) cyst. It is 
critical to clarify that a Baker cyst does not 
cause pain, and its removal will not alleviate 
symptoms, a common misunderstanding 
among patients.8

Pain from osteoarthritis typically esca-
lates in severity gradually over months to 
years, but patients can present at any stage 
of their disease. In the early or mild phases, 
pain is sporadic and predictable and has 
minimal impact on daily activities. Those 
with moderate osteoarthritis may endure 
unpredictable pain, possibly linked with 
knee locking or buckling, which could dis-
rupt daily activities such as walking, bend-
ing, squatting, and stair climbing. In severe 
or advanced osteoarthritis, a constant dull 
pain is the norm, with occasional episodes 
of high-intensity pain limiting activities. 
Over time, patients may experience dimin-
ished functionality, including restricted joint 
movement, reduced ability to walk, and as-
sociated muscle weakness. In the long term, 
knee osteoarthritis can result in fatigue, 
sleep disturbances, and even depression.8 
Table 1 summarizes symptoms of early, 
moderate, and advanced knee osteoarthritis.

Physical examination
A physical examination should begin with 
an observation of lower limb alignment 
and gait.9 An antalgic, or pain-induced, gait 
is characterized by a shorter stance phase 
and possibly reduced stride length on the 
affected side. When the patient is standing, 
examine both knees for deformities such as 
genu varum (bowleg deformity) or genu 
valgum (knock-knee deformity), which are 
indicative of more advanced osteoarthritis. 
Additionally, look for swelling in the popli-
teal region, which may suggest the presence 
of a Baker cyst.

With the patient lying supine on the 
examination table, conduct a thorough ex-
amination of the knee. The skin should be 
fully exposed to assess for any changes, in-
cluding scars, erythema, ecchymosis, previ-
ous surgical marks, or skin conditions such 
as psoriasis. Examine the medial and lateral 
parapatellar fossae for swelling; although 
these areas may be obscured by adipose tis-
sue, effusions, or bony remodeling, compar-
ing them visually to the opposite knee may 
be informative. Examination for quadriceps 
muscle atrophy, which may signal chronic 
or more advanced pathology, should also 
be considered.

Divide palpation of joint lines and soft 
tissue structures into assessments of me-
dial, midline, and lateral structures. With 
the knee flexed at 90 degrees, palpate the 

Stage of knee 
osteoarthritis Symptoms Radiography results

Early
•	 Sporadic but predictable pain
•	 Minimal impact on daily activities

•	 Normal joint space
•	 Osteophyte formation

Moderate

•	 Unpredictable pain
•	 Locking or buckling of the knees
•	 Affects daily activities, such as walking, 

bending, squatting, and climbing stairs

•	 Moderate reduction in joint 
space 

•	 Multiple osteophytes

Advanced

•	 Constant but mostly dull pain
•	 Occasional episodes of high-intensity pain
•	 Limited joint motion
•	 Reduced ability to ambulate
•	 Muscle weakness
•	 Fatigue
•	 Sleep impairment
•	 Depression

•	 Considerable reduction in 
joint space 

•	 Subchondral sclerosis
•	 Large osteophytes
•	 Bone end deformity

TABLE 1. Symptoms of early, moderate, and advanced knee osteoarthritis.8
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medial and lateral joint lines for tenderness 
or osteophytes (bony prominences). Patel-
lar crepitus can be identified by holding the 
patella and passively flexing and extend-
ing the knee. The movement of the patella 
can be examined by pressing it medially 
and laterally; limited or painful movement 
could suggest patellofemoral osteoarthri-
tis. Alternatively, patellofemoral disease 
may be detected by pressing the patella 
against the femoral condyles while the leg 
is extended and looking for signs of pain 
or discomfort.

Evaluate knee joint function by assess-
ing range of motion and strength. Active 
knee flexion can be measured by asking the 
patient to bring their heel toward their but-
tock. The typical range of knee flexion for 
individuals with normally sized extremities 
is approximately 150 degrees, but flexion 
over 130 degrees would generally be consid-
ered normal for most individuals. If active 
range of motion is restricted, evaluate pas-
sive range of motion as well. Measure knee 
flexion strength through isometric strength 
testing with the patient lying supine. Stabi-
lize the knee at a 90-degree angle with one 
hand, extend the leg with the other, and ask 
the patient to resist the movement. Have 
the patient straighten the leg, and evalu-
ate extension by checking for a 180-degree 
angle. Any degree of flexion contracture is 
abnormal. Test the strength of knee exten-
sion by pushing against the patient’s leg and 
asking them to resist. Last, examination of 
the ipsilateral hip and lumbar spine is essen-
tial to check for pain that could be referred 
to the knee from the lower back or hip.

Special maneuvers
If there is suspicion of fluid effusions in the 
knees, further evaluation can be carried out 
using methods such as the fluid wave (for 
small effusions), ballottement (for moderate 
effusions), and patellar tap (for large effu-
sions).9 Perform the milking test for fluid 
wave or bulge sign in small effusions by ap-
plying firm pressure on the medial knee and 
sweeping your hand proximally along the 
medial side of the knee to push fluid into 
the lateral suprapatellar recess [Figure 1]. 
Then swiftly sweep your hand along the 
lateral knee and observe the medial fossa 
to detect whether a bulge forms.

For moderate to large effusions, perform 
the ballottement test by cupping the thumb 
and fingers of one hand on either side of 
the patella and placing your other hand on 
the suprapatellar recess [Figure 2]. Apply 
firm pressure down above the patella; in 

cases of moderate effusions, fluid will form 
under your fingers and push them outward.

For large effusions, perform the patellar 
tap by placing one hand over the suprapatel-
lar recess and applying pressure to displace 
fluid under the patella [Figure 3]. Then use 
a finger from the other hand to press the 
patella downward toward the femur. The 
patella should tap the femur and bounce 
back up to hit the finger. 

Red flags warranting additional 
testing or referral
If there is any suspicion of an underlying 
infectious or inflammatory cause, further 
testing or referral to a specialist may be war-
ranted. A warm or swollen knee could sug-
gest inflammatory or septic arthritis, which 
necessitates further evaluation via arthro-
centesis. Synovial fluid should typically be 
analyzed for cell count, differential, culture 

FIGURE 1. Special maneuver to detect fluid effusions in the knee: milking test. Apply pressure and sweep your hand up the medial side of the knee. This pushes 
the fluid laterally. Immediately sweep your hand down the lateral knee. This pushes the fluid back. Look for a bulge sign in the medial fossa.

FIGURE 2. Special maneuver to detect fluid 
effusions in the knee: ballottement test. 
Apply pressure with the thumb and index finger 
of one hand, and squeeze and press down the 
suprapatellar recess with the other hand.

FIGURE 3. Special maneuver to detect fluid 
effusions in the knee: patellar tap. Apply pressure 
with one hand on the suprapatellar recess to push 
the fluid under the patella. With the index finger of 
the other hand, push the patella toward the femur.
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with Gram stain, and crystal examination. 
If infection is strongly suspected—such as 
in patients with fever, immunosuppression, 
or a history of intravenous drug use—addi-
tional tests, including complete blood count, 
C-reactive protein, and blood culture, are 
recommended. If there are concerns about 
inflammatory arthritis, a referral to a rheu-
matologist or orthopaedic surgeon may be 
advisable.

It is recommended to refer the patient 
to a rheumatologist if there are:6

•	 Risks of inflammatory arthritis.
•	 Small and large joint polyarthritis 

symptoms.
•	 Systemic symptoms such as weight loss 

or fatigue.
•	 Nonarticular symptoms, including rash, 

inflammatory bowel disease, or pso-
riasis.
Referral to an orthopaedic surgeon is 

recommended for patients with:
•	 Reduced effectiveness of pain manage-

ment.
•	 Significantly reduced joint mobility that 

impacts daily activities.
•	 Failure of pain medication and treat-

ment programs.

Imaging 
Contemporary clinical practice guide-
lines suggest that knee osteoarthritis can 
be diagnosed without MRI in individu-
als over 45 years of age who present with 
activity-related joint pain, morning stiff-
ness lasting less than 30 minutes, crepitus 
on active motion, and bony enlargement, 
provided there is no discernible warmth 
in the joint.10 Deformity, instability, peri-
articular or joint-line tenderness, and pain 
with patellofemoral compression are ad-
ditional characteristics that could exist.3 
Atypical characteristics such as a history 
of trauma, extended morning stiffness in 
the joint, rapid symptom progression, or 
the presence of a warm, swollen joint may 
indicate alternative or concurrent diagnoses. 
Consideration should be given to important 
differential diagnoses such as gout, other in-
flammatory arthritides (such as rheumatoid 
arthritis), septic arthritis, and malignancies 

causing bone pain. If a palpable effusion 
is detected, aspiration and analysis of the 
synovial fluid can aid in excluding septic 
arthritis, identifying the presence of urate or 
calcium pyrophosphate crystals, and ruling 
out other inflammatory arthritides.

Once knee osteoarthritis is suspected, its 
diagnosis should be confirmed using stand-
ing plain X-ray.11 If imaging is required, 
radiography should be the first modality 
employed.

Conventional radiographs can expose 
characteristics of osteoarthritis in the affect-
ed joints, including joint space narrowing 
due to cartilage loss. In more advanced stag-
es of knee osteoarthritis, radiographic find-
ings may reveal subchondral cysts, sclerosis, 
bone spurs, and misaligned joint surfaces, 
either as a cause or result of osteoarthritis. 
Subchondral sclerosis and osteophytosis 
are typically the earliest radiographic os-
teoarthritis features, which increase in both 
extent and size as osteoarthritis progresses. 
These precede the radiographic joint space 
narrowing that typically occurs at a later 
stage of the disease.12-14

The following are the standard X-ray 
examinations performed to evaluate knee 
osteoarthritis:
•	 Standing anteroposterior view of both 

knees. It is important that this is done 
with the patient standing, bearing weight  
on the joint. It is also important to 
include both knees for comparison in 
cases of mild osteoarthritis. 

•	 Lateral view. 

•	 Skyline view of both patellofemoral 
joints. This is a top-angled view, looking 
down at the knee caps.
Table 2 summarizes when a certain im-

aging modality may be useful.15

In osteoarthritis, there is no indication 
for any further imaging. In particular, an 
MRI scan for patients over the age of 40 is 
rarely indicated and does not add value for 
the diagnosis or treatment of osteoarthritis. 
If proceeding beyond radiography, soft tis-
sues are best imaged using ultrasonography 
or MRI, and bones are best imaged using 
CT scan or MRI. The main detectable fea-
tures of different imaging modalities used 
in osteoarthritis are summarized in Table 3.

Patient expectations
Educating patients about their diagnosis 
and the anticipated clinical progression of 
osteoarthritis has been linked to a better 
understanding of the origins of their chron-
ic knee pain.16 Especially during the early 
stages of osteoarthritis, comprehensive edu-
cation aims to encourage patients to make 
lifestyle modifications such as incorporating 
low-impact exercises into their routine and 
adopting a balanced diet to facilitate weight 
loss. These lifestyle changes can significantly 
improve patients’ quality of life by easing 
the load on the affected joints, improving 
mobility, and reducing pain. Exercise in 
particular strengthens the muscles that sup-
port the joints, thereby stabilizing them and 
improving overall function.

Furthermore, education extends beyond 

Imaging technique Usage

X-ray Patients with chronic knee pain.

CT scan

Patients with chronic knee pain if X-ray is negative or if it detects joint 
effusion, osteochondritis dissecans, loose bodies, signs of cartilage or 
meniscal repair, degenerative changes, chondrocalcinosis, or evidence of 
prior osseous injury.

MRI

Patients with chronic knee pain if X-ray is negative or if it detects joint 
effusion, osteochondritis dissecans, loose bodies, signs of cartilage or 
meniscal repair, or evidence of prior osseous injury. 
Patients with chronic knee pain if X-ray detects degenerative changes or 
chondrocalcinosis.

Ultrasonography
Patients with chronic knee pain if X-ray is negative or if it detects joint 
effusion.

TABLE 2. Suggested uses of imaging modalities in the diagnosis of knee osteoarthritis.

