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Dear Reader,

We truly appreciate your valuable support for Medical Progress, which has helped the journal 
earn recognition as a high-quality, peer-reviewed CME journal for Asian clinicians, dedicated 
to providing updates on the latest trends and developments in drug and disease management 
since it was first published in 1973.

As you are aware, there is a shift from general to more specialized needs for information as well 
as changes in how information is now consumed. In line with these changes, we have decided 
to focus and expand on channels and therapeutic areas within our portfolio that better meet 
the changing needs of our audience of health care professionals. We will therefore discontinue 
the publication of Medical Progress in its present format, with our final issue going to press in 
December 2012.

We are pleased to advise that the value and popularity of certain features of Medical Progress, 
such as Drug Profile and Clinical Review, will continue to be delivered through our other 
platforms and publications. We will also focus on strengthening our digital channels such 
as MIMS.com and our mobile applications, as well as new specialty publications such as 
Oncology Tribune.

Looking forward, our focus is on providing relevant information to physicians across Asia, who 
can now receive crucial drug updates, latest medical news, and CME resources by simply logging 
on to MIMS.com to enjoy membership benefits across both online and mobile channels. 

Once again, we thank you for being an important part of Medical Progress over so many decades 
and look forward to your continued support as we continue to innovate and develop channels 
to deliver timely, relevant information and knowledge to our medical community.

Yours sincerely,

The Publisher 
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Global Summaries Synopses of major trials from leading international journals

Peer Reviewed

CARDIOLOGY

Drug treatment after cardioversion 
of atrial fibrillation: Short-term vs 
long-term
Electrical cardioversion for atrial fibril-

lation is highly effective, but the recurrence 

rate is high. Atrial fibrillation leads to 

electrical remodelling, and electrical 

remodelling increases the risk of recurrence 

of atrial fibrillation after cardioversion. 

Antiarrhythmic drugs antagonize the effects 

of remodelling and prevent the recurrence 

of atrial fibrillation, but they are toxic and 

may not be necessary when remodelling 

is reversed some weeks after the re-

establishment of sinus rhythm. Short-term 

antiarrhythmic drug treatment after cardio-

version has been compared with long-term 

treatment in a trial in Germany.

The trial included 635 patients with 

persistent atrial fibrillation at 44 centres. 

After successful cardioversion, randomi-

zation was to flecainide (200–300 mg a 

day) for 4 weeks (short-term) or 6 months 

(long-term), or no antiarrhythmic drug 

treatment (controls). Data at 4 weeks’ 

follow-up of 242 patients showed that 

persistent recurrences of atrial fibrillation 

were significantly more frequent in the 

control group than in the treated groups. 

The trial continued with 261 patients in 

the short-term flecainide group and 263 in 

the long-term group. The primary outcome 

(persistent atrial fibrillation or death) 

occurred in 46% (short-term) vs 39% 

(long-term). The rates of event-free survival 

were 48.4% vs 56.4%, a non-significant 

difference. Among patients who had not 

reached the primary end point at 1-month 

long-term treatment was significantly 79% 

better than short-term treatment.

It is concluded that long-term treatment 

is more effective, although short-term 

treatment prevents most recurrences.

Kirchhof P et al. Short-term versus long-term 
antiarrhythmic drug treatment after cardioversion of 
atrial fibrillation (Flec-SL): a prospective, randomised, 

open-label, blinded endpoint assessment trial. Lancet 
2012; 380: 238–246; Camm AJ, Savelieva I. The long 
and short of antiarrhythmic drug treatment. Ibid: 
198–200 (comment).

Coronary CT angiography in acute 
chest pain
 

 

 

 

 

 

 

 

 

 

Contrast-enhanced coronary computed 

tomographic angiography (CCTA) is accurate 

for the detection of coronary lesions. CCTA 

has been compared with standard evaluation 

for the assessment of patients with 

suspected coronary pain in the emergency 

department in a US multicentre study.

The study included 1,000 patients aged 

47–74 years (47% women) with acute 

chest pain and non-diagnostic electrocar-

diographic findings and troponin tests. 

Randomization was to CCTA or standard 

evaluation. Overall, 8% of patients proved 

to have an acute coronary syndrome. The 

mean length of stay in hospital was 23.2 

hours (CCTA) vs 30.8 hours (controls). The 

proportion of patients discharged directly 

from the emergency department was 

47% vs 12%. There were no significant 

differences between the groups in rate 

of major adverse cardiovascular events 

at 28 days and no undetected acute 

coronary syndromes. CCTA resulted in more 

additional testing and higher radiation 

exposure. The costs were similar in the two 

groups (US$4,289 vs US$4,060). 

Use of CCTA was associated with 

shorter hospital stay and more patients 

being discharged directly from the 

emergency department. It also resulted in 

increased testing and greater exposure to 

radiation. Costs were similar in the two 

groups. An editorialist questions whether 

any further testing is necessary for patients 

with a normal electrocardiography and 

normal troponin levels and suggests that 

such patients should be discharged without 

further testing.

Hoffman U et al. Coronary CT angiography versus 
standard evaluation in acute chest pain. NEJM 2012; 
367: 299–308; Redberg RF. Coronary CT angiography 
for acute chest pain. Ibid: 375–376 (editorial).

Statins: Benefits vs diabetes risk in 
primary prevention
Statin therapy is associated with an increase 

in risk of type 2 diabetes of up to 12% 

according to dosage. Data from the JUPITER 

trial of rosuvastatin vs placebo for primary 

prevention of cardiovascular disease have 

been used to assess the risks and benefits of 

statin prophylaxis.

The JUPITER trial included 17,603 

people without known cardiovascular 

disease or diabetes. One or more major 

risk factor (metabolic syndrome, impaired 

fasting blood glucose, body mass index at 

least 30 kg/m2, or glycated haemoglobin 

> 6%) was associated with increased risk 

of diabetes. Statin therapy in people with 

one or more risk factors reduced the car-

diovascular risk by 39% and mortality by 

17%, and increased the risk of diabetes by 

28%. For every 54 new cases of diabetes, 

134 vascular events or deaths were avoided. 

Among participants without diabetes risk 

factors, statin therapy was associated 

with no increased risk of diabetes, a 52% 

reduction in cardiovascular risk and a 22% 

reduction in overall mortality, with a saving 

of 86 vascular events or deaths and no extra 

cases of diabetes. Diabetes developed in 

486 participants, 270 on rosuvastatin and 

216 on placebo, a significant 25% increase 

on rosuvastatin compared with placebo. 

The average time to diagnosis of diabetes 

was 84.3% weeks on rosuvastatin and 89.7 

weeks on placebo.

In the JUPITER trial, rosuvastatin did not 

increase the risk of diabetes among partici-

MP 12-12.indd   573 30/11/2012   2:26 PM



574 Medical Progress December 2012

Global Summaries

The rates of the two co-primary outcomes 

were similar in the two groups: for car-

diovascular death, non-fatal myocardial 

infarction, or non-fatal stroke, 2.94 (insulin 

glargine) vs 2.85 (standard care) per 100 

person-years; for these outcomes plus a 

revascularization procedure or hospital 

admission for heart failure, 5.52 vs 5.28 

per 100 person-years. The rate of newly 

diagnosed diabetes about 3 months after 

stopping therapy was 30% vs 35% among 

1,456 patients who did not have diabetes at 

baseline. The rate of severe hypoglycaemia 

was 1.00 vs 0.31 per 100 person-years. 

There was an average weight gain of 1.6 kg 

in the insulin glargine group and an average 

weight loss of 0.5 mg in the standard care 

group. Cancer incidence did not differ sig-

nificantly between the two groups.

Basal insulin did not affect car-

diovascular outcomes in these patients. 

It slowed progression of dysglycaemia 

but was associated with increased risk of 

hypoglycaemia and of weight gain. These 

researchers conclude that their findings do 

not support a change of standard therapies 

for early dysglycaemia.

The ORIGIN trial investigators. Basal insulin and 
cardiovascular and other outcomes in dysglycaemia. 
NEJM 2012; 367: 319–328.

Linagliptin vs glimepiride for 
metformin-resistant type 2 
diabetes
Many patients with type 2 diabetes treated 

with metformin eventually suffer from dete-

riorating control of blood glucose levels. A 

sulfonylurea is then often added but may 

cause hypoglycaemia and weight gain. 

Dipeptidyl peptidase-4 (DPP-4) inhibitors 

are less likely to cause hypoglycaemia and 

weight gain. A trial in 16 countries on four 

continents has confirmed that linagliptin 

(a DPP-4 inhibitor) was non-inferior in 

glycaemic control and safer when compared 

with glimepiride (a sulfonylurea) as an 

addition to metformin.

A total of 1,519 patients with glycated 

problems in the analysis of these data.

Lee M et al. Effect of pre-diabetes on future risk of 
stroke: meta-analysis. BMJ 2012; 344 (June 16): 19 
(e3564); Treadwell JR. Pre-diabetes as a contributor to 
stroke. Ibid: 7(e3285) (editorial).

n-3 fatty acids for patients 
with dysglycaemia and high 
cardiovascular risk: Negative trial
People who eat a lot of fish or who take 

supplements of n-3 fatty acids may be at 

reduced risk of cardiovascular events. Now, 

a multinational trial of n-3 fatty acid sup-

plementation for cardiovascular high-risk 

patients with dysglycaemia (impaired fasting 

glucose, impaired glucose tolerance, or 

diabetes) has shown no reduction in cardio-

vascular risk.

The 2×2 factorial design trial included 

12,536 patients aged 50 years or older with 

dysglycaemia at 573 centres. Randomization 

was to capsules of n-3 fatty acids (1 g 

containing 90% n-3 fatty acids) or placebo, 

daily, and to insulin glargine or usual care. 