CLINICAL� How to approach the diagnosis of knee osteoarthritis 
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the realm of lifestyle modifications to in-
clude information about osteoarthritis as 
a disease, including causes, effects, pro-
gression, and available treatment options. 
Providing patients with this knowledge em-
powers them to make informed decisions 
about their health and actively participate in 
their own care. This sense of agency can im-
prove their ability to cope with the disease, 
enhance adherence to treatment plans, and 
ultimately result in better clinical outcomes. 
Studies have shown that patients who are 
more knowledgeable about their condition 
experience less anxiety and a greater sense 
of control, which leads to better health 
outcomes.17,18

Summary
Knee osteoarthritis is the most prevalent 
form of arthritis that affects the knee. In 
most instances, a detailed patient history 
and comprehensive physical examination 
conducted in the family practice setting are 
sufficient to make a preliminary diagnosis. 
The diagnosis is most reliably confirmed 
through characteristic findings on standing 
knee X-rays, which continue to be the gold 

standard. Therefore, more advanced imaging 
techniques should not be routinely request-
ed in patients who present with chronic 
knee pain, unless the clinical presentation 
suggests alternative or additional diagnoses 
that warrant further investigation. Family 
physicians should focus on early detection, 
patient education, and lifestyle modifica-
tions to manage symptoms and improve 
patients’ quality of life. n
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ABSTRACT: Nonsurgical management of knee 

osteoarthritis should be used in less severe 

disease cases or while patients await total knee 

arthroplasty. Bracing appears to improve func-

tion, pain management, and quality of life, but 

further high-quality research is needed. We 

recommend using unloader braces specifically 

in unicompartmental osteoarthritis; however, 

patient compliance is imperative to achieve 

the benefits. The safety, efficacy, and benefits 

of topical applications of NSAIDs are well out-

lined in the literature, and their use should be 

considered in knee osteoarthritis. Further study 

is needed to assess the efficacy of topical appli-

cations of capsaicin and herbal remedies, such 

as Hedera helix, and clinical trials on the use of 

cannabis to manage osteoarthritis pain have 

yet to be reported in the literature. There is 
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In-office management of  
knee osteoarthritis
Treating knee osteoarthritis in the clinic using unloader braces, topical 
applications of NSAIDs, and intra-articular corticosteroid injections 
can help improve function and pain management.

substantial evidence that corticosteroid injec-

tions are beneficial for short-term pain relief 

in knee osteoarthritis. Viscosupplementation 

may have a role in the office setting, but it is 

not currently recommended for routine usage 

due to a lack of data showing clinically relevant 

differences associated with its use. Currently, 

there is not enough evidence to support the 

routine use of mesenchymal stem cell injec-

tions for osteoarthritis management, and the 

cost is significantly higher than that of alterna-

tive therapies.

K nee osteoarthritis is a degenera-
tive condition that results from 
progressive loss of articular carti-

lage, usually in the setting of chronic wear 
and tear or many years after trauma that 
has caused articular irregularity. Currently, 
3.9 million Canadians over the age of 20 
years have been diagnosed with osteoar-
thritis.1 The economic burden of arthritis 
in Canada has been estimated to be more 
than $6.4 billion.2 Patients typically ex-
perience knee pain that is often gradual, 
increases with activity, and leads to swell-
ing and pain that gets worse over time.3 
The definitive surgical management for this 
condition when pain and disability are re-
calcitrant to other forms of treatment is a 
total knee replacement. However, before 
surgery is considered, many different treat-
ment modalities, ranging in invasiveness 
from knee braces and topical treatments to 
intra-articular injections, can be used in the 
office setting to treat knee osteoarthritis.

Unloader braces
In the setting of unicompartmental knee 
osteoarthritis, there is often a coronal 
malalignment that leads to an increased 
mechanical load on the medial or lateral 
compartments. Knee bracing via unloader 
braces is a conservative option that offers 
mechanical unloading in the coronal plane 
to counteract the plane of the deformity 
driving the pathology.4 For example, symp-
toms due to isolated medial compartment 
osteoarthritis in the setting of a varus lower 
limb malalignment will often be improved 
with a valgus-producing force that can be 
applied using an unloader brace. Bracing 
is a safe and noninvasive option, but it re-
quires patient adherence over a long period 
to be efficacious. The literature indicates 
that brace treatment can be used to improve 
function, quality of life, and pain; however, 
there is heterogeneity in studies and a lack 
of high-quality studies. 

In a multicentre RCT that involved 117 
patients, the effects of unloader braces in 
unicompartmental osteoarthritis were ana-
lyzed; pain severity and knee function scores 
were improved with bracing.5 Additionally, 
the bracing group had an increased walking 
distance at 3 and 12 months (P = .03 and P 
= .04, respectively).5 It was concluded that 
bracing was effective.

The effects of unloading braces were 
also examined in an RCT conducted with 
67 patients who presented with medial 
knee osteoarthritis.6 The offloading brace 
was worn for 6 weeks; the brace group 

Dr Sidhu is a resident in the Department 

of Orthopaedics, University of British 

Columbia. Dr Sheridan is a consultant 

orthopaedic surgeon at Gallway University 

Hospital, University of Gallway, Ireland. 

Dr Badii is a clinical assistant professor in 

the Division of Rheumatology, Faculty of 

Medicine, UBC. Dr Masri is a professor of 

orthopaedics at UBC and an orthopaedic 

surgeon at Vancouver General Hospital 

and UBC Hospital.

Corresponding author: Dr Bassam Masri, 

Bas.masri@vch.ca.

This article has been peer reviewed.



119BC MEDICAL JOURNAL VOL. 66 NO. 4 | MAY 2024 119

Sidhu A, Sheridan GA, Badii M, Masri BA� CLINICAL

had a statistically significant reduction in 
24-hour pain (P < .0001) and better func-
tional outcomes based on the Lequesne 
index score (P < .0001).6 It was concluded 
that unloading knee braces were effective 
in improving motion and global pain in 
the setting of medial knee osteoarthritis.6 
The benefits of unloader braces were also 
confirmed by an RCT that involved 119 
patients. It showed that unloader bracing 
led to improvements in quality of life (P = 
.001) and function (P < .001) for patients 
with varus gonarthrosis.7 Another study 
examined whether unloading braces were 
a cost-effective method for bridging and 
postponing surgery in unicompartmental 
knee osteoarthritis.8 It indicated that un-
loading braces were cost-effective for the 
management of unicompartmental osteo-
arthritis and were beneficial for the capac-
ity, budget, wait-list length, frequency, and 
required severity of surgical intervention.8 
In contrast, a meta-analysis of 14 systematic 
reviews and 9 RCTs brought into question 
the efficacy of unloader braces.9 It suggested 
that the use of unloader knee braces likely 
increases physical function through walk-
ing distance, but its efficacy for quality of 
life and pain was questioned.9 The study 
acknowledged the lack of homogeneity 
in the studies reviewed in regard to the 
type of brace, protocol, and outcome mea-
sures.9 Bracing appears to improve function, 
pain, and quality of life; however, further 
high-quality research is needed. We recom-
mend the use of unloader braces specifically 
in the setting of unicompartmental osteoar-
thritis, but patient compliance is imperative 
to achieve the mentioned benefits. 

Topical treatments
Topical applications of NSAIDs have been 
a mainstay in the treatment of osteoarthri-
tis.10 They function by inhibiting the pro-
duction of prostaglandins, which leads to 
anti-inflammatory and analgesic effects.10 A 
number of high-quality studies have indi-
cated that NSAIDs are effective in improv-
ing function and quality of life and have few 
or no adverse events in patients with knee 
osteoarthritis.11-14 In an RCT that compared 

diclofenac with controls in 216 patients with 
knee osteoarthritis, diclofenac usage resulted 
in improvements in pain, physical function, 
and stiffness (P = .003, P = .0001, and P = 
.002, respectively).11 Despite finding that 
39% of the topical diclofenac group (consist-
ing of 1.5% w/w diclofenac sodium) suffered 
from local skin dryness and skin irritation, 
it was concluded that topical NSAIDs were 
safe and efficacious for knee osteoarthritis.11 
A large multicentre RCT with 1395 patients 
assessed the efficacy and safety of topical 
ketoprofen and oral celecoxib.12 Topical ke-
toprofen was superior to oral placebo and 
was considered to be noninferior to celecoxib 
with regard to pain based on the Western 
Ontario and McMaster Universities Osteo-
arthritis Index (WOMAC).11 Similar results 
were found in an RCT with 248 patients in 
which topical diclofenac was compared with 
a placebo solution.13 The study’s primary 
endpoint was pain relief, measured by the 
WOMAC, and it indicated that diclofenac 
was superior in reducing pain and stiffness 
and increasing physical function.13 Although 
36% of the diclofenac patients had minor lo-
cal skin irritation, it was concluded that topi-
cal diclofenac provided safe treatment with 
minimal systemic side effects.13 The efficacy 
of topical NSAIDs was further confirmed 
in an RCT with 260 patients; the topical 
NSAIDs group had a greater reduction in 
WOMAC pain scores (P = .04) and a mini-
mal increase in adverse events such as skin 
irritation (38.8% vs 31.5%) compared with 
the placebo group.14 The safety, efficacy, and 
benefits of NSAIDs are well outlined in the 
literature, and their use should be considered 
in the management of knee osteoarthritis. 

Additional studies have assessed novel 
topical therapies, such as herbal remedies 
and capsaicin. Hedera helix, an evergreen 
ivy plant with anti-inflammatory proper-
ties, has recently been studied for its use in 
the management of knee osteoarthritis.15 
The effects of H. helix gel versus diclofenac 
versus placebo were compared in an RCT 
with 150 patients.15 H. helix and diclofenac 
significantly reduced stiffness and assisted 
with physical function compared with the 
placebo (P < .05).15 H. helix showed a higher 

reduction in pain and stiffness than diclof-
enac, but the results were not statistically 
significant.15 Herbal remedies such as H. 
helix require further study to validate their 
use over NSAIDs in knee osteoarthritis. 

Capsaicin, a neurotoxin found in chili 
peppers, works via destruction of primary 
afferent fibres, which leads to its analgesic 
effect.16 A systematic review examined the 
effects of capsaicin on osteoarthritis in vari-
ous joints.17 The review included five RCTs, 
of which three were for knee osteoarthritis. 
Capsaicin was of only moderate efficacy 
in reducing knee pain up to 20 weeks, as 
analyzed by the visual analogue scale.17 Al-
though there was mild topical site burning 
and local skin irritation in 35% to 100% of 
patients, it was concluded that the treat-
ment was safe and well tolerated and had no 
systematic effects.17 However, further study 
is needed to assess the efficacy of capsaicin 
compared with the gold standard, topical 
treatment with NSAIDs.

The use of cannabis to manage osteoar-
thritis pain is being studied, but no clinical 
trials have been reported in the literature. 
A retrospective review of 71 patients who 
self-reported cannabis use in the periop-
erative period of total knee arthroplasty 
showed no improvement in total length of 
hospital stay, no reduction in in-hospital to-
tal morphine equivalent consumption, and 
no difference in postoperative functional 
outcomes up to 1 year after surgery.18 De-
spite these results, given the ongoing opioid 
crisis in North America, investigation of 
alternative therapies for pain management 
in knee osteoarthritis is an essential area of 
focus for future research. 

Steroid and hyaluronic acid 
injections
Corticosteroid injections have been used in 
osteoarthritis for their anti-inflammatory 
effects and ability to block the immune cas-
cade, which results in reduced swelling and 
pain, and ultimately increased function.19 
Several studies have outlined the efficacy of 
steroid injections in reducing pain.20-23 In an 
RCT in which 125 patients were randomly 
assigned to receive either prednisolone or a 
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placebo, the prednisolone group had a statis-
tically significant improvement in 6-minute 
walking distance, patient global assessment, 
knee pain, and benefits to physical func-
tion at 6 weeks compared with the pla
cebo group (P < .05, P < .001, P < .001, and 
P < .05, respectively).20 Additionally, there 
was a reduction in inflammatory markers 
such as Interleukin-1, Interleukin-5, tumor 
necrosis factor alpha, and high-sensitivity 
C-reactive protein in the treatment group 
compared with the placebo group, which 
persisted at both 6 and 12 weeks.20 The use 
of corticosteroids was further validated in a 
prospective multicentre cohort study that 
examined the effects of intra-articular corti-
costeroid injections in knee osteoarthritis at 
3 weeks, 6 weeks, 3 months, and 6 months.21 
All 100 participants had improved scores 
in the visual numeric scale and WOMAC 
at every time point except at 6 months for 
the visual numeric scale (P < .0001).21 It was 
concluded that intra-articular corticosteroid 
injections are beneficial for pain and func-
tion and should, therefore, be considered 
in the management of knee osteoarthri-
tis.21 In an RCT involving 117 patients, the 
effects of an intra-articular corticosteroid 
injection were compared with those of a 
placebo using the visual analogue scale and 
WOMAC.22 There was a statistically sig-
nificant decrease in pain in the treatment 
group compared with the placebo group at 
2 weeks and 6 weeks but not at 12 weeks, 
which indicated that corticosteroids were 
effective only in the short term.22 A sys-
tematic review of 27 RCTs with a total of 
1767 participants examined the efficacy and 
duration of intra-articular corticosteroid 
injections; however, it was unclear whether 
corticosteroid injections were significantly 
and clinically effective at reducing knee 
osteoarthritis pain after 1 to 6 weeks.23 
Additionally, the American Academy of 
Orthopaedic Surgeons has downgraded its 
recommendation regarding intra-articular 
steroid injections to moderate efficacy be-
cause studies have indicated that they may 
accelerate osteoarthritis through chondro-
toxicity.24,25 Although recent literature has 
called into question the long-term efficacy 

of corticosteroid injections, there remains 
substantial evidence that they are beneficial 
for short-term pain relief in knee osteo-
arthritis. There is no lifetime limit for the 
number of steroid injections in a particular 
joint. 

Hyaluronic acid is a glycosaminoglycan 
that is considered to be a key element of 
cartilage and synovial fluid.19 Inflammation 
occurs in knee osteoarthritis, which leads 
to alteration of the viscoelastic nature of 
synovial fluid and a reduction in the con-
centration and weight of hyaluronic acid.19 
Supplementation via intra-articular injec-
tion is thought to work by re-establishing 
the lubricating effect of the synovial fluid.19 
However, the literature is divided regarding 
the efficacy and benefits of viscosupple-
mentation for pain reduction. A systematic 
review and meta-analysis of 89 studies with 
12 667 patients showed no clinical benefit 
in terms of pain reduction associated with 
the use of hyaluronic acid.26 In contrast, a 
meta-analysis of 54 trials and 7545 patients 
indicated that intra-articular hyaluronic 
acid had a therapeutic effect at 4, 8, and 24 
weeks.27 Cross-linked preparations tend to 
be more effective than older preparations; 
hence the variability in the literature. Vis-
cosupplementation may have a role in the 
office setting, but currently, the American 
Academy of Orthopaedic Surgeons does 
not recommend routine usage of hyaluronic 
acid injections because of the lack of evi-
dence showing clinically relevant differences 
associated with their use.28 Some patients 
may benefit greatly from these injections, 
but they need to be counseled that not ev-
eryone benefits from them, and the cost 
is substantial. If the patient agrees to be 
treated, it is reasonable to offer one injec-
tion. If the patient benefits for at least 4 to 
6 months, another injection can be given. 

Stem cell injections 
Intra-articular stem cell injection is an emerg-
ing novel therapy that is currently being in-
vestigated for its use in knee osteoarthritis. 
Mesenchymal stem cells have a complex 
mechanism of action and are thought to pro-
vide beneficial effects via their anticatabolic, 

anabolic, and anti-inflammatory mechanisms 
of action.29 Mesenchymal stem cells are har-
vested from bone marrow and adipose tissue 
via minimally invasive approaches and can 
be injected into the intra-articular space.29 
Multiple studies on treating osteoarthritis 
with intra-articular injection of stem cells 
have demonstrated therapeutic effects in 
terms of pain management and functional 
benefits and have indicated that the treat-
ment has no permanent adverse effects and 
is safe for use.30-33 However, although the 
treatment could provide significant benefits 
to patients and prevent osteoarthritis disease 
progression,30-33 the literature lacks robust 
data to support routine use of the treatment 
in clinical practice. Most studies have small 
sample sizes, there are concerns about the 
methodology used, and often the studies do 
not include a control group.29 In addition, the 
cost of mesenchymal stem cell injections for 
osteoarthritis management is significantly 
higher than that of other therapies. As health 
systems develop economic awareness and 
continue to improve their cost-effectiveness, 
the use of mesenchymal stem cell injections 
is likely to fall by the wayside unless signifi-
cant clinical benefit can be demonstrated in 
future well-designed studies. 

Summary 
Osteoarthritis is becoming increasingly 
prevalent in Canada due to an aging pop-
ulation, and it has a significant economic 
impact. Nonsurgical management options 
should be used for knee osteoarthritis, either 
as temporizing measures while patients wait 
for a total knee arthroplasty or as defini-
tive measures in less severe disease. With 
long surgical wait times, there is a need for 
conservative therapies to bridge and delay 
surgical intervention. Clinical therapeutic 
modalities such as unloader braces, topical 
treatments, and intra-articular steroids have 
been shown to be beneficial for both pain 
management and function in knee osteo-
arthritis. These modalities are summarized 
in the Table. Further research into the use 
of hyaluronic acid and mesenchymal stem 
cell injections is needed to warrant their 
routine use in the clinic setting. 
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Treatment Recommendation

Unloader braces
Usage recommended, specifically in unicompartmental 
osteoarthritis

Topical NSAIDs Usage recommended

Topical Hedera helix Further study required

Topical capsaicin Further study required

Topical cannabis Not routinely recommended

Steroid injection Usage recommended

Viscosupplementation injection Not routinely recommended

Stem cell injection Not routinely recommended

TABLE. Summary of recommendations for in-office management of knee osteoarthritis.
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ABSTRACT: End-stage osteoarthritis of the knee 

can be a debilitating condition that greatly 

reduces patients’ quality of life. Total knee 

arthroplasty is an elective operation that can 

relieve pain and improve functioning but can 

be inaccessible due to prolonged wait times 

in British Columbia. An increasing number of 

patients awaiting total knee arthroplasty have 

been prescribed opioids to manage their pain 

in the interim. We review the current literature 

on opioid use in chronic noncancer pain, with 

knee osteoarthritis, and prior to total knee 

arthroplasty; highlight concerns about the 

practice; and advise against opioid use in this 

patient population. Given the limited efficacy 

of opioids relative to other first-line osteoarthri-

tis treatments, adverse effects, worsened post-

operative outcomes, uncertain but avoidable 

risk of substance use disorder, and availability 
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of promising alternative treatments, we recom-

mend against the use of opioids in patients 

awaiting total knee arthroplasty.

T otal knee arthroplasty is a surgi-
cal procedure performed to relieve 
pain secondary to osteoarthritis of 

the knee. It is considered in patients who 
have chronic pain that is severe enough to 
hinder daily functioning and in cases where 
first-line pharmacologic and nonpharma-
cologic arthritis treatments are ineffective.

The procedure can lead to significant 
improvements in pain, functioning, and 
quality of life. However, wait times are a 
barrier for many patients. The BC Surgi-
cal Patient Registry estimates that as of 31 
March 2022, 8315 patients were awaiting 
total knee arthroplasty; 90% of surgeries 
performed between 1 January 2022 and 21 
March 2022 had a wait time of 51.4 weeks.1 
These reports may underrepresent the crisis 
because they do not account for eligible pa-
tients who were unable to book or reserve a 
position on surgical wait lists. This prolonged 
preoperative period has a serious impact on 
the quality of life of patients with severe 
knee osteoarthritis; many self-report on the 
EuroQoL five-dimension questionnaire as 
being in a health state “worse than death.”2

The wait times for elective procedures  
have increased since the start of the 
COVID-19 pandemic, as hospitals shifted 
toward prioritizing acute care. More than 

6 million elective orthopaedic procedures 
were canceled globally during the first peak 
of the pandemic.3 

An increasing number of patients await-
ing total knee arthroplasty are receiving 
opioids to manage their pain in the inter-
im, and the pandemic has bolstered this 
trend. In the United Kingdom, the median 
wait times for hip and knee arthroplasty 
increased from 365 days to 455 days fol-
lowing the outbreak of COVID, and the 
proportion of patients on any opioid by the 
time they reached surgical follow-up during 
that period increased from 41.2% to 55.0%.4 
In Alberta between 2013 and 2015, an es-
timated 31% of knee osteoarthritis patients 
were prescribed at least one opioid prior to 
total knee arthroplasty.5 While there are 
no direct data for British Columbia, the 
prescription of tramadol/tapentadol in sur-
gical specialties increased by 12% between 
2013 and 2018.6 Globally, there has been an 
overall rapid increase in the use of opioids 
to manage chronic noncancer pain.7

We aim to raise awareness about the 
growing trend in opioid prescribing in 
patients awaiting total knee arthroplasty 
by outlining the current evidence on the 
efficacy of opioids [Table], their impact 
on surgical outcomes, and the risk of opi-
oid use disorder in this patient population. 
We also discuss potential alternative treat-
ments to manage pain prior to total knee 
arthroplasty. 
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Article Condition Study  
design N Quality of 

evidence
Intervention 
vs control

Outcome  
measure(s) Results Statistical 

significance Comments

Clinical efficacy of opioids in arthroplasty candidates

Welsch and 
colleagues, 
202010

Osteo
arthritis

System
atic review 
and meta-
analysis

17 RCTs Moderate 
quality

Opioid vs 
placebo

Pain relief ≥ 
50% 

Risk difference 
0.02 
95% CI  
(0.00, 0.05)
P = .05

No No clinically 
relevant 
difference in 
pain relief

Avouac and 
colleagues, 
200714

Osteo
arthritis

Meta-
analysis

13 RCTs High 
quality

Opioid vs 
placebo

Difference 
in pain score 
(10 cm visual 
analogue scale, 
WOMAC score, 
index pain 
intensity score, 
5-point Likert 
scale)

Effect size −0.58
95% CI  
(−0.64, −0.52)
P < .0001

Yes

18 RCTs High 
quality

Opioid vs 
placebo

Any adverse 
event

NNH 4 
(strong opioids)
NNH 9 
(weak opioids)

N/A

da Costa and 
colleagues, 
20149

Osteo
arthritis 
of the 
knee/hip

Systematic 
review

12 RCTs High 
quality

Opioid vs 
placebo

Difference 
in pain score 
(various) 
≤ 1 month

RR −0.40
95% CI  
(−0.50, −0.30)
P = .001

Yes Decreasing 
effect size 
after 1 month

10 RCTs High 
quality

Opioid vs 
placebo 

Difference 
in pain score 
(various) 
>1 month

RR −0.15
95% CI (−0.22, 
−0.08)
P = .001

Yes

9 RCTs Moderate 
quality

Opioid vs 
placebo

Any adverse 
event 

RR 1.49
95% CI  
(1.35, 1.63)

Yes 
(line of no 
difference 
not 
crossed)

19 RCTs High 
quality

Opioid vs 
placebo

Withdrawal 
from study 
due to adverse 
event

RR 3.76
95% CI  
(2.93, 4.82)

Yes
(line of no 
difference 
not 
crossed) 

Busse and 
colleagues, 
20188

Chronic 
non
cancer 
pain

Systematic 
review

42 RCTs High 
quality

Opioid vs 
placebo

Difference 
in pain score 
(10 cm visual 
analogue scale) 
at 3- to 6-month 
follow-up 

WMD −0.69
95% CI  
(−0.82, −0.56)
P < .001

Yes Decrease in 
effect size 
with longer 
follow-up

51 RCTs High 
quality

Opioid vs 
placebo

Difference 
in physical 
function score
(36-item short-
form physical 
component 
score) over 3 
months

WMD 2.04
95% CI  
(1.41, 2.68)

Yes
(line of no 
difference 
not 
crossed)

Difference 
not clinically 
significant 
given 
36-item 
short form 
(difference of 
2.04 points 
out of 100 
total points)

TABLE. Evidence on the efficacy of opioids: Summary of results included in the narrative literature review, grouped by outcome measures.