The insulin trial is reported separately (see 

below). Median follow-up was 6.2 years. 

The primary outcome (cardiovascular death) 

occurred in 9.1% (n-3 fatty acids) vs 9.3% 

(placebo), a non-significant difference. 

There were no significant differences 

between the two groups as regards major 

vascular events (16.5% vs 16.3%), all-cause 

mortality (15.1% vs 15.4%), or death from 

arrhythmia (4.6% vs 4.1%). The n-3 fatty 

acid supplement reduced serum triglyceride 

levels by an average of 0.16 mmol/L.

Daily supplementation with n-3 fatty 

acids did not benefit these high-risk patients.

The ORIGIN trial investigators. n-3 fatty acids 
and cardiovascular outcomes in patients with 
dysglycaemia. NEJM 2012; 367: 309–318.

Insulin glargine for patients with 
dysglycaemia and high vascular 
risk: Uncertain value
The insulin glargine vs standard care aspect 

of the above trial was reported separately. 

Global Summaries

pants free of major diabetes risk factors. 

Among participants with risk factors, 

the cardiovascular and survival benefits 

of rosuvastatin were considered to have 

outweighed the diabetes risk.

Ridker PM et al. Cardiovascular benefits and diabetes 
risks of statin therapy in primary prevention: an 
analysis from the JUPITER trial. Lancet 2012; 380: 565–
571; Watts GF, Ooi EM. Balancing the cardiometabolic 
benefits and risks of statins. Ibid: 541–543 (comment).

DIABETES

Prediabetes and stroke
 

 

 

 

 

 

 

 

 

 

 

Prediabetes is associated with increased 

cardiovascular risk. A meta-analysis of 

published evidence has suggested that 

prediabetes may be associated with 

increased risk of stroke.

The analysis included 15 prospective 

cohort studies (760,925 patients). In eight 

studies with prediabetes defined as fasting 

blood glucose 5.6–6.9 mmol/L, there was 

no significantly increased stroke risk after 

adjustment for established cardiovascular 

risk factors. In five studies with prediabetes 

defined as fasting blood glucose 6.1–6.9 

mmol/L, there was a significant 21% 

increase in stroke risk after adjustment. In 

eight studies with prediabetes defined on 

the basis of impaired glucose tolerance, 

there was a highly significant 26% increase 

in stroke risk.

Prediabetes defined by impaired glucose 

tolerance is an independent predictor of 

stroke. An editorialist points to several 
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haemoglobin A1c levels of 6.5–10.0% 

on metformin were randomized to take, 

in addition, linagliptin 5 mg daily or 

glimepiride 1–4 mg daily and included in 

the analysis. After 2 years, the reduction 

in glycated haemoglobin A1c level from 

a mean baseline level of 7.69% was 

0.16% (linagliptin) vs 0.36% (glimepiride), 

a difference of 0.20%, meeting the 

predefined non-inferiority criterion of 

0.35% or less. Significantly fewer patients 

in the linagliptin group had hypoglycaemia 

(7% vs 36%), severe hypoglycaemia (< 1% 

vs 2%), or cardiovascular events (2% vs 

3%). There was a 1.4 kg mean reduction 

in bodyweight with linagliptin and a 1.3 kg 

increase with glimepiride.

The two drugs gave similar glycaemic 

control, but linagliptin was associated with 

less risk of hypoglycaemia and weight gain.

Gallwitz B et al. 2-year efficacy and safety of 
linagliptin compared with glimepiride in patients 
with type 2 diabetes inadequately controlled on 
metformin: a randomised, double-blind, non-
inferiority trial. Lancet 2012; 380: 475–483; Scheen AJ, 
Paquot N. Gliptin versus a sulphonylurea as add-on to 
metformin. Ibid: 450–452 (comment).

GENERAL MEDICINE

Contribution of physical inactivity 
to disease burden and mortality
Exercise reduces the risk of many non-

communicable disease including coronary 

disease, type 2 diabetes, and cancer of 

breast and colon. An analysis of published 

studies has provided data about the contri-

bution of inactivity to the worldwide burden 

of disease and mortality.

For coronary disease, physical inactivity 

was estimated to cause 5.8% of the 

worldwide burden, ranging from 3.2% in 

Southeast Asia to 7.8% in Latin America  

and the Caribbean, with figures of 6.2% 

in North America, 5.5% in Europe, and 

5.8% in the Western Pacific. The individual 

countries in which physical inactivity 

contributed most to coronary disease were  

Malta and the Cook Islands (population 

attributable fraction, PAF, 11.9%), and 

Swaziland and Saudi Arabia (11.4%). The 

lowest PAF values were in Bangladesh 

(0.8%) and Mozambique (1.2%). In 

Africa, the values ranged from 1.2% in 

Mozambique to 11.4% in Swaziland. For 

type 2 diabetes, the worldwide PAF was 

7%, ranging from 3.9% in Southeast Asia 

to 9.6% in the eastern Mediterranean. 

For breast cancer, the median was 10% 

(from 5.6% in Southeast Asia to 14.1% 

in the eastern Mediterranean); for colon 

cancer, 10% (from 5.7% in Southeast Asia 

to 13.8% in the eastern Mediterranean). 

The contribution of physical inactivity to 

all-cause mortality worldwide was 9.4% 

(from 5.1% in Southeast Asia to 12.5% in 

the eastern Mediterranean). It is estimated 

that inactivity causes 5.3 million premature 

deaths each year, and a 25% reduction in 

physical inactivity would avert 1.3 million 

such deaths each year.

Physical inactivity is a major contributor 

to ill health worldwide, equivalent in effect 

to smoking. 

Lee I-M et al. Effect of physical inactivity on major 
non-communicable diseases worldwide: an analysis 
of burden of disease and life expectancy. Lancet 
2012; 380: 219–229; Wen CP, Wu X. Stressing harms of 
physical inactivity to promote exercise. Ibid: 192–193 

(comment).

Tofacitinib monotherapy for 
rheumatoid arthritis
 

 

 

 

 

 

 

 

 

 

Treatment of rheumatoid arthritis is usually 

with methotrexate with biological agents 

as second-line treatment when response 

to methotrexate is inadequate. Biological 

agents have to be given parenterally, and 

an oral agent with similar efficacy would be 

an advance. Tofacitinib is a small-molecule, 

orally administered, selective Janus kinase 

(JAK) inhibitor. JAKs modulate the activity of 

several cytokines, including interleukins 2, 

4, 6, 7, 9, 15, and 21, involved in immune 

function. A multinational study has shown 

tofacitinib to be effective in rheumatoid 

arthritis.

A total of 611 patients with active 

rheumatoid arthritis and an inadequate 

response to at least one disease-modifying 

drug were randomized at 94 centres 

worldwide (4:4:1:1) to tofacitinib 5 mg 

twice daily, tofacitinib 10 mg twice daily, or 

3 months of placebo followed by tofacitinib 

5 mg or 10 mg twice daily.

All other disease-modifying drugs other 

than hydroxychloroquine were stopped. 

At month 3, the proportion of patients 

with at least a 20% improvement on the 

American College of Rheumatology scale 

(ACR20) was 59.8% (5 mg dose), 65.7% 

(10 mg), and 26.7% (placebo), significantly 

better for both tofacitinib groups compared 

with placebo. There were also significant 

improvements on the Health Assessment 

Questionnaire-Disability Index in the 

treatment groups compared with placebo. 

On the Disease Activity Score for 28 joints 

based on erythrocyte sedimentation rate, 

a low score was achieved by 5.6% (5 mg), 

8.7% (10 mg) and 4.4% (placebo), showing 

non-significant differences between either 

of the treatment groups and the placebo 

group. Tofacitinib was associated with 

headache, upper respiratory infection, 

increases in low-density lipoprotein 

cholesterol levels, and reductions in 

neutrophil counts. Six patients developed 

serious infections on tofacitinib.

Tofacitinib was effective, but more data 

on safety are needed.

Fleischmann R et al. Placebo-controlled trial of 
tofacitinib monotherapy in rheumatoid arthritis. NEJM 
2012; 367: 495–507; Fox DA. Kinase inhibition – a new 
approach to the treatment of rheumatoid arthritis. 
Ibid: 565–567 (editorial).
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Tofacitinib has been compared with 

adalimumab (an anti–tumor necrosis factor 

biological agent) and placebo for patients 

with active rheumatoid arthritis and an 

inadequate response to methotrexate in a 

study at 115 centres worldwide.

A total of 717 patients on stable doses 

of methotrexate were randomized (4:4:4:1) 

to take, in addition, tofacitinib 5 mg daily, 

tofacitinib 10 mg twice daily, subcuta-

neous adalimumab 40 mg every 2 weeks, 

or placebo. Patients in the placebo group 

who did not have a 20% improvement 

at 3 months were again randomized to 

tofacitinib 5 mg or 10 mg twice daily, and 

at 6 months all patients still on placebo 

were randomized to one or the other 

dose of tofacitinib. At month 6, a 20% 

improvement on the American College of 

Rheumatology scale was recorded in 51.5% 

(5 mg twice daily), 52.6% (10 mg twice 

daily), 47.2% (adalimumab), and 28.3% 

(placebo), significantly better responses with 

active treatment than with placebo. On the 

Health Assessment Questionnaire-Disability 

Index and the Disease Activity Score for 28 

joints based on erythrocyte sedimentation 

rate scores, patients in the active treatment 

groups also did better than the placebo 

group. Two patients on tofacitinib 10 mg 

twice daily developed pulmonary tuber-

culosis. Tofacitinib was associated with 

increased high-density and low-density 

lipoprotein cholesterol levels, and reduced 

neutrophil counts.