RCT = randomized controlled trial; NNH = number needed to harm; RR = risk ratio; WMD = weighted mean difference;  
WOMAC = Western Ontario and McMaster Universities Arthritis Index; EPHPP = Effective Public Healthcare Panacea Project.� Continued on page 124
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Article Condition Study  
design N Quality of 

evidence
Intervention 
vs control

Outcome  
measure(s) Results Statistical 

significance Comments

Clinical efficacy of opioids in arthroplasty candidates (continued)

Krebs and 
colleagues, 
201811

Chronic 
back pain, 
knee/hip 
osteo
arthritis

RCT 234 
partici
pants

High-
quality 
GRADE 
score

Opioid vs 
acetamin
ophen or 
NSAIDs

Difference in 
pain-related 
function (Brief 
Pain Inventory 
interference scale) 
at 12-month 
follow-up

Difference 0.1
95% CI  
(−0.5, 0.7)
P = .58 

No

Effect of opioids on postsurgical outcomes

Hannon and 
colleagues, 
202017

Osteo
arthritis 
post–
joint 
arthro
plasty

Systematic 
review

58 
studies

Low 
quality

Preoperative 
opioid use vs 
opioid-naive 
patients

Prevalence of 
revision surgery

Three studies 
found no 
difference; one 
found higher 
rates of revision 
surgery in 
patients with 
preoperative 
opioid use

N/A

Smith and 
colleagues, 
201715

Osteo
arthritis of 
the knee, 
post–total 
knee 
arthro
plasty

Prospec
tive cohort 
study

156 
partici
pants

Strong 
EPHPP 
quality 
assess
ment 
score

Preoperative 
opioid use vs 
opioid-naive 
patients

Improvement 
from baseline 
pain score 
(WOMAC) 6 
months post–
total knee 
arthroplasty

Difference −6.6
95% CI  
(−11.5, −1.7)

Yes
(line of no 
difference 
not 
crossed)

Goplen and 
colleagues, 
20215

Osteo
arthritis of 
the knee, 
post–total 
knee 
arthro
plasty

Retro
spective 
cohort 
study

1907 
partici
pants

Strong 
EPHPP 
quality 
assess
ment 
score

Preoperative 
opioid use vs 
opioid-naive 
patients

Difference 
in pain score 
(WOMAC) 
12 months 
post–total knee 
arthroplasty

Difference 7.7
95% CI  
(4.0, 11.6)
P < .001

Yes

Substance use disorder and related outcomes

Jantarada 
and 
colleagues, 
202118

Chronic 
non
cancer 
pain

System
atic review 
and meta-
analysis

19 
studies

13/19 
graded 
low risk of 
bias

N/A Prevalence of 
problematic 
opioid use 
in chronic 
noncancer pain 
patients

36.3% 
prevalence

N/A

Tay and 
colleagues, 
202220

Osteo
arthritis 
post–
total joint 
arthro
plasty

Systematic 
review 
and meta-
analysis

29 
studies

High 
quality

N/A Rate of opioid 
use 3 months 
postoperatively

26% 
95% CI
(19% to 33%)

N/A Opioid-naive 
patients 
were less 
likely to have 
continued 
post
operative 
opioid use 
than those 
who were 
opioid-
tolerant pre
operatively

Rate of opioid 
use 6 months 
postoperatively 

20% 
95% CI
(17% to 24%)

N/A

1 study Moderate 
quality

Rate of opioid 
use 9 months 
postoperatively

23% 
95% CI
(17% to 28%)

N/A

Rate of opioid 
use 9 months 
postoperatively

21% 
95% CI
(12% to 29%)

N/A

TABLE (cont’d from page 123). Evidence on the efficacy of opioids: Summary of results included in the narrative literature review, grouped by outcome measures.

RCT = randomized controlled trial; NNH = number needed to harm; RR = risk ratio; WMD = weighted mean difference;  
WOMAC = Western Ontario and McMaster Universities Arthritis Index; EPHPP = Effective Public Healthcare Panacea Project.� Continued on page 125
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Article Condition Study  
design N Quality of 

evidence
Intervention 
vs control

Outcome  
measure(s) Results Statistical 

significance Comments

Substance use disorder and related outcomes (continued)

Vowles and 
colleagues, 
201519

Chronic 
non
cancer 
pain

Systematic 
review

13 
studies

High 
quality

N/A Rate of opioid 
misuse in 
chronic 
noncancer pain 
patients

2.0% to 56.3% N/A

10 
studies

High 
quality

N/A Rate of opioid 
addiction 
in chronic 
noncancer pain 
patients

0.7% to 23.0% N/A

da Costa and 
colleagues, 
20149

Osteo
arthritis

Systematic 
review

3 RCTs Moderate 
quality

Opioid vs 
placebo

Rate of 
withdrawal 
symptoms

Withdrawal 
symptoms 1.5% 
more frequent 
in patients 
prescribed 
opioids

N/A

TABLE (cont’d from page 124). Evidence on the efficacy of opioids: Summary of results included in the narrative literature review, grouped by outcome measures.

RCT = randomized controlled trial; NNH = number needed to harm; RR = risk ratio; WMD = weighted mean difference;  
WOMAC = Western Ontario and McMaster Universities Arthritis Index; EPHPP = Effective Public Healthcare Panacea Project.

Clinical efficacy of opioids in 
arthroplasty candidates
Opioid therapy has been broadly shown to 
have modest effects in chronic noncancer 
pain. A recent systematic review examined 
42 high-quality randomized controlled tri-
als that followed chronic noncancer pain 
patients for 3 months or longer. It com-
pared pain reduction between patients pre-
scribed opioids and those on a placebo. 
While a clinically significant difference was 
seen in the opioids group, the effect size 
decreased in studies that followed up with 
patients for longer periods.8 The review 
also examined 51 high-quality randomized 
controlled trials that compared physical 
functioning in chronic noncancer pain pa-
tients on opioids versus those on placebo 
and found no clinically significant differ-
ence on the 36-item short-form physical 
component score.8

Similar results have been observed in 
patients with hip and knee osteoarthritis: 
systematic reviews have demonstrated a 
decreasing effect on pain relief9 or no clini-
cally relevant difference in pain relief10 when 
opioids were used for more than 1 month. 
A narrative review of 35 studies on patients 

with knee osteoarthritis found no clinical 
difference in patient-reported pain out-
comes between opioid and nonopioid us-
ers when the drug was used as a long-term 
therapy.7

Some evidence suggests that opioid ther-
apy is not superior to nonopioid first-line 
medications used by osteoarthritis patients, 
such as acetaminophen and NSAIDs. Only 
a limited number of head-to-head trials 
have compared these analgesics in chronic 
noncancer pain patients, which has pre-
vented meta-analyses on the topic. How-
ever, a recent randomized controlled trial 
examined the efficacy of different analge-
sics in chronic hip, back, and knee pain. It 
compared patients on opioids with those on 
acetaminophen and NSAIDs and found no 
significant difference in pain-related func-
tion at 12-month follow-up.11

The unwanted side effects of opioids 
must also be considered when evaluat-
ing their clinical use. Many patients with 
chronic noncancer pain tend to discon-
tinue opioid use due to adverse events or 
insufficient pain management.12 A recent 
systematic review on patient preferences 
in treating chronic noncancer pain found 

that the adverse effects of opioids may re-
duce or eliminate any benefit unless pain 
relief is significant.13 A meta-analysis of 
18 high-quality studies on patients with 
osteoarthritis found the number needed 
to harm was 4 for strong opioids and 9 for 
weak opioids.14 Another systematic review 
found that among patients with osteoar-
thritis in the hip or knee, those on opioids 
had a pooled risk ratio of 1.49 for any ad-
verse event and a pooled risk ratio of 3.76 
of dropping out due to any adverse event, 
compared with controls.9

Effect of opioids on postsurgical 
outcomes
Presurgical use of opioids has been associ-
ated with worse outcomes in both pain and 
functioning after total knee arthroplasty 
has been completed. A narrative review 
of 35 studies found that patients on opi-
oids had a statistically significantly lower 
Knee Society Score following total knee 
arthroplasty, had longer in-hospital stays, 
and had a higher prevalence of subsequent 
referrals to pain management.7 A prospec-
tive cohort study of 156 patients reported 
that patients with preoperative opioid use 
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had a smaller improvement in their West-
ern Ontario and McMaster Universities 
Arthritis Index (WOMAC) pain scores 6 
months following total knee arthroplasty 
than those who were opioid-naive.15 This 
disparity continued to be seen 12 months 
after total knee arthroplasty, with patients 
on opioids prior to surgery having lower 
adjusted WOMAC scores and physical 
functioning scores.5

Postoperative pain is one of the most 
significant factors that determines whether 
a revision operation is performed.16 A sys-
tematic review found conflicting evidence 
as to whether preoperative opioid use in-
dependently increased the prevalence of 
revision surgery after joint arthroplasty; one 
article found an increased rate and three 
found no difference relative to opioid-naive 
patients, though all studies were graded as 
low quality.17

Substance use disorder and related 
outcomes
Evidence suggests there is an increased risk 
of substance use disorder in patients who 
are prescribed opioids for chronic pain, but 
effect sizes are variable. A systematic review 
of 19 articles, 13 of which presented a low 
risk of bias, found that problematic opioid 
use was prevalent in 36.3% of patients with 
chronic noncancer pain.18 A second system-
atic review examined 13 high-quality stud-
ies on misuse and 10 high-quality studies 
on addiction in patients with chronic non-
cancer pain who were prescribed opioids. 
The rates of misuse varied from 2.0% to 
56.3%, and the rates of addiction ranged 
from 0.7% to 23.0%.19

In the context of osteoarthritis of the 
knee or hip, moderate-quality evidence 
from three articles in a larger systematic 
review indicated that withdrawal symp-
toms were 1.5% more frequent in patients 
prescribed opioids compared with those 
given placebo.9 

Several articles have examined the risk 
of prolonged postoperative opioid use fol-
lowing total joint arthroplasty. A recent 
systematic review of 29 high-quality studies 
and 1 moderate-quality study found that 

patients who underwent total knee arthro-
plasty had rates of postoperative opioid use 
as follows: at 3 months, 26% (95% CI, 19% 
to 33%); at 6 months, 20% (95% CI, 17% to 
24%); at 9 months, 23% (95% CI, 17% to 
28%); and at 12 months, 21% (95% CI, 12% 
to 29%). It also found that opioid-naive 
patients were less likely to have continued 
postoperative opioid use than those who 
were opioid-tolerant preoperatively.20

Discussion
Certain factors, separate from preopera-
tive opioid use, have been found to increase 
the risk of prolonged opioid use after to-
tal knee arthroplasty. They include anxiety, 
substance misuse, and alcohol misuse.21 
Physicians have commonly used screening 
tools to gauge a patient’s risk for opioid use 
disorder before issuing an opioid prescrip-
tion. However, a recent review article noted 
that the two most commonly used risk as-
sessment tools in BC—the Opioid Risk 
Tool and the Prescription Opioid Misuse  
Index—are based on lower-quality studies 
and have poor predictive accuracy.22 Giv-
en the uncertainty of prognosis even after 
screening, avoiding prescribing opioids to 
patients who are awaiting total knee ar-
throplasty, especially considering opioids’ 
lack of efficacy, may be the safest option.

There is clinical equipoise on whether 
long-acting versus short-acting opioids lead 
to better outcomes in patients with chron-
ic noncancer pain. However, a qualitative 
systematic review of six randomized trials 
found no difference in pain relief, consump-
tion of rescue analgesia, quality of sleep, or 
physical functioning. It noted that these 
findings challenge several guidelines that 
recommend long-acting opioids as a safer 
option.23 In the experience of the senior au-
thors, the use of long-acting opioids is much 
more difficult to taper off, which results in a 
higher rate of dependence; therefore, their 
use needs to be avoided in patients with 
chronic noncancer pain.

Many current guidelines caution against 
the use of opioids in patients with knee 
osteoarthritis and in those awaiting total 
knee arthroplasty. The American College of 

Rheumatology and the Arthritis Founda-
tion recommend using tramadol for knee 
osteoarthritis only if the patient has con-
traindications to NSAIDs, has no available 
surgical options, and finds other therapies 
ineffective. It also advises against prescrib-
ing nontramadol opioids in this patient 
group unless alternative treatments have 
been exhausted, and even then, the low-
est possible dose for the shortest possi-
ble length is recommended.24 Guidelines 
from the European Society for Clinical 
and Economic Aspects of Osteoporosis, 
Osteoarthritis and Musculoskeletal Dis-
eases recommend the use of opioids only 
as a last step before osteoarthritis surgery; 
the slow titration of sustained-release tra-
madol, a weak opioid, affords sustained 
analgesia with improved tolerability.25 A 
recent review article of United States data 
recommended that during the perioperative 
period for total joint arthroplasty, opioids be 
prescribed only when absolutely necessary, 
at their lowest dose, and for the shortest 
duration necessary to control symptoms; 
close monitoring of common adverse effects 
should also be conducted.26

Novel minimally invasive procedures
Minimally invasive procedures have shown 
promise as alternative pain management 
options in patients awaiting total knee ar-
throplasty. Specifically, genicular artery em-
bolization has demonstrated safety, good 
efficacy, and no serious complications in 
multiple preliminary clinical trials.27 Fur-
ther investigation into techniques such as 
genicular artery embolization may lead to 
breakthroughs in patient care and revision 
of current management algorithms. To this 
effect, the World Health Organization has 
added minimally invasive procedures as a 
step on its analgesic ladder.28 

Pain as a psychosocial issue
Pain is a complex psychosocial issue, and 
an individual’s response to a given level of 
nociception can vary based on their cir-
cumstances, mental health, mindset, and 
coping mechanisms.16 Some factors as-
sociated with preoperative opioid use in 
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knee osteoarthritis include comorbid spine 
osteoarthritis, higher symptomatic joint 
count, depressive symptoms, obesity, being 
a current or former smoker, and current use 
of other prescription pain medication,29 all 
of which may be linked to social determi-
nants of health. 

While avoiding opioids is ideal for 
opioid-naive patients awaiting total knee 
arthroplasty, many individuals undergoing 
joint replacement in Canada and the United 
States are already on potent opioids.16 It is 
especially important in these patients to 
use a harm reduction approach and provide 
psychosocial support. There is preliminary 
evidence that brief psychological inter-
ventions may reduce prescription opioid– 
related harm in patients with chronic pain.30

Summary
End-stage osteoarthritis of the knee can be 
a debilitating condition that greatly lowers 
patients’ quality of life. Total knee arthro-
plasty is an elective operation that can re-
lieve pain and improve functioning, but it 
can be inaccessible due to prolonged wait 
times in BC. An increasing number of pa-
tients awaiting total knee arthroplasty have 
been prescribed opioids to manage their 
pain in the interim. Given the limited ef-
ficacy of opioids relative to other first-line 
osteoarthritis treatments, adverse effects, 
worsened postoperative outcomes, uncertain 
but avoidable risk of substance use disorder, 
and the presence of promising alternative 
treatments, we recommend against their 
use in patients awaiting total knee arthro-
plasty. Novel minimally invasive procedures 
such as genicular artery embolization may 
help reduce the need for presurgical opioid 
use. From a systems perspective, sustained 
efforts at shortening wait times for con-
sultation with orthopaedic surgeons and 
improving access to surgical services would 
obviate the need to prescribe opioids and 
diminish the iatrogenic contribution to the 
opioid crisis in BC. 
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ABSTRACT: Knee osteoarthritis is a prevalent 

and variably debilitating condition, often lead-

ing to referral for possible total knee replace-

ment when symptoms align with radiographic 

evidence of osteoarthritis. However, the severi-

ty of radiographic findings does not consistent-

ly correlate with patient-reported pain levels. 

We explore the intricacies of patient selection 

for knee replacement surgery and address the 

complex interplay between symptoms, radio-

graphic evidence of osteoarthritis, and realistic 

outcome expectations following surgery. We 

also emphasize the need for a nuanced under-

standing of the relationship between structural 

changes and subjective patient experience. The 

age factor in total knee replacement candi-

dacy has historically led to arbitrary age-based 

restrictions regarding referral, with patients 

advised to wait until older ages. Recent studies 

have challenged this notion and suggested that 

patients younger than 55 years can experience 

positive outcomes. Additionally, considerations 

for posttraumatic arthritis versus other arthritic 

causes highlight the importance of individual-

ized preoperative counseling. Implant survival 

and revision rates are affected by patient age at 
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time of surgery, activity level, and BMI, among 

other factors. Based on patient-reported out-

comes, patients with elevated BMI, despite 

higher rates of complications, do benefit, bar-

ring complication. Patient satisfaction follow-

ing total knee replacement is dependent on 

various factors, including age, activity level, 

severity of osteoarthritis, and gender, which 

highlights the need for individualized coun-

seling, considering diverse patient profiles 

and potential predicators of dissatisfaction. 

Specifically addressing the concerns of active 

patients requires counseling regarding post-

operative activity restrictions, considering 

the balance between pain relief, improved 

function, and potential for increased risk of 

revision surgery. The choice between partial 

and total knee replacement is explored, with a 

focus on indications and survivorship. In guid-

ing primary care physicians on when to refer 

patients, patient-reported outcome measures 

such as the Oxford Knee Score can be helpful, 

but further practical thresholds for surgical 

consideration must be considered. Maximizing 

nonoperative management prior to or while 

awaiting consultation is always beneficial and 

recommended. Ultimately, knee osteoarthritis 

is a complex medical pathology that is most 

effectively addressed through individualized 

patient counseling, shared decision making, 

and collaboration between primary care phy-

sicians and orthopaedic surgeons to optimize 

outcomes and satisfaction while navigating 

knee replacement options and timing of surgi-

cal intervention. 

K nee osteoarthritis is a common and 
often debilitating disease. Refer-
ral to an orthopaedic surgeon is 

appropriate when there are radiographic 
changes consistent with osteoarthritis that 
are accompanied by symptoms. However, 
the severity of osteoarthritis on radiographs 
does not necessarily correlate with the lev-
el of pain experienced by the patient. It is 
important for patients to understand that 
surgery is a pain-reducing operation, not 
necessarily a pain-eliminating one. Manag-
ing patient expectations is necessary for suc-
cessful surgical outcomes, because despite 
our best efforts, not everyone is satisfied 
following total knee replacement. In a large 
systematic review of more than 1200 stud-
ies on patient satisfaction after total knee 
replacement, 83% of the studies reported 
more than 80% patient satisfaction.1 How-
ever, many factors must be considered and 
addressed preoperatively. The review showed 
that predictors of satisfaction included older 
age, higher-grade osteoarthritis, and male 
sex; predictors of dissatisfaction included 
less severe disease, younger age, osteoar-
thritis as a primary diagnosis as opposed 
to inflammatory arthritis, and female sex.1 
Keeping these factors in mind, in addition 
to chronic unexplained pain or related dis-
orders such as chronic myofascial pain, fi-
bromyalgia, and other disorders related to 
central sensitization, we address some com-
mon concerns regarding total knee replace-
ment by adequately counseling the patient 
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ahead of the procedure. The primary care 
provided plays a large role in this regard and 
in counseling the patient that not everyone 
who has a knee replacement is pain-free, 
especially those with the above-noted con-
ditions, and that having some pain after 
a total knee replacement, albeit less than 
the preoperative pain, is not necessarily an 
indication of failure and does not require 
multiple investigations and referrals once a 
thorough workup by the surgeon has ruled 
out failure. We outline important consider-
ations related to knee arthroplasty, framed 
through several common questions from 
the patient’s perspective. 

Am I too young (or too old)?
Should we be denying younger patients ac-
cess to total knee replacement if they have 
a higher chance of dissatisfaction? Due to a 
variety of factors, including implant survival, 
revision rates, and activity levels, patients 
have been commonly told not to pursue 
total knee replacement until they are older 
and significantly debilitated, often using 
an arbitrary cutoff of 65 years of age. This 
can lead a patient to suffer unnecessarily 
with significant symptoms for many years 
to avoid a possible revision operation in 
the future. In a systematic review of func-
tional outcomes in patients younger than 55 
years of age, there was a greater than 50% 
improvement in functional knee scores, as 
measured by the Knee Society Score, as well 
as a satisfaction rate of 85.5%.2 In addition, 
the all-cause revision rate was 5.4% for the 
entire cohort of 1283 total knee replace-
ments at a mean of 10.8 years follow-up.2 
Also, 10-year survival for aseptic loosening 
alone was 98.2%.2 These are encouraging 
findings and support total knee replacement 
as an excellent treatment option for younger 
patients with osteoarthritic knees. Therefore, 
the age cutoff of 65 years should be consid-
ered obsolete, and patients should not be 
told they need to wait until they are older.

The cause of the young arthritic knee 
is important to consider, because a post-
traumatic arthritic knee presents unique 
challenges compared with a more typical 
arthritic knee. Brockman and colleagues3 

demonstrated that the incidences of wound 
infections (both superficial and deep) and 
deep vein thrombosis were higher in pa-
tients with posttraumatic arthritis. Patients 
with posttraumatic arthritis also had a high-
er prevalence of drug and alcohol abuse, 
psychosis, and liver disease, whereas os-
teoarthritic patients more commonly had 
obesity, diabetes, heart disease, and lung 
disease as comorbidities.3 This further il-
lustrates differences between these two 
patient populations and suggests that they 

would require different types of preopera-
tive counseling to achieve a satisfactory 
postoperative result. However, these are 
generalizations based on cohort analyses; 
each patient should be evaluated as an in-
dividual. One of the most common reasons 
for osteoarthritis at a younger age is a previ-
ous knee ligament injury, which carries far 
fewer risks and technical difficulties than 
a patient with a significant fracture that is 
affecting the knee joint. 

In a systematic review and meta-analysis 
conducted to establish how long a knee 
replacement lasts, approximately 82% of 
total knee replacements lasted 25 years or 
more.4 It is important to discuss revision 
rates in patients with total knee replace-
ment who are younger than 60 years of age, 
because they have a significantly increased 
lifetime risk of revision surgery: up to one 
in three for patients aged 50 to 55 years.5 
Revision rates following total knee replace-
ment are a much more salient point for the 
younger patient as compared to the older 
patient. In discussion with the potential 
surgical patient, the risk of future revision 
surgery versus quality of life indicators 
should be considered. In our opinion, hav-
ing a one-in-three lifetime risk of revision 

surgery is not significant enough to warrant 
a patient suffering unnecessarily for a de-
cade or more, but this is a shared decision 
that should be made with the patient. 

Elderly patients tend to do better 
than younger patients when considering 
patient-reported outcome measures. How-
ever, in this patient cohort, comorbidities 
and the ability to recover and lead a fulfill-
ing functional life after surgery play a sig-
nificant role in the shared decision-making 
discussion with the patient and their family. 
Consideration should be given to whether 
the patient is healthy enough to undergo the 
procedure and tolerate the recovery process. 
If they are healthy, willing, and disabled 
enough, then knee replacement can give 
them pain-free years at the end of their life. 
For instance, an elderly patient with severe 
chronic obstructive pulmonary disease or 
congestive heart failure and very limited 
functional mobility will not benefit from 
the increased mobility afforded by a total 
knee replacement compared with a healthy 
elderly patient who would otherwise be ac-
tive without debilitating knee pain. 

Is my BMI too high? 
Any physician who cares for patients with 
knee osteoarthritis, whether a primary care 
physician or an orthopaedic surgeon, under-
stands the difficulty of managing a patient 
with an elevated BMI and concomitant 
painful knee symptoms. Patients often 
find it difficult to stay active, which can 
negatively impact their overall health and 
weight. Even in highly motivated patients 
who have an elevated BMI, low-impact 
exercise activities, such as cycling and swim-
ming, pose unique challenges that can be 
equipment- or access-related or may be 
due to issues such as body image, which 
can have serious psychosocial implications. 
Psychosocial issues may be deep-rooted 
and may have developed over many years; 
therefore, a cursory evaluation by a surgeon 
will miss these unspoken concerns. Patients 
with an elevated BMI often present with 
pain symptoms that are disproportionate 
to the degree of radiographic change pres-
ent, not because they are more likely to talk 

Should we be denying 
younger patients access 

to total knee replacement 
if they have a higher 

chance of dissatisfaction? 
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about experiencing pain, but because of me-
chanical overload and the complex role that 
obesity and metabolic syndrome play in the 
initiation and progression of knee osteo-
arthritis.6 The physician should maximize 
nonoperative measures that, if applied along 
with weight loss, often result in significant 
symptom improvement. From a biomechan-
ical standpoint, excess weight contributes 
to an increased mechanical burden with 
altered dynamic movement and loading 
patterns.7 It is important to explain to pa-
tients that the knee is a joint that does not 
like extra weight and that weight loss may 
allow them to avoid surgical intervention, 
because these patients already have a higher 
perioperative risk profile than those without 
an elevated BMI. Telling a patient with an 
elevated BMI to lose a certain number of 
pounds before surgery is unhelpful. These 
patients may have struggled with obesity for 
many years, often decades, and are often not 
equipped to lose weight on their own. They 
need assistance by being referred to a medi-
cal weight-loss clinic, where they can receive 
medical and counseling support and pos-
sible referral to bariatric surgery, if necessary, 
as discussed by Zentner and colleagues in 
part 2 of this theme issue. Finally, BMI is a 
poor indicator of surgical risk, and using the 
BMI cutoff of 30 will greatly restrict many 
patients from receiving a complication-free 
surgical procedure.8 Morbid obesity with a 
BMI greater than 40 carries a serious risk 
of complications.9 Also, the surgical risks 
depend on the distribution of fat relative 
to the joint. A patient with central obesity 
will have a higher risk of medical complica-
tions as opposed to surgical complications, 
whereas a patient with a large periarticular 
soft tissue envelope will have higher risk of 
early reoperation and infection.10 

Once a shared decision to perform total 
joint replacement has been made by the 
surgeon and patient, a frank discussion re-
garding perioperative risks is required so 
patients can make an informed decision 
to proceed with surgery. A study on the 
relationship between BMI and the risk 
of periprosthetic joint infection showed 
a nonlinear dose response with a relative 

risk increase of at least four with BMI of 
40 or higher.11 It is also very important for 
patients to understand that treatment for 
most periprosthetic joint infections includes 
reoperation, long-term intravenous antibi-
otic therapy, worse functional outcomes, and 
a small chance of a nonreconstructable joint 
or amputation. These patients also have a 

significantly higher risk of both medical 
and surgical complications, as well as lon-
ger stays in hospital.12 Although patients 
with an elevated BMI are at higher risk of 
complications, their clinical outcomes, if a 
complication does not occur, are favorable. 
A study of more than 500 patients who 
underwent total knee replacement between 
1987 and 2004 indicated that morbid obe-
sity did not affect 1-year outcomes based on 
Western Ontario and McMaster Universi-
ties Osteoarthritis Index scores.13 Finally, 
different BMI cutoffs have been suggest-
ed in the literature to mitigate periopera-
tive risk, but they continue to be affected 
by many variables and will ultimately be  
surgeon- and patient-dependent, in a shared 
decision-making model. 