Oral tofacitinib was similarly effective to 

subcutaneous adalimumab. There are safety 

concerns with tofacitinib. Its place in the 

treatment of rheumatoid arthritis is yet to 

be determined. 

Van Vollenhoven RF et al. Tofacitinib or adalimumab 
versus placebo in rheumatoid arthritis. NEJM 2012; 367: 
508–519; Fox DA. Kinase inhibition – a new approach 
to the treatment of rheumatoid arthritis. Ibid: 565–567 
(editorial).

NEUROLOGY

Natural course of unruptured 
cerebral aneurysm
Cerebral aneurysms may be found inci-

dentally, and the management of such 

aneurysms is subject to debate. A large 

study in Japan has provided further 

information about the natural course.

The study included 5,720 adult patients 

with 6,697 aneurysms. Most patients 

were asymptomatic, and 91% of the 

aneurysms were detected incidentally. 

Mean aneurysm size was 5.7 mm, and 

most were in the middle cerebral (36%) 

or internal carotid (34%) arteries. During 

11,660 aneurysm-years of follow-up, 111 

patients suffered aneurysm rupture, giving 

an average rupture rate of 0.95% per year. 

Compared with aneurysms measuring 

3–4 mm, the risk of rupture was increased 

by 13% with an aneurysms of 5–6 mm, 

3.35-fold at 7–9 mm, 9.09-fold at 10–24 

mm, and 76.26-fold at 25 mm or larger. 

Posterior and anterior communicating artery 

aneurysms were 90% and 2.02-fold more 

likely to rupture than middle cerebral artery 

aneurysms. Aneurysms with a daughter 

sac (an aneurysm of the aneurysm) were 

63% more likely to rupture than other 

aneurysms. Risk factors for aneurysm 

rupture include diameter > 7 mm, location 

in the anterior communicating or internal 

carotid-posterior communicating arteries, 

and presence of a daughter sac. 

This study provides data to aid patient 

counselling.

The UCAS Japan Investigators. The natural course of 
unruptured cerebral aneurysms in a Japanese cohort. 
NEJM 2012; 366: 2474–2482.

Autoantibodies against potassium 
channel in multiple sclerosis
There is evidence that autoimmune 

antibodies may play a part in the patho-

genesis of multiple sclerosis (MS), but the 

target antigens are not known. Researchers 

in Germany and the USA have shown that 

potassium channel KIR4.1 is an antibody 

target in some patients with MS.

Serum IgG from 11 of 19 patients with 

MS (58%) reacted specifically with glial cells 

in human brain sections. Samples from 24 

patients with other neurological diseases did 

not show glial-specific immunoreactivity. In 

another experiment including serum samples 

from 56 patients with MS and 29 with other 

neurological diseases, the serum from MS 

patients bound to membrane protein, but not 

to cytoplasmic proteins, more avidly than did 

serum from patients with other neurological 

diseases. A proteomic approach focusing 

on membrane proteins then identified the 

adenosine triphosphate–sensitive inward 

rectifying potassium channel KIR4.1 as the 

target of IgG antibodies. Serum levels of 

KIR4.1 antibodies were significantly higher in 

patients with MS than in patients with other 

neurological diseases or normal controls. 

Serum antibodies against KIR4.1 were found 

in 186 of 397 people with MS (46.9%), and 

none of 59 normal controls. The antibodies 

bound to the first extracellular loop of KIR4.1.

Some people with MS have autoanti-

bodies against potassium channel KIR4.1 

in brain glial cells. Further work is needed 

to define the clinical importance of these 

findings.

Srivastava R et al. Potassium channel KIR4.1 as an 
immune target in multiple sclerosis. NEJM 2012; 
367: 115–123; Cross AH, Waubant E. Antibodies to 
potassium channels in multiple sclerosis. Ibid: 172–174 
(editorial).
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At a time when many readily believe that vaccines cause autism, or that government 

scientists created AIDS as a weapon of black genocide, it is not surprising that medical 

quackery, especially cancer quackery, remains a flourishing and lucrative business 

throughout the developed world. This review provides a brief recap of its history and an 

overview of the various types of unproven or disproved cancer therapies popular now in 

the United States and elsewhere.

Cancer Quackery: The Persistent 
Popularity of Useless, Irrational 
‘Alternative’ Treatments
Barrie R Cassileth, MS, PhD; Ian R Yarett, BA

Laetrile, a chemically modified form of amygdalin and a naturally-
occurring substance found mainly in the kernels of apricots, is one 
of many bogus cancer ‘treatments’ from the 1980s. O

ne of the earliest papers published 
by one of us (BRC) was entitled 
‘After Laetrile, What?’1 On looking 
it over again, it is apparent that this 

1982 article could have been written today, 
except that laetrile proved not transient, but 
rather a seemingly permanent addition to a 
very large field. Known also as amygdalin and 
‘vitamin B17’ (and not an actual vitamin), 
laetrile was subjected to 20 years of animal 
studies, followed by a national clinical trial of 
175 patients. Results indicated that the agent 
had no anti-cancer effects.2

Although banned decades ago by the 
US Food and Drug Administration (FDA) 
and quiescent for a while, laetrile resurfaced 
as public Internet use became increasingly 
common. Today, in addition to multiple Web 
sites that sell the product, Amazon.com has 
209 entries for laetrile in every conceivable 
form, including vitamin B17 500-mg tablets, 
organic raw apricot kernels, amygdalin cream, 
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nomenon—clandestine knowledge 
shared by a patient and an alter-
native practitioner—to a readily 
accessible storehouse of information 
and products. This was facilitated by 
the rise of the Internet, which now 
produces close to 21 million results 
in response to a search on ‘alternative 
cancer’. Two popular sites that come 
up in such a search, CancerTutor 
.com and Alternative-Cancer.net, are 
representative examples of sites that 
provide and/or sell ‘advice’ on a range 
of therapies purported to cure cancer 
without mainstream treatment. Not all 
such sites sell bogus treatments. Some 
debunk, like QuackWatch.org; others 
actually purvey information on ‘com-
plementary’ (adjunctive) therapies, 
using the term inappropriately and 
incorrectly.

The terminology applied to 
therapies that are outside the realm 
of mainstream medicine varies 
widely and has evolved over time. 
Terms like ‘unorthodox’, ‘uncon-

Table 1. Most egregious contemporary cancer quackery

Therapy Description

Laetrile A substance generally taken orally or intravenously, laetrile is also known 
as amygdalin and ‘vitamin’ B17. Years of study found no anticancer 
activity, yet it remains a widely available alternative ‘treatment’.

Therapeutic ‘touch’ 
techniques

Treatment consists of a healer sweeping away ‘blockages’ in a patient’s 
‘energy field’—without actually touching the patient. Science has 
confirmed neither the existence of such a field nor any ability to 
manipulate it.

Oxygen pills Using as substantiation the theory that tumours thrive in oxygen-poor 
environments, some claim that oxygen pills (also intravenous oxygen, 
oral and intravenous hydrogen peroxide, and infusion of ozone-treated 
blood) can reoxygenate tissue and kill off cancer cells. There is no scientific 
evidence to support claims that anaerobic conditions cause cancer, that 
oxygen is absorbed by the digestive system, or that oxygen treatment 
have any efficacy at treating disease. Serious adverse affects have also 
been reported.

Bioresonance 
machines

Various electrical devices are sometimes used to neutralize the unhealthy 
‘energy’ of cancer cells, based on the premise that tumours and other 
diseased tissues emit ‘electromagnetic oscillations’ that are distinct from 
those of healthy cells. Such a claim is unsupported by science.

Homeopathy Homeopathic therapy entails the use of ‘medicine’ so diluted that 
scarcely one molecule of the original substance remains—yet the water 
is claimed to hold the essence of its original contents. The theory is highly 
implausible, and there is no scientific evidence that homeopathy can treat 
disease.

Cancer conspiracy The concept of a ‘cancer conspiracy’—that effective alternative ‘cures’ are 
suppressed by powerful drug companies and government agencies that 
benefit from selling medicine to the sick—is widely disseminated online. 
Such antiestablishment rhetoric is commonly cited as justification for 
choosing unproven or disproved alternative treatments in place of well-
studied mainstream therapies.

as well as 182 book entries, such as 
the recent title World Without Cancer: 
The Story of Vitamin B17. Intravenous 
laetrile also is available via the Internet 
and across the Southern US border, in 
both cases bypassing legal injunctions.

Laetrile was and remains only one 
among many bogus cancer ‘treatments’ 
popular from the 1980s on. In the 80s, 
therapies in vogue included metabolic 
regimens, special diets, high-dose 
vitamin and mineral supplements, 
mental imagery applied with curative 

intent, and the like.3 Over the past few 
decades, purification regimens, oxygen 
therapies, radio and other electrical 
frequencies, human and divine forces, 
and more have come to the fore.

In addition to the expansion of 
what was often termed ‘unorthodox’ 
medicine into a vast, open, and readily 
available store of unproven and 
disproved therapies, possibly the most 
significant shift in the past 20-some 
years has been its transformation 
from an essentially underground phe-

"The term 
‘complementary and 
alternative medicine’ 

encompasses a 
heterogeneous array 
of treatments, some 

unproven or disproved 
alternatives, and 

others, rational and 
evidence-based"
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ventional’, and ‘questionable’ were 
largely replaced a few decades ago by 
‘alternative medicine’ as an umbrella 
term for all such treatments.4 Since 
then, ‘alternative medicine’ has given 
way to ‘complementary and alter-
native medicine’ as the most common 
descriptor.5 Exemplifying this shift, 
the National Institutes of Health’s 
‘Office of Alternative Medicine’ was 
renamed the ‘National Center for 
Complementary and Alternative 
Medicine’ in 1999.