Am I too active?
Should younger patients who are more 
likely to be active have long-term restric-
tions on certain activities? Patient questions 
about what they can and cannot do follow-
ing total knee replacement are common, and 
surgeons are much more lenient with post-
operative restrictions now than they were in 
the past. Contact sports and high-impact 
loading activities, such as running, tennis, 
basketball, soccer, hockey, and football, 
carry a higher risk of directly damaging 

the prosthetic joint, but activity restriction 
following total knee replacement should be 
individualized based on the patient’s overall 
physical fitness, their experience with the 
activity they wish to return to, their ability 
to appropriately rehabilitate prior to return-
ing to activity, and their understanding of 
the risks associated with increased activity.14 
Highly motivated and educated patients 
who have successfully rehabilitated follow-
ing total knee replacement can safely and 
reliably return to many activities with few 
restrictions, but this ability is quite variable 
between patients; many factors contribute to 
their overall postoperative return to activity. 
“Did you do this activity before?” is a good 
question to ask the patient to determine 
their planned postoperative regimen and 
potentially help guide them back to their 
desired activity level. In British Columbia, 
where skiing and noncontact hockey are 
common activities, many patients return to 
these activities without undue risk. 

Young, active patients who receive to-
tal knee replacement are more likely to 
require revision surgery because they are 
higher-demand patients for a longer pe-
riod. A retrospective matched cohort study 
of more than 1000 “active” and “inactive” 
patients who underwent total knee replace-
ment found that at 2 years following total 
knee replacement, 27.3% of the active pa-
tients and 69.5% of the inactive patients 
improved their baseline activity levels, but 
revision rates were higher for active patients: 
3.2% compared with 1.6% for inactive pa-
tients at 5 to 10 years postoperatively.15 
Activity level is associated with higher re-
vision rates; therefore, patients should be 
counseled about this prior to surgery, but 
the absolute increase in higher revision rate 
is not large, even though it is double in 
relative terms. 

Should I get a partial or total knee 
replacement?
The choice to have any type of partial knee 
replacement, whether unicompartmental or 
patellofemoral, or a total knee replacement 
requires specific indications and discussion 
about revision rates. The most commonly 

Young, active patients 
who receive total knee 
replacement are more 

likely to require revision 
surgery because they are 
higher-demand patients 

for a longer period. 



131BC MEDICAL JOURNAL VOL. 66 NO. 4 | MAY 2024 131

replaced single compartment is the medial 
compartment. The indications for unicom-
partmental knee replacement are unicondy-
lar osteoarthritis or osteonecrosis, a coronal 
deformity less than 15 degrees, flexion con-
tracture less than 15 degrees, functionally 
intact anterior cruciate ligament and struc-
turally intact collateral ligaments, and the 
absence of inflammatory arthritis.16 Ac-
tivity level, age, BMI, anterior knee pain, 
and a previous high tibial osteotomy are 
no longer considered contraindications to 
unicompartmental knee replacement, but 
they can factor into long-term survivor-
ship.16 The reasons for revision have varied 
over the years, but more recent literature 
suggests that polyethylene wear, progres-
sive osteoarthritis of other compartments, 
aseptic loosening, and subsidence tend to 
be the most common modes of failure.17 
A systematic review and meta-analysis re-
ported pooled estimates of survival for uni-
compartmental knee replacement of 85.5% 
at 15 years, 81.9% at 20 years, and 72.0% 
at 25 years.4 These estimates further sup-
port unicompartmental knee replacement 
as a durable option for a specific patient 
population, although revision rates continue 
to be higher than those after a total knee 
replacement. The advantage of a partial knee 
replacement is better function and a quicker 
recovery, which needs to be balanced against 
the higher rate of long-term failure. Only 
the patient, with informed consent, can bal-
ance these competing risks and benefits 
prior to deciding to proceed with a partial 
or total knee replacement. 

Less commonly performed (and indi-
cated) are patellofemoral joint replacements. 
They are indicated in patients with isolated 
patellofemoral osteoarthritis, which is most 
often seen in female patients, often with an 
elevated BMI. Outcomes following patel-
lofemoral joint replacement are variable; 
however, improvements in surgical tech-
nique, patient selection, and implant de-
sign have improved overall outcomes.18 A 
systematic review found that patellofemoral 
joint replacement survivorship was 83.3% 
at 10 years and 66.6% at 20 years.16 Sur-
vivorship is not as favorable as with total 

knee replacement, but several studies have 
confirmed that in carefully selected patients, 
patellofemoral joint replacement could de-
lay total knee replacement by 10 to 15 years 
in up to 80% of patients.18 Overall, isolated 
patellofemoral osteoarthritis is a difficult 
problem that must be treated initially with 
maximal conservative measures, but in the 
literature, patellofemoral joint replacement 
is supported as a viable surgical option in 
highly selected patients. 

The decision about undergoing total 
knee replacement versus unicompartmen-
tal knee replacement versus patellofemoral 
joint replacement should be made between 
the patient and the surgeon and does not 
really need to be a consideration for the 
referring doctor. However, it is important to 
recognize that disease that is affecting only 
one compartment is not a contraindication 
to referral.

When to refer?
Referral to an orthopaedic surgeon can 
take many months, and primary care phy-
sicians often struggle to decide whether 
their patient has symptoms that warrant 
referral. Orthopaedic surgeons would also 
like their offices to be filled with patients 
who are ready for surgery. Many different 
patient-reported outcome measures exist; a 
commonly employed measure is the Oxford 
Knee Score. It is a relatively short question-
naire and is easy to administer to assess 
function and pain related to the knee. A ret-
rospective study reviewed pre-consultation 
Oxford Knee Scores over a 3-year period 
for a single surgeon and identified a con-
servative and effective threshold for knees 
of a score greater than 32, where patients 

are unlikely to be deemed surgical.19 The 
Oxford Knee Score can help family physi-
cians identify patients who are likely not 
candidates for surgery and may instead ben-
efit from aggressive nonsurgical measures.

A score to guide practitioners is helpful 
to provide objective guidelines for refer-
ral, but when patients have radiographic 
evidence of knee osteoarthritis with pain 
symptoms that are affecting their daily 
lives, most surgeons view that patient as a 
reasonable referral. Pain and the disability 
associated with it are the main reasons for 
referral. Mechanical issues such as defor-
mity are seldom a consideration for surgery. 
A patient with deformity and no pain is 
unlikely to be offered a joint replacement.

When considering a referral, prerefer-
ral radiographs should be performed. They 
should include weight-bearing anteroposte-
rior, lateral, and, if possible, 20-degree flexed 
weight-bearing anteroposterior (Rosenberg) 
views. Rarely is an MRI or CT scan indi-
cated. If necessary, they will be ordered by 
the orthopaedic surgeon. An MRI scan in 
an osteoarthritic knee almost always shows 
a degenerative meniscal tear, which is of no 
diagnostic power and will not affect treat-
ment. If a patient is referred with a meniscal 
tear for arthroscopy when they really have 
significant arthritis, the expectations and 
the discussion that follows can be difficult 
and fruitless for both the patient and the 
surgeon. 

Summary
The decision-making process for total 
knee replacement is multifaceted and in-
volves considerations that extend beyond 
radiographic evidence, including patient 
age, comorbidities, BMI, activity levels, 
and total versus partial replacement. Ad-
dressing these concerns requires thorough 
preoperative counseling and careful consid-
eration of individual patient factors. Patient 
satisfaction after total knee replacement 
is generally high; however, it is crucial to 
manage patient expectations. Encouraging 
findings suggest that younger patients can 
benefit significantly from knee arthroplasty, 
with satisfactory functional outcomes and 

The advantage of a 
partial knee replacement 

is better function and a 
quicker recovery, which 

needs to be balanced 
against the higher rate 

of long-term failure. 

Boettcher TA, Moran MM� CLINICAL
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long-term implant survival. The notion of a 
fixed age cutoff is becoming obsolete, which 
emphasizes the importance of individual-
ized assessments. Furthermore, the cause of 
knee arthritis, especially in younger patients, 
introduces unique considerations. 

BMI considerations in total knee 
replacement extend beyond a simple 
threshold, with a focus on overall health, 
perioperative risk management, and dis-
tribution of fat relative to the joint. While 
an elevated BMI is associated with in-
creased risks, effective weight management 
strategies, including referral to a medical 
weight-loss clinic, can significantly improve 
outcomes. The discussion about BMI should 
move beyond arbitrary cutoffs.

Referral decisions hinge on multiple 
factors, but the importance of prerefer-
ral radiographs cannot be overstated: they 
help in facilitating accurate assessments 
and avoiding potential mismatches between 
patient expectations and surgical interven-
tions. In navigating these complex decisions, 
collaborative efforts between primary care 
physicians and orthopaedic surgeons play 
a pivotal role. Effective communication, 
patient education, and appropriate referral 
will help ensure that knee arthroplasty re-
mains a valuable and tailored intervention 
for patients. 

Competing interests

None declared.

References 
1.	 Kahlenberg CA, Nwachukwu BU, McLawhorn AS, 

et al. Patient satisfaction after total knee replace-
ment: A systematic review. HSS J 2018;14:192-201.

2.	 Aujla RS, Esler CN. Total knee arthroplasty for osteo-
arthritis in patients less than fifty-five years of age: 
A systematic review. J Arthroplasty 2017;32:2598-
2603.e1.

3.	 Brockman BS, Maupin JJ, Thompson SF, et al. 
Complication rates in total knee arthroplasty 
performed for osteoarthritis and post-traumatic  
arthritis: A comparison study. J Arthroplasty 
2020;35:371-374.

4.	 Evans JT, Walker RW, Evans JP, et al. How long does 
a knee replacement last? A systematic review and 
meta-analysis of case series and national registry 
reports with more than 15 years of follow-up. Lan-
cet 2019;393(10172):655-663. Erratum in: Lancet 
2019;393(10174):876.

5.	 Bayliss LE, Culliford D, Monk AP, et al. The ef-
fect of patient age at intervention on risk of im-
plant revision after total replacement of the hip 
or knee: A population-based cohort study. Lan-
cet 2017;389(10077):1424-1430. Erratum in: Lancet 
2017;389(10077):1398.

6.	 Shumnalieva R, Kotov G, Monov S. Obesity-related 
knee osteoarthritis—Current concepts. Life (Ba-
sel) 2023;13:1650.

7.	 Harding GT, Hubley-Kozey CL, Dunbar MJ, et al. 
Body mass index affects knee joint mechanics 
during gait differently with and without moder-
ate knee osteoarthritis. Osteoarthritis Cartilage 
2012;20:1234-1242.

8.	 Giori NJ, Amanatullah DF, Gupta S, et al. Risk re-
duction compared with access to care: Quantify-
ing the trade-off of enforcing a body mass index 
eligibility criterion for joint replacement. J Bone 
Joint Surg Am 2018;100:539-545. 

9.	 Ward DT, Metz LN, Horst PK, et al. Complications 
of morbid obesity in total joint arthroplasty: 
Risk stratification based on BMI. J Arthroplasty 
2015;30(Suppl):42-46.

10.	 Yu S, Siow M, Odeh K, et al. Periarticular soft tissue 
envelope size and postoperative wound compli-
cations following total knee arthroplasty. J Arthro-
plasty 2018;33(Suppl):S249-S252.

11.	 Zhong J, Wang B, Chen Y, et al. Relationship be-
tween body mass index and the risk of peri-
prosthetic joint infection after primary total hip 
arthroplasty and total knee arthroplasty. Ann 
Transl Med 2020;8:464.

12.	 Alvi HM, Mednick RE, Krishnan V, et al. The effect 
of BMI on 30 day outcomes following total joint 
arthroplasty. J Arthroplasty 2015;30:1113-1117.

13.	 Rajgopal V, Bourne RB, Chesworth BM, et al. 
The impact of morbid obesity on patient out-
comes after total knee arthroplasty. J Arthroplasty 
2008;23:795-800.

14.	 Vogel LA, Carotenuto G, Basti JJ, Levine WN. Physi-
cal activity after total joint arthroplasty. Sports 
Health 2011;3:441-450.

15.	 Ponzio DY, Chiu Y-F, Salvatore A, et al. An analysis 
of the influence of physical activity level on to-
tal knee arthroplasty expectations, satisfaction, 
and outcomes: Increased revision in active pa-
tients at five to ten years. J Bone Joint Surg Am 
2018;100:1539-1548. Erratum in: J Bone Joint Surg 
Am 2018;100:e137.

16.	 Vasso M, Antoniadis A, Helmy N. Update on uni-
compartmental knee arthroplasty: Current in-
dications and failure modes. EFORT Open Rev 
2018;3:442-448.

17.	 van der List JP, Zuiderbaan HA, Pearle AD. Why do 
medial unicompartmental knee arthroplasties fail 
today? J Arthroplasty 2016;31:1016-1021.

18.	 Pisanu G, Rosso F, Bertolo C, et al. Patellofemoral 
arthroplasty: Current concepts and review of the 
literature. Joints 2017;5:237-245.

19.	 Neufeld ME, Masri BA. Can the Oxford Knee 
and Hip Score identify patients who do not re-
quire total knee or hip arthroplasty? Bone Joint J 
2019;101-B:23-30.

An MRI scan in an 
osteoarthritic knee 

almost always shows a 
degenerative meniscal 

tear, which is of no 
diagnostic power and 

will not affect treatment. 

CLINICAL� Who should get a knee replacement? 



133BC MEDICAL JOURNAL VOL. 66 NO. 4 | MAY 2024 133

WORKSAFEBC

Blood and body fluid exposures can 
occur in a variety of health care 
workplace settings. As a physician, 

you have different roles and responsibilities 
in different situations, particularly if you 
manage your own clinic. Below are three 
scenarios you might encounter in your clinic 
as an employer, worker, and primary care 
provider. 

Scenario 1: A clinic assistant you 
employ is assisting you in a minor 
procedure, and they sustain a 
needlestick injury
In this scenario, you as the physician are 
the employer, which means your role begins 
before the exposure occurs. 

For employers, preparation, planning, 
education, and training are key. All em-
ployers, including physicians managing 
clinics, must ensure resources such as per-
sonal protective equipment, safe work pro-
cedures, and worker training are available 
and implemented in accordance with the 
requirements of an exposure control plan.1 
The purpose of an exposure control plan 
is to prevent workers from experiencing 
harmful exposure to infectious diseases in 
the workplace.

The plan includes a statement of pur-
pose; responsibilities of the employer, su-
pervisors, and workers; risk identification 
and assessment; control measures; written 
safe-work procedures; education and train-
ing; and written records. In your clinic’s ex-
posure control plan, you detail your clinic’s 
approach to events such as blood and body 

Blood and body fluid exposures 
in the workplace: Scenarios you 
may encounter in your clinic

fluid exposures (and, therefore, needlestick 
injuries).

Before scenario 1 occurs, you as the em-
ployer are expected to have done the fol-
lowing to prevent risk to workers at your 
workplace:
1.	 Reviewed the substance-specific re-

quirements for biological agents in the 
OHS Regulation (Sections 6.33–6.40).2

2.	 Implemented infection prevention and 
control practices3 for your practice (to 
create your exposure control plan).

3.	 Provided training for all workers at your 
clinic.

4.	 Advised your workers to report inci-
dents to you immediately to ensure 
timely follow-up for medical evalua-
tion at the nearest hospital emergency 
room.
In the occupational needlestick scenario, 

let’s assume your clinic assistant follows 
first-aid procedures in your clinic and then 
seeks medical care in the nearest emergency 
room. The treating physician then performs 
a risk assessment and manages your em-
ployee according to British Columbia Cen-
tre for Disease Control guidelines [Box], 
which includes completing a Management 
of Percutaneous or Permucosal Exposure to 
Blood and Body Fluid/Laboratory Requi-
sition form.4

In this case, the emergency room phy-
sician would submit a Physician’s First 
Report (Form 8)5 to WorkSafeBC, and a 
claim would be started. As the employer, 
you would submit an Employer’s Report of 
Injury or Occupational Disease (Form 7)6 
and complete an Employer Incident Inves-
tigation Report (Form 52E40).7 

Scenario 2: You are performing a minor 
procedure on a patient at your clinic, 
and you sustain a needlestick injury
In this scenario, you are an incorporated 
physician and are paid through your corpo-
ration. Your corporation is registered with 
WorkSafeBC as required by law, which 
gives you the status of a worker at your cor-
poration. As a worker, you would launch a 
claim with WorkSafeBC by calling Tele
claim at 1 888 967-5377. 

See www.worksafebc.com/physician 
-guide-to-registration to learn when regis-
tering with WorkSafeBC is mandatory or 
optional for community physicians.  

Scenario 3: Your patient sustains a 
percutaneous/parenteral exposure 
through a needlestick injury in their 
workplace, and you see them in your 
clinic after their emergency room visit
In this scenario, a risk assessment was done 
in the emergency room, and management 
involved postexposure prophylaxis and base-
line blood testing, as well as follow-up with 
their primary care provider, you. 

A Management of Percutaneous or Per-
mucosal Exposure to Blood and Body Fluid 
Letter for Follow-Up Physician8 would be 
sent to you, providing guidance on next 
steps and testing for your patient and 
relevant contact information. If a Work-
SafeBC claim or Physician’s First Report 
(Form 8)5 was not initiated, you would fill 
out a Form 8 to start a claim. If a Form 
8 was completed by the emergency room 
physician, you as the primary care provider 
would also submit a Form 8 for your patient.

This article is the opinion of WorkSafeBC 

and has not been peer reviewed by the BCMJ 

Editorial Board.

Continued on page 134
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Via HDC Discover, you 
are contributing to 
your neighbourhood’s 
ability to advocate for 
appropriate resourcing 
for your community’s 
wellness.

              Dr. Lawrence Yang
            Family Doctor, Surrey

Scan to Learn More

To learn more
You can reach a medical advisor at Work-
SafeBC through a RACE request by phone 
or app. Visit www.raceconnect.ca for more 
information.

If you have questions about registering 
with WorkSafeBC or about your coverage, 
contact WorkSafeBC’s Assessment De-
partment at 1 888 922-2768, Monday to 
Friday, 8:30 a.m. to 4:30 p.m. You may also 
complete a Physician Registration Appli-
cation (Form 1800PHPC),9 and a Work-
SafeBC representative will respond. n
—Olivia Sampson, MD, CCFP, MPH,  
RCPSC, ABPM
Manager, Medical Services, WorkSafeBC
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The purpose of this article is not to 
detail the medical management of 
occupational blood and body fluid 
exposures. 

For information on the appropriate risk 
assessment and clinical management 
recommendations for persons exposed 
to blood or body fluid in a health 
care or community setting, refer to 
the “Blood and Body Fluid Exposure 
Management” section in the British 
Columbia Centre for Disease Control 
Communicable Disease Control manual.
(www.bccdc.ca/health-professionals/
clinical-resources/communicable 
-disease-control-manual/
communicable-disease-control)

For guidance on handling exposures 
in other settings, refer to the British 
Columbia Centre for Excellence in HIV/
AIDS HIV Post-Exposure Prophylaxis (PEP) 
Guidelines. 
(www.bccfe.ca/publications/centre 
-documents/hiv-post-exposure 
-prophylaxis-pep-guidelines)

BOX. Guidance for health care workers on the 
assessment of risk and medical management of 
exposures.
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Dr Lorne Gordon Irvine
1950–2024

Dr Lorne Gordon Irvine passed away 
peacefully at home on 23 February 2024. 
He was born in Estevan, Saskatchewan, 
to R. Keith and Phyllis Irvine on 13 Sep-
tember 1950.

Lorne graduated from Estevan Col-
legiate Institute in 1968, then went to the 
University of Saskatchewan to follow in 
his grandfather’s and father’s footsteps by 
becoming a pharmacist and returning to 
Estevan to work in the family pharmacy. 
Lorne returned to university a year later to 
pursue a career in medicine and graduated 
from the University of Saskatchewan Col-
lege of Medicine in 1979. During medical 
school, he spent some time in Honolulu 
learning marine medicine, as well as train-
ing in scuba diving. He then started his 
family practice in Nanaimo, which also 
included marine medical certification.

Lorne enjoyed numerous activities, 
many of which he continued throughout 
his life. He was always physically active; 
even as a youth, he would run through 
the valley near his home. Lorne also en-
joyed spending his childhood summers at 
White Bear (Carlyle) Lake, boating and 
swimming. His love of boats and water 
continued into his university days when he 
and his brother James would go on wilder-
ness canoe trips in northern Saskatchewan.

Lorne continued running, taking long 
walks, playing squash, and skiing. He up-
graded from a canoe to a small yacht, 
and he and his partner, Sandra, enjoyed 
many summers boating around the Gulf 
Islands, staying at various marinas. In win-
ter months, they often chose the warmth 
of Mexico.

Lorne was very proud of his girls, Leah 
and Diane, and was so pleased to have 
them living within easy visiting distance. 
The birth of his first grandchild, William, 
also pleased him immensely. Watching 
William grow and seeing him celebrate 
his first birthday brought Lorne great joy.

Lorne is survived by his partner, San-
dra Backman; daughters, Leah (Dave) and 
Diane ( Jay); grandson, William; siblings, 
James (Trudy) Irvine, Betty (Glen) Trowell, 
Doreene (Ken) Menz, and Keith (Cheryl) 
Irvine; and stepdaughter, Lisa (Dan).

A celebration of life will be held on 11 
May 2024 at the Nanaimo Yacht Club.
—Sandra Backman
Nanaimo

Obituaries We welcome original tributes of less than 
700 words; we may edit them for clarity and length. Obituaries may 
be emailed to journal@doctorsofbc.ca. Include birth and death dates, 
full name and name deceased was best known by, key hospital and 
professional affiliations, relevant biographical data, and a high-resolution 
head-and-shoulders photo.

Dr Bruce Alan Beaton
26 December 1946–27 September 2023
Obituary: www.yukon-news.com/
obituaries/Dr-bruce-beaton-7113052

Dr Michael Geoffrey Bendall
24 May 1946–16 January 2024

Dr Thomas Paul Broome
1 June 1932–3 September 2023
Obituary: www.legacy.com/ca/
obituaries/timescolonist/name/
thomas-broome-obituary?id=53117257

Dr Charles Carpenter
21 August 1929–2 April 2023
Obituary: https://vancouversunand 
province.remembering.ca/obituary/
charles-carpenter-1087474163

Dr William Anthony Cawkell 
19 April 1938–19 November 2022
Obituary: www.dignitymemorial.com/ 
obituaries/vernon-bc/william-cawkell 
-11030541

Dr Ralph Marenus Christensen
4 June 1928–2 November 2023
Obituary: https://vancouversunand 
province.remembering.ca/obituary/
ralph-christensen-1089077353

Dr David Douglas Cochrane
19 December 1950–17 February 2024
Obituary: www.springfieldfuneral 
home.com/obituaries/cochrane 
-david-douglas-Dr/

Recently deceased 
physicians

If you knew any of the deceased, 
please consider submitting 
an obituary for the BCMJ to 
journal@doctorsofbc.ca.