Today, the term ‘complementary 
and alternative medicine’ encompasses 
a heterogeneous array of treatments, 
some unproven or disproved alter-
natives, and others, rational and 
evidence-based, that are supported 
for use as adjunctive, complementary 
or integrative therapies for symptom 
control. An important distinction must 
be made between these two unrelated 
categories.5 Complementary therapies 
are those used in addition to conven-
tional care. Many such therapies, such 
as acupuncture treatment, massage 
therapy, and music therapy, among 
others, have been shown to be safe 
and effective as adjunctive treatments 
for managing pain, nausea, stress, and 
many other symptoms, and for sup-
porting patient well-being in general. 
Their growing use in mainstream 
cancer settings is now known as ‘inte-
grative oncology’.

Alternative therapies such as 
laetrile, on the other hand, are often 
promoted for use in lieu of main-
stream cancer care. Typically, these are 
accompanied by negative statements 
about mainstream cancer care, such 
as ‘cut poison burn’,6 and ‘Little or 
no progress in the treatment of adult 
cancers has been made. A man or 
woman who gets prostate or breast 
cancer today will live as long as the 
person who developed these same 
cancers in 1920. Nothing we’ve done 

in a century has substantially reduced 
deaths.’7 [emphasis in original]

Despite their extensive promotion 
on the Internet and through other 
media, unconventional agents for 
cancer rarely are subjected to proper 
study.8 Yet even in the absence of 
supportive data, the incidence of 
use is high. It is estimated that more 
than 50% of cancer patients will 
adopt some form of ‘unproven’ 
or ‘unorthodox’ therapy.9,10 The 
promotion of unproven or disproved 
cancer ‘treatments’ instead of main-
stream therapy is quackery. The 
examples below reflect the variety 
of the numerous questionable 
approaches promoted to cancer 
patients. They are grouped by 
descriptive category titles.

Unproven Oral Treatments

Essiac
Dietary supplements and herbal 
remedies, typically unstudied or 

disproved, are commonly used by 
cancer patients. One enduring herbal 
remedy is Essiac, also marketed as 
Flor-Essence. Initially used by a Native 
American healer from South-West 
Canada, a nurse named René Caisse 
popularized the herbal formulation 
as a cancer treatment in the 1920s. 
She named the remedy Essiac, her last 
name spelled backwards.

Initially comprising four herbs, 
Indian rhubarb (Rheum palmatum), 
sheepshead sorrel (Rumex acetosa), 
slippery elm (Ulmus fulva), and 
burdock root (Arctium lappa), other 
herbs were added over the years by 
various dietary supplement manu-
facturers. Today, there are several 
different Essiac preparations available 
online and in health food stores, in 
tea, pill, and liquid form. (A search 
on Amazon.com brings up hundreds 
of entries.) In general, there is a lack 
of both safety and efficacy data for 
Essiac and Essiac formulations, and no 
clinical evidence supports its use.11–13

Acupuncture treatment has been shown 
to be safe and effective as an adjunctive 
cancer treatment for managing pain, 
nausea, stress, and many other symptoms.
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Entelev
This chemical formulation, originally 
known as Entelev, was developed in 
1936 by chemist James Sheridan, 
who was inspired by a dream that it 
would cure cancer. Sold under many 
names, including CanCell, Cantron, 
and Protocel, this dark brown liquid 
usually contains nitric acid, sodium 
sulfite, potassium hydroxide, sulfuric 
acid, and catechol. The theory behind 
this remedy is that CanCell balances 
the vibrational energy of cancer cells, 
causing them to self-digest and be 
expelled from the body. A related expla-
nation is that catechol ‘inhibits cancer 
cell respiration, thus causing the cells 
to drop below their ability to survive, 
and allowing the body to dispose of 
them in the normal way dead cells are 
disposed of’.14

There is no scientific basis for 
such claims.15,16 The product has 
been purported to treat a variety 
of chronic diseases in addition to 
cancer, including HIV/AIDS, epilepsy, 
and Alzheimer’s disease. Animal 
studies conducted by the National 
Cancer Institute between 1978 and 
1991 found no evidence of anti-
cancer activity. The FDA obtained an 
injunction in 1989 making it illegal to 
distribute CanCell across state lines.17

Shark Cartilage
Interest in this biologic product 
developed in the 1950s when surgeon 
John Prudden began experimenting 
with medical applications for animal 
cartilage. He claimed that it reduced 
the size of tumours by close to half 
in the patients in whom he tested it.18 
Now available in powdered and liquid 
form, shark cartilage is purported to 
combat tumours via anti-angiogenic 
activity. While laboratory studies in 
vitro and in animal models have found 
anti-angiogenic and anti-tumour effects 
from shark cartilage extracts,19–21 the 

results of clinical studies have not been 
promising.22

A recent study of a purified shark 
cartilage extract called Neovastat failed 
to improve survival in patients with 
non–small-cell lung cancer.23 The 
bioavailability of these extracts when 
taken orally is unclear, as the active 
proteins are too large to be absorbed 
intact and may not reach tumours 
without first being decomposed by 
the digestive system. Regardless, since 
the late 1990s, the Federal Trade 
Commission has intervened to prevent 
at least three companies from making 
unsubstantiated claims of efficacy in 
their marketing of shark cartilage 
products.24

Oxygen Therapies

Oxygen therapies comprise a group 
of unproven alternatives promoted 
as cures for cancer and other degen-
erative diseases, such as HIV/AIDS. 

In the case of cancer, it is claimed 
that tumours thrive in oxygen-poor 
environments, that cancerous tissues 
can be reoxygenated by a variety of 
therapeutic means, and that the process 
of oxygenation destroys the aberrant 
cells. The justification for this approach 
appears to stem from the work of Nobel 
laureate physician Otto Warburg, who 
discovered in the 1930s that tumour 
cells use oxygen differently and respire 
more slowly than normal cells.25

These treatments, which typically 
involve introducing additional oxygen 
into the body in liquid or pill form, 
are currently available in the United 
States, Mexico, and Europe. Oxygen 
therapy is administered in other ways 
as well, including intravenously, via 
colonic delivery of hydrogen peroxide, 
and by infusion of ozone-treated 
blood.

There is no scientific evidence to 
support claims that anaerobic con-
ditions cause cancer, that oxygen is 

Oxygen therapies are unproven 
alternatives promoted as a cure for 
cancer and other degenerative diseases.
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absorbed by the digestive system, 
or that oxygen treatments have any 
efficacy in the treatment of disease. 
Serious adverse effects and at least 
five fatalities associated with oxygen 
therapies have been reported.26

Energy Therapies

Energy therapies are premised on 
the existence of energy fields around 
the human body. It is believed that 
these fields can be manipulated to 
treat disease and restore health. Such 
manipulations typically are carried 
out through one of two modalities: 
by healers using techniques such as 
‘therapeutic touch’, which actually 
involves no touch, or by the appli-
cation of electromagnetic energy from 
special devices. Neither the existence 
of such energy fields nor the ability to 
manipulate them for greater health is 
supported by scientific evidence.5

Healers
Therapeutic touch is a technique 
commonly practiced by nurses in the 
United States and other countries; in 
this technique, the healer passes his 
or her hands several inches above a 
patient’s body to sweep away ‘blockages’ 
in the free flow of the patient’s ‘energy’. 
Known also by several other terms, 
such as biofield therapy, healing touch, 
and energy therapy, the technique may 
provide emotional benefit, but it lacks 
biological plausibility as a treatment 
for disease and is unproven. Still, some 
practitioners claim the ability to treat 
cancer in this way.

According to HealingTouch 
International.org, one of numerous 
such organizations, ‘Healing Touch is a 
relaxing, nurturing energy therapy . . . 
that . . . works with your energy field to 
support your natural ability to heal’.

There are many energy healers who 
sell their one-on-one services to cancer 

patients. Healers often market them-
selves as ‘miracle workers’, capable of 
healing cancer and other diseases. Such 
healers also offer long-distance healing, 
esoteric tutoring, energy clearing, and 
the like. An Internet site which posits 
that ‘Cancer-Healer’ therapy is best 
claims: ‘No side effects such as hair 
loss, infections, pain, vomiting, nausea, 
diarrhea, weight loss, mouth-sores and 
loss of appetite. No damage to normal 
cells. Chemotherapy and Radiotherapy 
kill normal cells in addition to cancer 
cells.’27 Energy healing training also is 
available.28

Electrical Devices
The digital age brought computers and 
technology into the realm of ques-
tionable cancer treatments. Many types 
of unproven electronic devices are 
available; all promise to diagnose and 
treat cancer and other diseases with 
the use of electromagnetic fields and 
currents.5 These therapies frequently 
are described in pseudoscientific 
language borrowed from scientific 
biophysical concepts. Bioresonance 
therapy, for example, is based on the 
unsupported premise that cancer cells 
and other diseased tissues emit ‘elec-
tromagnetic oscillations’ that vary from 
those generated by healthy cells. Bio-
resonance devices are said to cancel 
out or otherwise replace these negative 
oscillations with healthy ones, thus 
supporting the body’s own healing 
processes.29

One such machine, the BICOM 
2000, is said to pick up ‘frequency 
patterns’ from the patient’s body. 
According to the manufacturer’s 
website, the device ‘is equipped with 
special electronics which . . . transform 
the modulated frequency patterns 
from the device into “bioresonance 
magnetic frequency patterns”’. These 
patterns are then transmitted into the 
patient’s body as the therapy. Despite 

its claims, a disclaimer on the website 
notes that this therapy ‘has not been 
subject to scientific research and is, 
therefore, not yet approved’.30

Another device in this category, 
known alternately as the Quantum 
Xrroid Interface System, EPFX, or 
SCIO, is said to balance the body’s 
‘bio-energetic forces’. Neither the 
existence of such forces nor an ability 
to manipulate them has been docu-
mented scientifically. The creator 
of this device fled to Hungary after 
being indicted on charges of fraud 
in the United States but still sells his 
machine internationally from abroad. 
In 2008, the FDA banned importation 
of the device, although it is still used 
by US practitioners and is purchased 
by patients in North America.31 The 
American Cancer Society strongly 
cautions cancer patients against using 
such devices for treatment.32

"Unproven approaches 
are dangerous to 

patients. Even when 
the therapy itself does 
not harm, people too 
often choose to shun 

conventional treatment 
entirely and replace it 

with an alternative 
treatment that does 
nothing to diminish 

their disease"
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Emotional Stress and Mind/Body 
Techniques

Many alternative approaches to healing 
are premised on the concept of the 
mind/body connection, and specif-
ically on the theory that patients can 
harness the power of their mind to 
heal their physical ills.4 Many mind/
body techniques, such as meditation 
and biofeedback, have been shown to 
reduce stress and promote relaxation, 
and are effectively and appropriately 
used as complementary therapies 
today. However, some proponents of 
these techniques overpromise, sug-
gesting that emotional stress or other 
emotional issues can cause diseases like 
cancer and that correction of these defi-
ciencies through mind–body therapies 
can effectively treat major illnesses. 
Such claims are unsupported.

Many of these ideas were promoted 
by a former Yale surgeon, a popular 
author who advocated special cancer 
patient support groups in his books. 
The importance of a positive attitude 
was stressed, as was the idea that 
disease could spring from unmet 
emotional needs. This belief anguished 
many cancer patients, who assumed 
responsibility for getting cancer 
because of an imperfect emotional 
status. Among alternative modalities, 
the mind/body approach has been 
especially persistent over time, 
possibly in part because it resonates 
with the American notion of rugged 
individualism.4 A related approach, 
which claims a direct link between 
the emotional and physical self, is 
promoted by Ryke Geerd Hamer in 
his ‘German New Medicine’. This phi-
losophy asserts that ‘every disease 
is caused by a shock experience that 
catches us completely off guard’, and 
that this emotional shock instan-
taneously leads to a physical change 
in the brain, reportedly causing ‘a 

lesion that is clearly visible on a brain 
scan’. The affected area of the brain 
is then said to trigger cancer, tissue 
degeneration, or other problems 
in the organ system it controls, with 
the specific nature of the disease 
‘determined by the exact type of 
conflict shock’.33,34 The treatment 
focuses on resolving the initial ‘psychic 
shock’ and overcoming fear of one’s 
diagnosis, which paves the way for 
the body to heal itself. This modality 
has no biological basis or evidence to 
support its claims, but is widely dis-
seminated, producing some 175,000 
results when searched on Google.

Prayer

Finally, chronic disease patients may 
turn to personal prayer or intercessory 
prayer in hopes of curing cancer and 
other serious illnesses. Although prayer 
is harmless—and very helpful to many 
when used in conjunction with appro-

priate mainstream treatment—some 
patients elect to forgo mainstream care 
in the hope that prayer alone will 
heal them. A 2009 Cochrane review 
found that, although certain indi-
vidual studies suggest some benefit 
from intercessory prayer, there is no 
clear evidence that it has any impact 
on clinical outcome.35 Prayer may be 
useful, but not as an alternative to 
mainstream cancer treatment.

Reflections

Quackery is an ancient problem, 
depicted in art perhaps most famously 
in the 17th century by Jan Steen in 
his painting ‘The Charlatan’ (‘Quack-
salver’—from which we get the term 
‘quackery’). Some quacks are true 
charlatans, while others are believers 
in what they preach. Both, however, 
promote unproven or disproved alter-
native therapies as ‘cures’ for disease. 

Some proponents of mind/body 
techniques suggest that emotional 
stress or other emotional issues can 
cause diseases like cancer and that 
correction of these deficiencies through 
mind–body therapies can effectively 
treat major illnesses.
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Unfortunately, there is no shortage of 
patients willing to embark on these 
questionable and often very expensive 
treatment plans. Desperate patients 
and their loved ones—especially when 
facing serious or untreatable illness—
are inclined to believe in miracles.

Unproven  approaches  a re 
dangerous to patients. Even when the 
therapy itself does not harm, people 
too often choose to shun conven-
tional treatment entirely and replace 
it with an alternative treatment 
that does nothing to diminish their 
disease. Public education can help, 
along with knowledgeable doctors 
who are familiar enough with alter-
native approaches to successfully 
guide patients away from them. With 
science-based treatment options 
achieving ever-greater cure rates, quack 
treatments may eventually lose their 
appeal.
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In this final issue of Medical 

Progress, we feature the know-

how in managing pain of chronic 

ankle injuries and inflammatory 

arthritis, as well as fill in the 

knowledge gap with regard to 

the use of opioid analgesics in 

musculoskeletal pain.

    

   

  True False 

1. In the diagnosis of chronic ankle injuries, the primary care physician can narrow ■	 ■

 down to a few diagnoses by focusing on the anatomical location of the pain 
 and the specific complaint by the patient. 

2. Patients with inflammatory arthritis tend to manifest a generalized increase ■	 ■

 in pain perception and become ‘pain sensitized’.

3. For the management of pain, systemic glucocorticoids are generally recommended ■	 ■

 for patients with inflammatory arthritis in the absence of inflammation. 

4. There is an accepted upper limit of safety for opioid analgesics. ■	 ■

5. Patients who do not have a history of addiction are unlikely to be addicted to ■	 ■

	 opioid analgesics owing to long-term opioid treatment for pain.

How much do you know about pain management?

See page 608 for answers

Pain 
Management
•  Current Concepts in Managing Chronic Ankle Pain

•  Pain Management in Inflammatory Arthritis

•   Rational Use of Opioid Analgesics in Chronic 
Musculoskeletal Pain

Reviews
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Current Concepts in Managing 
Chronic Ankle Pain
Alex J Kline, MD; Dane K Wukich, MD

Most ankle injuries improve quickly, but others become long-term problems. Knowing how 

to accurately and efficiently make the diagnosis and manage such injuries is an important 

part of any primary care or orthopaedic practice.

A
nkle injuries rank among the most 
common musculoskeletal com-
plaints, often sending patients to an 
emergency department or primary care 

physician's office. Although the most common 
ankle injuries are sprains that often improve 
within weeks to months, a subgroup of injuries 
go on to become long-term problems.1 Chronic 
ankle injuries can be vexing for physicians 
in that the potential causes are numerous, 
creating significant difficulty in diagnosis and 
management. However, by focusing on the 
anatomical location of the pain and the specific 
patient complaint, a physician can quickly 

whittle down the list to a few diagnoses.
In this article, we present a concise overview 

for evaluation and management of chronic 
ankle pain. We focus on anatomical consider-
ations, approaches to diagnosis, efficient use 
of imaging studies, and basic treatment algo-
rithms to provide physicians with a better 
armamentarium with which to evaluate and 
treat patients effectively.

Medial and Posteromedial Pain

Posterior Tibial Tendon
Diagnosis: The posterior tibial tendon (PTT) 

Ankle sprains are the most common ankle injuries.
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originates from the posterior aspect 
of the tibia, the fibula, and the inter-
osseous membrane between them. 
Subsequently, the PTT courses postero-
medially around the medial malleolus 
of the ankle to its insertion on the 
navicular tuberosity. The tendon has 
a zone of hypovascularity from 2 to 4 
cm proximal to its navicular insertion, 
which likely contributes to its poor 
healing potential.

The primary function of the 
posterior tibialis muscle is to invert 
the hindfoot during gait; its primary 
antagonist is the peroneus brevis 
muscle. With dysfunction of the PTT, 
the pull of the peroneal tendons is 
largely unopposed. This leads to atten-
uation of the medial-sided structures 
of the foot (eg, spring ligament, 
deltoid, and midfoot ligaments) and, 
eventually, to talar plantar flexion, 
forefoot abduction, calcaneal valgus, 
collapse of the arch, and Achilles 
contracture (planovalgus deformity). 

accomplished by having the patient 
invert the foot against resistance 
from a position of maximal eversion. 
Usually, there is some collapse of the 
foot noted on examination, although 
the degree of collapse is quite variable.

On inspection from behind, 
patients often exhibit the ‘too many 
toes’ sign indicative of forefoot 
abduction relative to the midfoot. 
In addition, the hindfoot often is in 
a position of valgus. When asked to 
perform a single-leg heel rise, patients 
often are unable to do so (or can 
only partially do so, and with pain).2 

When they are able to do so, the heel 
will not invert to the same degree that 
the other side does. A Silfverskiold 
test always should be performed to 
evaluate for gastrocnemius contracture.

Initial imaging studies for the 
workup of PTT dysfunction should 
include weight-bearing radiographs 
of both the foot and ankle. These 
should be examined for the angle 
between the talus and the first meta-
tarsal on both the anteroposterior 
(AP) and lateral views, as well as the 
degree of talar uncovering on the 
AP view. In addition, arthritis in the 
ankle, subtalar, or Chopart joint 
should be assessed. In cases in which 
the diagnosis is in question, magnetic 
resonance imaging (MRI) can be 
valuable in examining the degree of 
tendon degeneration and can rule out 
other pathology.

Dividing PTT pathology into stages 
of progression helps the physician 
determine the optimal treatment 
modality.3 The pathology may be clas-
sified into one of the four following 
stages:
• 1: The patient presents with 
pathology that is limited to the PTT, but 
there is no associated foot deformity.
• 2: Progression to this stage implies 
the development of a flexible, cor-
rectable hindfoot deformity.