Continued on page 136
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RECENTLY DECEASED PHYSICIANS

Dr Warwick Llewellyn Evans
21 October 1950–2 July 2023

Dr Bruce Alan Fleming
11 November 1951–19 July 2022
Obituary: https://vancouversunand 
province.remembering.ca/obituary/
bruce-fleming-1085830333

Dr U. Pal Gareau
30 November 1927–1 October 2023

Dr James Hyndman Gough
25 December 1921–27 December 2022

Dr Norman Edgar Hamilton
30 October 1934–30 August 2023
Obituary: https://vancouversunand 
province.remembering.ca/obituary/
norman-hamilton-1088785490

Dr Jennifer Elizabeth Hankins
6 December 1968–16 May 2023

Dr Earl David Hardin
10 December 1933–1 November 2023
Obituary: https://vancouversunand 
province.remembering.ca/obituary/
earl-hardin-1089010535

Dr Hans-Joachim Martin Heimlich
21 June 1931–23 February 2023
Obituary: www.legacy.com/ca/
obituaries/timescolonist/name/
hans-heimlich-obituary?id=49337826

Dr Shane Albert Longman
23 November 1964–16 May 2023

Dr Melanie Lee Madill
11 May 1961–13 November 2023
Obituary: www.agassizharrison 
observer.com/obituaries/
dr-melanie-madill-7329678

Dr Bruce Phillip Mohr
20 April 1957–28 May 2023
Obituary: https://memorials 
.squamishfuneralchapel.com/
Dr-bruce-mohr/5201096/

Dr John Paul Moxham
25 June 1968–13 January 2023
Obituary: https://vancouversunand 
province.remembering.ca/obituary/
paul-moxham-1087057136

Dr Jennifer Oates
26 May 1973–8 August 2023
Obituary: www.mccallgardens.com/
obituaries/dr-jennifer-sibilla-maria-oates

Dr Gerald Johann Philippson
28 June 1930–18 July 2023
Obituary: www.dignitymemorial 
.com/en-ca/obituaries/courtenay-bc/
gerald-philippson-11376189

Dr William Leo (Barry) Purcell
17 July 1932–27 April 2023
Obituary: https://vancouversunand 
province.remembering.ca/obituary/
william-purcell-1088345080

Dr Noel Francis Quenville
12 July 1929–30 December 2022
Obituary: https://vancouversunand 
province.remembering.ca/obituary/
Dr-noel-quenville-1086968384

Dr Kennard Monteath Robertson
7 March 1931–25 January 2024
Obituary: www.dignitymemorial.com/
en-ca/obituaries/north-vancouver-bc/
kennard-robertson-11642703

Dr Benjamin Arthur Sawer
18 February 1947–12 June 2023
Obituary: www.theprogress.com/ 
obituaries/benjamin-arthur-sawer 
-1942942

Dr Arthur Adolf Shier
12 September 1934–15 April 2023
Obituary: https://vancouversunand 
province.remembering.ca/obituary/
arthur-shier-1087504349

Dr Matthys Michiel Slabber du Toit
23 September 1932–2 September 2023
Obituary: www.legacy.com/ca/
obituaries/timescolonist/name/
matthys-du-toit-obituary?id=53090641

Dr Eric Egidius Stockenstrom
23 April 1959–8 September 2023
Obituary: https://amherstcremation 
.com/memorials/stockenstrom.html

Dr Petrus Albertyn Swart
2 October 1959–25 May 2023
Obituary: https://apt.med.ubc.ca/news/
we-have-sadly-lost-one-of-our-dear 
-colleagues-very-unexpectedly

Dr Zahir Shamshudin Vellani
16 July 1954–11 December 2023

Dr Margot Anne Walker
1 August 1947–13 May 2023

Dr Paul Julius Warbeck
21 October 1952–13 February 2024
Obituary: www.dignitymemorial.com/
en-ca/obituaries/prince-george-bc/
paul-warbeck-11667354

Dr Ernest William Wigmore
12 July 1938–10 September 2023
Obituary: www.legacy.com/us/ 
obituaries/name/ernest-wigmore 
-obituary?id=53123355

Dr John Charles Wood
25 May 1950–19 October 2023

Dr Amgad Zeke
14 October 1968–7 June 2023

Continued from page 135
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PRACTICES AVAILABLE

ACROSS CANADA—PHYSICIANS 
FOR YOU—YOUR SOLUTION FOR 
RECRUITMENT
Are you a physician looking for work? Or 
a medical facility requiring physicians? 
Our team works with Canadian indepen-
dently licensed physicians, CFPC/
RCPSC-eligible physicians, and clinics 
and hospitals across Canada, with 
excellent reviews. Contact Canada’s 
trusted recruitment firm today to 
experience the benefits of our specialized 
service that is tailored for your success! 
Visit www.physiciansforyou.com, email 
info@physiciansforyou.com, or call  
1 778 475-7995.

GREATER VANCOUVER AND AREA—
LOCUM OR FP—YOURNEWCLINIC.CA
Join the health care evolution with 
Enhanced Care Clinic, where doctors 
thrive. Virtual and in person; multiple 
locations. Set your own schedule/number 
of visits per hour or per day. Efficient 
medical admin and backend support 
(billing, scheduling, callback). Collegial 
environment with experienced peers. 
EMR on site with remote access. Over a 
decade of practice support experience. 
Attractive compensation. For location 
details, visit yournewclinic.ca, call 647 
254-5578, or email jobs@enhancedcare.ca.

KAMLOOPS—OPHTHALMOLOGY
Busy solo ophthalmology practice in 
Kamloops becoming available in summer 
2024 due to anticipated retirement. EMR 
office, well equipped, with excellent staff. 

Turnkey opportunity. Email eye_spy@
telus.net for further details.

NORTH DELTA—FAMILY PRACTICE 
AVAILABLE
Long-established, well-organized 
practice. Compliant, considerate, appre-
ciative patients. Beautiful fully furnished 
office. Current MD retiring. Will 
introduce to patients. Rent month to 
month or arrange a lease with the 
landlord. Contact 604 341-1234.

RICHMOND/STEVESTON—PRACTICE 
OWNERSHIP OPPORTUNITY
Two strata turnkey automated FP 
practices. FPs can manage practice with 
six current FP practices contributing to 
overhead. Guaranteed income or LFP/
FFS billing and turnkey service agree-
ment with potential to buy real estate. 
Visit www.weststevestonmedicalclinic 
.com or contact msinghalmd@gmail.com.

EMPLOYMENT

COQUITLAM—SPECIALISTS, LOCUMS, 
FPS—BONNE VIE MEDICAL
Bonne Vie Medical is situated in a newly 
renovated 2500 sq. ft. clinic in an 
outside-facing unit at Coquitlam’s busiest 
mall. We are welcoming family physi-
cians, specialists, and other health 
professionals interested in full-time, 
part-time, locum, in-clinic, and/or 
telemedicine care. The clinic’s multidisci-
plinary approach offers primary care, 
medical aesthetics, mental health, travel 
medicine, and state-of-the-art lasers and 
treatment technologies under one roof. 

Digital health innovations are developed 
here, providing staff with complimentary 
access to select innovations and services. 
For more details, please call 604 900-8028, 
email hello@bonneviemedical.com, or 
visit www.bonneviemedical.com.

MAYNE ISLAND—SOUTHERN GULF 
ISLANDS—FP 
Unique opportunity: family practice 
clinic, fully equipped, providing primary 
care and urgent and emergent episodic 
care (population 1320) seeks an addi-
tional family physician. Work-life 
balance, beautiful scenic island, 1.5-hour 
ferry to Victoria or Vancouver. Attractive 
and flexible Alternative Payments 
Program contract with Island Health 
with additional relocation and rural 
retention benefits, 38 paid locum days, 
and MOCAP renumeration (on call 1 
day/week and 1 weekend/month). 
Posting: https://mayneislandhealth.ca, 
https://medicalstaff.islandhealth.ca/
node/6723. CCFP and eligibility for full 
Canadian licence with the CPSBC 
mandatory. For more details contact 
admin@mihcaboard.ca or call Dr Losier 
at 250 539-2312.

PORT COQUITLAM—FP FULL-TIME OR 
PART-TIME; EXCELLENT INCENTIVE AND 
OVERHEAD
MD Medical Clinic is looking for a 
full-time or part-time family physician. 
There are currently more than 2700 
patients on a wait list. The clinic uses 
Oscar EMR and offers billing support. 
Split arrangement is 80/20. Potential 
annual earnings are $400 000 to $600 000. 

Classifieds 
Pricing (two options): Run an online-only ad at our monthly online rates, or pay an additional $25 per month for an ad to 
appear in print as well.  Online rates: Doctors of BC members: $50 + GST per month per ad of up to 350 characters. $75 + 
GST for 351 to 700 characters. Nonmembers: $60 + GST per month per ad of up to 350 characters. $90 + GST for 351 to 700 
characters. Deadlines: Ads must be submitted or canceled by the first of the month preceding the month of publication, 
e.g., by 1 January for February publication.  
Place a classified ad: bcmj.org/classified-advertising. Payment is required at the time that you place the ad.

New classified advertising categories: The new Events section can be used for CME or other events, and the Vacation 
Properties section has been renamed Accommodation. The same rates apply.  
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Overhead includes everything, such as 
MOA, EMR, and equipment. Incentives 
include dental/medical extended health 
benefits, $350K/year income guarantee, 
and a $20 000 signing bonus for a 2-year 
full-time contract. Alternatively, if the 
physician needs a living space, there is a 
new one-bedroom apartment available 
above the clinic, which we offer rent-free 
for the first 12 months. Please call 604 
518-7750 or email mdmedicalclinicbc@
gmail.com.

VICTORIA, BURNABY, LANGLEY—GOOD 
SLEEP HEALTH INC.
We are looking for full- or part-time 
specialist physicians to provide compre-
hensive sleep medicine services in our 
new state-of-the-art sleep labs in 
Victoria, Burnaby, and Langley. Sleep 
medicine experience not required, as 
training is provided. Excellent support is 
also provided, with physician assistants 
and capable, friendly staff. Remuneration 
includes billing for consults and poly-
somnogram interpretations. Low stress 

and highly rewarding work. For more 
information about this unique opportu-
nity, please contact Dr Ron Cridland at 
250 862-3050, or email rcridland@
kelownasleepclinic.ca. View our website 
at www.thesleepclinics.ca.

MEDICAL OFFICE SPACE

VANCOUVER—MEDICAL OFFICE SPACE 
NEAR VGH
Medical office space near VGH in the 
Fairmont Medical Building, 750 West 
Broadway. Most suitable for psychiatrists. 
Call 604 240-2602 or email alevin@
drlevin.ca.

Find more classified ads online:  
bcmj.org/classifieds.

CME Calendar: Discontinued 
To place a CME ad, use the Events 

section in the classified listings  
(same rates apply).

Follow us on X, formerly known as Twitter, for regular updates

The BCMJ is a general medical journal that shares 
knowledge while building connections among BC 
physicians. #MedEd

The #PublicHealthParadox of 
#WildfireSmoke. Wildfire smoke 
is a complex mixture of gases and 
fine particulate matter, all of which 
can affect #health. @CDCofBC

Read the article: bcmj.org/bc-centre 
-disease-control/public-health-paradox 
-wildfire-smoke

BC Medical Journal
@BCMedicalJrnl

Follow



doctorsofbc.ca/club-md

doctorsofbc.venngo.com/offer/55855

doctorsofbc.venngo.com/offer/55849

Experience unparalleled 
luxury during your stay with 
exceptional service & deluxe 
amenities.

Call 1 800 441 1414 & quote 
code NCLUBMD or book online.

Hop aboard and take in the 
phenomenal view from harbour 
to harbour.

Call 1 800 665 0212 & provide 
code CLUBMD2923*IDCHECK or 
book online. 

SAVE 20% OR MORE 
ON ROOM RATES

RECEIVE 15% OFF ON 
COMFORT AND FLEX 
FARES 

PREFERRED PRICING 
AND VIP CONCIERGE 
ASSISTANCE 

Access Canada’s largest 
automotive inventory with an 
unparalleled selection of brands 
across 70+ dealerships. 

Email dpp@dilawri.ca, or call 
604 738 5577 for more details. 

P     604 638 7921 
TF   1 800 665 2262 ext 7921 
E     clubmd@doctorsofbc.ca 

FAIRMONT 
PACIFIC NORTHWEST

HARBOUR AIR 
SEAPLANES 

doctorsofbc.venngo.com/offer/53872

DILAWRI 
AUTOMATIVE GROUP 



Your financial life also 
needs to be healthy 
Every stage of your medical career requires a team you can rely on. Your financial needs shouldn’t  
be any different. That’s why we created the Scotiabank Healthcare+ Physician Banking Program,  
which provides specialized advice for the banking needs of your medical journey. Whether you  
need education financing, a mortgage, business or personal banking, our Healthcare Advisors  
and Specialists can help you achieve financial health.

Visit scotiabank.com/physicians for more info.
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