Once the heel collapses into valgus, 
the Achilles lies lateral to the midline, 
thereby functioning as an evertor and 
enhancing the deformity.

Patients with early PTT pathology 
typically complain of medial-sided 
ankle pain that is exacerbated by 
activity. Walking up and down stairs 
often is very difficult. In long-standing 
cases, lateral pain also develops 
secondary to subfibular impingement.

The majority of cases occur in 
middle-aged and older persons as 
a result of chronic degeneration, 
although many times a history of 
minor trauma can be elicited. Athletes 
may experience acute traumatic tears 
as the result of an acute twisting injury, 
sometimes in basketball and hockey.

On physical examination, ten-
derness to palpation may be elicited 
along the course of the PTT and 
swelling adjacent to the medial 
malleolus may be noted. Strength 
testing of the posterior tibialis may be 

Two occult fractures are often missed in the emergency setting: the 
lateral process of the talus fracture and the anterior process of the 
calcaneus fracture.
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• 3: The hindfoot deformity has 
become fixed and is not passively cor-
rectable.
• 4: The long-standing hindfoot 
valgus deformity leads to eccentric 
loading of the ankle and symptoms 
secondary to ankle arthritis.

Treatment: A course of non-
operative management typically is 
indicated initially for all stages of 
PTT pathology. For stage 1 pathology, 
immobilization, non-steroidal anti-
inflammatory drugs (NSAIDs), and 
orthoses are reasonable options. For 
stage 2, a hinged ankle brace may be 
added. For stage 3 and 4 lesions, a 
rigid orthosis or Arizona brace may be 
required.

After a 4- to 6-week course of 
immobilization, physical therapy 
should be initiated, including 
ultrasound, iontophoresis, stretching, 
and gradual strengthening. Overall, 
between 60% and 90% of patients 
may be treated effectively with these 
modalities alone. Corticosteroid 
injections generally are not indicated 
because of the risk of rupture or 
further tendon attenuation.

In patients who remain symp-
tomatic  in spi te  of  optimal 
conservative management, surgical 
intervention may be warranted. If 
there is no associated foot deformity, 
stage 1 lesions may be managed with 
debridement and tenosynovectomy of 
the PTT; if any valgus exists, a calcaneal 
osteotomy to protect the repair should 
receive strong consideration.

Surgical intervention for stage 2 
lesions remains controversial. Some 
surgeons advocate transfer of the flexor 
digitorum longus to the navicular as 
an isolated procedure. However, recent 
studies have shown that although 
this procedure may improve pain 
and function, it does not correct the 
underlying foot deformity and often 
does not succeed in the long run. 

Therefore, most orthopaedists now 
perform a concomitant calcaneal 
osteotomy to take tension off the 
transfer and to correct the hindfoot 
valgus.

Depending on the degree of the 
deformity, additional procedures may 
be indicated to correct the abduction 
(lateral column lengthening) or 
forefoot varus (Cotton osteotomies 
of the medial cuneiform or medial 
column fusions). A gastrocnemius 
lengthening also is often necessary for 
deformity correction.

In stage 3, fixed deformities 
have developed that cannot be 
corrected with soft tissue transfers 
and osteotomies alone. Therefore, 
arthrodesis is undertaken to restore 
a plantigrade foot with the ankle 
in normal anatomical alignment. 
A subtalar arthrodesis, double 
arthrodesis, or triple arthrodesis may 
be required, depending on the degree 
of involvement. Most of the fixed 

deformities also require a gastroc-
nemius-lengthening procedure. In 
stage 4 deformities, a deltoid ligament 
reconstruction, ankle replacement or, 
in severe cases, pantalar fusion may be 
necessary.

Flexor Hallucis Longus Tendinitis
Diagnosis: The flexor hallucis longus 
(FHL) originates on the distal two-
thirds of the posterior fibula as well 
as on the interosseous membrane. 
It courses through the fibro-osseous 
tunnel posterior to the medial 
malleolus and inserts at the base of 
the distal phalanx of the great toes. The 
tendon is particularly vulnerable to 
irritation and inflammation within the 
fibro-osseous tunnel.

Injury to the FHL is common in 
ballet dancers, gymnasts, runners, and 
other athletes whose sports activity 
requires extreme plantar flexion of the 
ankle with repetitive push-off. Patients 
usually complain of posteromedial 
ankle pain; they may have a sense of 
triggering or crepitus.

On physical examination, patients 
often have pain and swelling posterior 
to the medial malleolus. In addition, 
pain may be elicited with active flexion 
of the great toe against resistance.4 
Passive extension of the great toe often 
is limited with the foot in neutral; this 
subsequently resolves with the ankle 
placed in maximal plantar flexion 
(Thompson test).

Initial evaluation should include 
plain radiographs, looking specifically 
for the presence of an os trigonum 
(nonunited ossicle at the postero-
lateral talus) or a fracture. MRI can 
be very helpful and may show fluid 
around the tendon or degeneration 
within the tendon.

Treatment: Initial non-operative 
management of FHL tendinitis 
includes rest, immobilization, NSAIDs, 
and physical therapy. Longitudinal 

"Injury to the FHL is 
common in ballet 

dancers, gymnasts, 
runners, and other 

athletes"
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arch supports and hard-soled shoes 
also may help.

Corticosteroid injections may 
be helpful, especially in cases in 
which there is concomitant posterior 
ankle impingement. We often have 
injections done under ultrasono-
graphic guidance because of the 
proximity of the neurovascular bundle 
and to avoid an intratendinous 
injection.

In patients who do not respond 
to a full course of conservative man-
agement, surgical debridement of 
the FHL tendon and release of the 
flexor retinaculum that is causing 
constriction may be required. If an 
os trigonum is present, it often is 
removed at the same time.

Tarsal Tunnel Syndrome
Diagnosis: The tarsal tunnel is the 
fibro-osseous tunnel that originates 
in the posterolateral leg and extends 
posterior to the medial malleolus. The 
roof of the tunnel is the flexor reti-
naculum, its anterior border is the 
medial malleolus, and the lateral border 
is the posterior process of the talus 
and the calcaneus. The tarsal tunnel 
contains the PTT, the flexor digitorum 
longus tendon, the FHL tendon, the 
posterior tibial artery and vein, and 
the tibial nerve. The tibial nerve gives 
rise to three terminal branches: the 
medial and lateral plantar nerves and 
the medial calcaneal nerve. Although 
the branching pattern is variable, 
usually branching occurs within the 
tarsal tunnel.

‘Tarsal tunnel syndrome’ is the 
clinical term for compression of the 
tibial nerve within the tunnel. Causes 
of compression include a history 
of trauma (eg, nonunion of susten-
taculum tali fracture); valgus heel 
positioning; space-occupying lesions, 
including varicosities, lipomas, 
ganglion cysts, nerve sheath tumours, 

and accessory slips of muscle; and 
synovitis. Patients usually complain of 
a sense of burning pain and numbness 
on the plantar aspect of the foot.5 The 
pain may radiate proximally along the 
course of the tibial nerve.

On physical examination, a 
positive Tinel sign (reproduction of 
the symptoms with percussion over 
the tarsal tunnel) may indicate tarsal 
tunnel syndrome. Positioning of the 
ankle in dorsiflexion and eversion 
minimizes the space available in the 
tarsal tunnel and may exacerbate 
symptoms, much as the Phalen test 
does for carpal tunnel syndrome in the 
hand. The posteromedial ankle should 
be inspected for any signs of varicose 
veins or masses. The physician should 
examine the lumbar spine to rule 
out radiculopathy and evaluate the 
patient's overall health status for other 
clinical entities (eg, diabetes mellitus 
and alcoholism) because they may be 

associated with similar symptoms that 
cause generalized neuropathy.

The diagnosis may be confirmed 
with nerve conduction and electro-
myographic studies; the results of the 
sensory nerve conduction velocity test 
are positive in 80% to 90% of cases. 
These studies also may help localize 
the site of compression. Before surgery, 
MRI often helps the physician evaluate 
for potential space-occupying lesions.

Treatment: In cases in which there 
is no identifiable space-occupying 
lesion, conservative measures should 
be undertaken (eg, NSAIDs, physical 
therapy, orthoses, and perhaps brief 
immobilization). Patients with a 
positive Tinel sign and positive elec-
tromyographic results for whom 
non-operative management is unsuc-
cessful may benefit from surgical 
intervention, which may include an 
extensive release of the flexor reti-
naculum, as well as excision of any 
space-occupying lesion.

The best outcomes usually are 
seen in patients with a positive Tinel 
sign and with compression caused 
by space-occupying lesions. Potential 
complicat ions include wound 
infection, dehiscence, haematoma 
formation, complex regional pain 
syndrome, and a lack of pain relief. 
The overall success rate is described 
as 50% to 90%, highlighting the 
importance of judicious patient 
selection.

Posterior Pain

Posterior Ankle Impingement
Diagnosis: The posterior process of 
the talus projects posteriorly from the 
articular surface of the ankle (talar 
dome). It has two distinct projections, 
posteromedial and posterolateral. The 
latter is an accessory ossification centre 
of the talus; in 7% to 14% of the popu-
lation, it may remain unfused as an os 

"Positioning of the 
ankle in dorsiflexion 

and eversion minimizes 
the space available 
in the tarsal tunnel 
and may exacerbate 

symptoms"
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branches) areas but has a somewhat 
avascular zone between 2 and 6 cm 
from its insertion. There are two distinct 
types of Achilles tendinitis: insertional 
and non-insertional.

Non-insertional Achilles tendinitis 
tends to occur 2 to 6 cm proximal to 
the Achilles insertion of the calcaneal 
tuberosity. Most cases are thought to 
result from repetitive microtrauma and 
overuse; the condition is seen most 
often in runners. It is associated with 
increasing age, male sex, and overuse. 
Patients often describe a recent change 
in their type or intensity of activities. 
Symptoms usually are exacerbated 
with activity and relieved by rest.

Non-insertional Achilles tendinitis 
may include peritendinitis—inflam-
mation of the peritenon without frank 
tendinosis, tendinosis with significant 
degeneration of the tendon, or a com-

include excision of a symptomatic os 
trigonum, resection of a prominent 
posterior process of the calcaneus, and 
debridement of a redundant posterior 
capsule. If FHL pathology is present, it 
should be addressed at the same time, 
generally with a medial approach. 
More recently, arthroscopy has become 
a viable option; some studies suggest 
an earlier return to function in patients 
who undergo this procedure.

Achilles Tendinitis
Diagnosis: The most common reason 
for chronic posterior ankle pain is 
Achilles tendon pathology. The Achilles 
tendon is formed from contributions 
of both the gastrocnemius (originating 
from the posterior femoral condyles) 
and soleus muscles. It receives its 
blood supply from proximal (muscular 
branches) and distal (calcaneal 

trigonum and it may be confused as a 
sesamoid bone. Other patients have an 
enlarged posterolateral tubercle that is 
fused, known as a Stieda process.

Posterior ankle impingement is 
not a single clinical entity; it may 
result when any posterior anatomical 
structure impinges and causes pain 
with maximal plantar flexion of 
the ankle.6 Potential anatomical 
causes include an os trigonum (with 
or without fracture), soft tissue 
impingement (synovium or capsule), a 
prominent posterior calcaneal process, 
and intra-articular ankle pathology 
(posterior osteochondral or occult 
fracture). In addition, posterior ankle 
impingement often is associated with 
concomitant FHL tendinitis.

Patients usually present with 
chronic and recurrent posterior ankle 
pain that worsens with forced plantar 
flexion and with push off during 
running. This often is seen in athletes 
who run and jump suddenly, such as 
basketball players, and initially may be 
confused with a routine ankle sprain.

Imaging studies often reveal an 
os trigonum and may show an occult 
fracture. A plantar flexion lateral 
X-ray view is particularly helpful; it 
may show dynamic impingement. 
Computed tomographic (CT) scans 
may be used to rule out occult 
fractures, and MRI can be very helpful 
in looking for posterior oedema, 
bone bruising, and concomitant FHL 
pathology.

Treatment:  Posterior  ankle 
impingement often improves with rest 
and avoidance of aggravating activities. 
NSAIDs and brief immobilization help 
in up to 60% of patients.

When conservative management 
does not alleviate the symptoms, 
surgery is warranted. The goal is to 
prevent the anatomical impingement 
from occurring with maximal plantar 
flexion. Surgical intervention could 

Concomitant ankle pathology 
should be evaluated in patients 
who present with persistent pain 
between episodes of ankle sprains.
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performed through a single incision 
with the use of interference screw tech-
nology. Satisfactory results are seen 
in 90% or more of patients who have 
chronic Achilles tendinitis.

Lateral Pain

Peroneal Tendon Injuries
Diagnosis: Chronic injuries to the 
peroneal tendons are a frequent cause of 
lateral-sided ankle pain. These injuries 
usually are tendon subluxations or lon-
gitudinal tears of the peroneus brevis 
muscle. The peroneus longus originates 
on the head and proximal two-thirds of 
the fibula and courses posterolaterally 
to the peroneus brevis at the level of 
the ankle; it inserts at the base of the 
first metatarsal. The peroneus brevis 
originates on the distal two-thirds of 
the fibula and inserts at the base of 
the fifth metatarsal. At the level of the 
ankle, the tendons course through a 
fibro-osseous tunnel posterior to the 
lateral malleolus, bordered laterally 

bination of the two. Tenderness often 
is elicited by gently squeezing the 
tendon in the affected area, and the 
tendon often has a visible or palpable 
thickening in the area.

Insertional Achilles tendinitis 
occurs directly at the tendon's 
calcaneal insertion. It also may be 
associated with retrocalcaneal bursitis. 
The condition is associated with 
increasing age, female sex, obesity, and 
repetitive microtrauma. Tenderness 
and swelling are isolated to the 
calcaneal insertion of the tendon and 
retrocalcaneal bursa. Patients often 
report that open-backed shoes provide 
some pain relief.

For both types of Achilles ten-
dinitis, plain radiographs should be 
obtained. The presence or absence of 
a Haglund deformity (enlargement 
of the posterior superior calcaneal 
process) should be noted. MRI may be 
very helpful when the diagnosis is in 
question and generally is very sensitive 
for both conditions.

Treatment: Initial management 
of both insertional and non-inser-
tional Achilles tendinitis is aimed at 
decreasing the painful inflammation. 
The treatments include NSAIDs, ice, 
heel lifts, and activity modification. 
In severe cases, 4 to 6 weeks of immo-
bilization in a walking boot can be 
helpful. For insertional Achilles ten-
dinitis, footwear modification or gel 
heel sleeves can help alleviate external 
pressure on the heel. Corticosteroids 
are not recommended because of 
the risk of tendon rupture. Physical 
therapy and heel-cord stretching 
may be very helpful, particularly 
with attention toward eccentric calf 
stretching. More than 50% of patients 
attain relief with these modalities.

Recent studies have looked at 
new therapies for Achilles tendinitis. 
In one study, low-energy shock wave 
therapy was more successful than 

eccentric training for patients with 
Achilles tendinitis. Several studies also 
have looked at the effectiveness of 
platelet-rich plasma (PRP) injections 
for Achilles tendinitis. To date, the 
randomized studies looking at PRP 
injections have shown no increased 
efficacy with PRP compared with 
placebo, although studies are ongoing.

In refractory cases, surgery may 
be performed (for non-insertional 
Achilles tendinitis, tenolysis of the 
paratenon, and debridement of the 
degenerative areas of the tendon). In 
cases in which significant portions of 
the Achilles tendon are excised, aug-
mentation with an FHL tendon graft 
may be warranted.

For insertional Achilles ten-
dinitis, surgery includes debridement 
and repair of the diseased tendon; 
resection of the Haglund deformity, 
if present; excision of the retrocal-
caneal bursa; and, if significant tendon 
degeneration is seen, an FHL transfer. 
The FHL tendon transfer now can be 

Achilles tendon pathology is the 
most common reason for chronic 
posterior ankle pain.
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by the superior peroneal retinaculum, 
which is the chief restraint to peroneal 
subluxation.

The peroneals are the primary 
evertors of the foot. Patients with 
chronic peroneal tendon injuries 
typically report the insidious onset 
of lateral ankle pain that is worsened 
with activity. In the case of tendon 
subluxation, a painful snapping 
behind the lateral malleolus often is 
present.

Physical examination includes 
palpation of the tendons to identify 
both pain and swelling. In the case 
of subluxation, the foot should 
be passively placed into maximal 
inversion. Asking the patient to 
actively evert the foot against 
resistance while the peroneals are 
palpated may produce a snapping. 
Hindfoot alignment should be 
evaluated, because varus deformities 
place increased stress on the peroneals 
and may need to be addressed at the 
time of surgery.

Plain radiographs should be 
obtained to evaluate for occult 
fracture, osteochondral lesions, 
and arthritis that can mimic lateral 
ankle pain. MRI is the gold standard 
for imaging of peroneal tendon 
injuries; increased signal is seen on 
T2-weighted images.

Treatment: Medical management 
of chronic peroneal tendon pathology 
includes immobilization, NSAIDs, 
and footwear modification. A lateral 
heel wedge can unload the peroneal 
tendons and provide symptomatic 
relief in patients with a correctable 
varus deformity.

Refractory cases of peroneal 
tendon pathology may require surgical 
intervention tailored to the specific 
pathology. In the case of tenosy-
novitis, the inflamed tissue simply is 
debrided. Tears of the peroneus brevis 
may be repaired primarily with tubu-

larization of the tendon or, if less than 
one-third of the tendon remains, a 
tenodesis may be performed. In the 
case of chronic tendon subluxation, 
the multiple procedures that have been 
described to address the pathology 
include repair or reconstruction of 
the superior peroneal retinaculum, 
rerouting of the peroneal tendons, and 
bony procedures (eg, bone block and 
deepening of the fibular groove).

Chronic Ankle Sprains
Diagnosis: Inversion injuries to the 
lateral ankle ligaments rank among the 
most common injuries sustained in 
sports activities; in the United States, 
more than 25,000 such injuries occur 
every day.7 Chronic ankle symptoms 
develop in about 20% to 40% of 
patients; higher-grade acute sprains 
portend a worse outcome.7

The fibular collateral ligament 
complex is made up of three distinct 
anatomical structures: the anterior 
talofibular ligament, calcaneofibular 
ligament, and posterior talofibular 
ligament. Patients usually relate a 
history of a previous acute injury 
with subsequent persistent ankle pain 
often localized to the anterolateral 
aspect of the ankle. This pain often 
is accompanied by a sense of insta-
bility, a history of recurrent sprains, 
the inability to participate in sports, 
and difficulty in walking on uneven 
ground.

Chronic ankle instability often is 
broken down into mechanical or func-
tional. Mechanical instability implies 
ankle mobility beyond the normal 
range of motion, including more 
than 10 mm of motion on anterior 
drawer testing (or a 3-mm difference 
compared with the contralateral side) 
or a talar tilt of greater than 9° (or a 
3° difference compared with the con-
tralateral side). Functional instability 
is a subjective sensation of the ankle 

‘giving way’ during activities of daily 
living; it may be accompanied by 
mechanical instability.

Concomitant ankle pathology 
should be evaluated in patients who 
present with persistent pain between 
episodes of ankle sprains, because 
chronic instability in and of itself often 
is painless. Such pathology might 
include peroneal tendon dysfunction, 
syndesmotic injuries, complex regional 
pain syndrome, sinus tarsi syndrome, 
osteochondral lesions of the talus, 
loose bodies, synovitis, and ankle 
arthritis.

The physical examination should 
focus on assessing for mechanical 
ankle stability and looking for asso-
ciated pathology. Mechanical stability 
is tested with the anterior drawer 
test and assessment of talar tilt. 
Comparing with the contralateral side 
is imperative because patients have 
varying degrees of inherent laxity. The 
overall positioning of the hindfoot 
also is important to consider—varus 
malalignment predisposes to recurrent 
inversion injuries.

Standard three-view radiographs 
of the ankle should be obtained to 
rule out bony abnormalities and con-
comitant arthritic changes. Stress 
radiographs, including an anterior 
drawer stress X-ray and a talar tilt 
view, also may be very helpful. MRI is 
warranted to evaluate for associated 
injuries to the peroneal tendons or 
osteochondral lesions in some cases 
and in most patients who will undergo 
surgery.

Treatment: Conservative man-
agement of chronic ankle instability 
includes physical therapy that focuses 
on strengthening, proprioception, 
and peroneal strengthening. Orthotic 
devices include small lateral heel 
wedges and ankle braces that reduce 
talar tilt during exercise. A common 
cause of persistent pain after an acute 
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ankle sprain is inadequate rehabili-
tation; such cases should be managed 
with rest and therapy.

Chronic ankle sprains with 
mechanical instability that do not 
improve with maximal conservative 
management may require surgical 
reconstruction of the lateral ankle 
ligaments. More than 80 procedures 
have been described for the man-
agement of chronic ankle instability. 
These can be divided into anatomical 
reconstructions, in which the injured 
ligament is repaired secondarily with 
or without augmentation, and non-
anatomical reconstructions, in which 
the peroneal tendons, plantaris, or a 
free tendon graft is used to re-create 
the stability of the lateral ligamentous 
structures.

Most patients can be treated effec-
tively with an anatomical repair. 
Patients with severe instability or gen-
eralized ligamentous laxity and those 
with recurrent ankle instability may 
benefit from a non-anatomical repair.

Occult Fractures
Diagnosis: Occult fractures about the 
foot and ankle are common sources 
of persistent pain after a traumatic 
injury. The keys to diagnosis are a high 
index of suspicion and a very careful 
physical examination. Occult fractures 
may occur anywhere about the foot or 
ankle. In cases in which pain is out of 
proportion to the injury or when pain 
lingers beyond what would be expected 
in spite of appropriate immobilization, 
further workup is warranted.

CT scans pick up most clinically 
relevant fractures and provide valuable 
information about fragment size and 
displacement. MRI is very effective at 
picking up occult fractures as well and 
shows significant bony contusions, 
which also are a source of lingering 
pain. Two specific occult fractures bear 
special mention because they often are 

missed in the emergency setting: the 
lateral process of the talus fracture and 
the anterior process of the calcaneus 
fracture.

Anterior process of the calcaneus 
fractures occur with inversion of 
a plantar flexed ankle; they essen-
tially are an avulsion fracture of the 
bifurcate ligament. Maximal ten-
derness is encountered anterior and 
inferior to the anterior talofibular 
ligament, adjacent to the calcaneo-
cuboid joint, unlike with a standard 
sprain, which is maximally tender over 
the ligaments themselves.

Detailed knowledge of the 
anatomy is imperative in making the 
diagnosis. These fractures often are 
not well visualized on standard radio-
graphic views. An oblique X-ray film 
of the foot that projects the anterior 
process away from the talar neck 
allows for the best visualization. In 
cases in which there is any question, 
fine-cut CT scans or MRI scans may be 

used to confirm the diagnosis.
Lateral process of the talus 

fractures, also known as snowboarder 
fractures, occur most frequently with 
a fall or a motor vehicle accident. The 
area of maximal pain is elicited just 
anterior and inferior to the lateral 
malleolus. Most fractures may be seen 
on standard three-view radiographs 
of the ankle, but small fragments may 
not be visualized, especially if the film 
quality is suboptimal.

Treatment:  Management of 
anterior process of the calcaneus 
fractures varies with the fracture size. 
Most fractures can be managed non-
operatively at first, with casting or 
placement of a fracture boot, followed 
by progressive weight bearing after 4 
to 6 weeks. Small fracture fragments 
that remain symptomatic after several 
months may be managed with surgical 
excision. Larger fractures (greater 
than 1 cm with displacement of 
greater than 2 mm) are best managed 
with open reduction and internal 
fixation. For lateral process of the 
talus fractures, small fragments with 
minimal displacement are managed 
non-operatively; larger fragments 
are managed with surgery (surgical 
excision or fixation, depending on the 
size and the degree of comminution).

Anterior Pain

Osteochondral Lesions of the Talus
Diagnosis: The ankle is subjected to 
more weight-bearing force per unit 
area than any other joint. Osteo-
chondral lesions of the talus may result 
in chronic, intra-articular ankle pain. 
Lesions of the medial talar dome are 
responsible for about 60% of talar 
osteochondral lesions, usually are 
larger than lateral lesions, and are 
posttraumatic in about 60% to 80% 
of cases.8 Lateral talar dome osteo-
chondral lesions are slightly less 

"A common cause 
of persistent pain 

after an acute ankle 
sprain is inadequate 
rehabilitation; such 

cases should be 
managed with rest 

and therapy"
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common; they account for about 40% 
of lesions, although essentially all of 
them are posttraumatic.

Persistent ankle pain in the absence 
of obvious prior trauma or lack of 
improvement of an acute injury over 
time should raise suspicion of a 
talar osteochondral lesion. Patients 
often complain of vague pain about 
the ankle. They may complain of 
mechanical symptoms with the 
presence of a loose body within the 
ankle joint.

Plain radiographs should be 
obtained; they often show irregu-
larities of the talar dome and may 
show a loose body. The importance 
of MRI in the evaluation of possible 
osteochondral lesions cannot be over-
stated. MRI highlights the size of the 
lesion, shows the extent of underlying 
bony oedema, and may be used to 
evaluate the surrounding tissue for 
concomitant injuries. In addition, MRI 
may pick up purely cartilaginous or 
non-displaced lesions that might be 
missed with plain radiographs.

T r e a t m e n t :  N o n - s u r g i c a l 
management, which includes immo-
bilization initially in a cast and 
non–weight bearing to allow the 
lesion to heal, generally is more 
effective in acute injuries and in 
younger patients. This treatment can 
be expected to result in a successful 
outcome in about 50% of cases.

The choice of a surgical approach 
to management varies with the size 
and chronicity of the lesion. Surgery at 
first generally consists of arthroscopic 
debridement and microfracture. 
In cases in which there is an intact 
cartilage cap, retrograde drilling may 
be entertained. Other techniques 
include osteochondral autograft, 
osteochondral allografts, autologous 
chondrocyte implantation, and newer 
natural tissue grafts. The specific indi-
cations and details of these procedures 

are beyond the scope of this article.

Ankle Arthritis
Diagnosis: Although the ankle has the 
thinnest and most uniform cartilage 
of any major weight-bearing joint, 
it is subjected to strong forces with 
ambulation. Even so, the incidence of 
symptomatic arthritis in the ankle is 
markedly lower than that in the hip 
or knee.

In most cases, ankle arthritis is 
posttraumatic; it may occur after 
ankle, talus, or pilon fractures (intra-
articular fractures of the distal tibia) or 
severe ligamentous injuries. Of note, 
the radiographic changes of arthritis 
usually are seen within 2 years of the 
injury.

The most common presenting 
symptom is anterior ankle pain. Such 
pain often is described as worsening 
with uphill ambulation and improving 
somewhat with walking down an 
incline. Plain radiographs usually are 
the only imaging modality needed; 
joint-space narrowing, subchondral 
sclerosis, osteophyte formation, and 
subchondral cysts all are seen fre-
quently.9 MRI may be helpful when 
osteochondral lesions or osteonecrosis 
of the talus is suspected.

Treatment: Conservative man-
agement approaches include systemic 
NSAIDs, intra-articular injections 
(both diagnostic and therapeutic), 
footwear modification (eg, solid ankle 
cushion heel or rocker bottom sole), 
and bracing. Some groups advocate 
the use of intra-articular hyaluronic 
acid injections, although to date there 
are no randomized prospective trials 
to support their efficacy. In cases of 
ankle arthritis that are refractory to 
conservative therapies, several surgical 
options may be considered.

Historically, ankle fusion has 
been the gold standard for debili-
tating ankle arthritis. More recently, 

total ankle replacement has seen a 
resurgence in popularity. Good can-
didates for ankle replacement include 
older patients with minimal deformity 
and instability.10 Early to mid-term 
results are encouraging, but long-term 
data with the newer total ankle pros-
theses are still pending.
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Many people with inflammatory arthritis continue to experience high levels of pain even 

when receiving effective treatments. Chronic pain is a complex biological process that 

cannot be easily remedied with a single pill. A multimodal approach is required.

Patients with inflammatory arthritis perceive 
pain as their predominant impairment.

I
nflammatory arthritis (IA) affects up to 
3% of the population and is characterized 
by pain, stiffness, loss of function, and 
impaired quality of life.1 It comprises 

diseases such as rheumatoid arthritis (Figure 
1), psoriatic arthritis, reactive arthritis, and 
spondyloarthropathies, and when treatment is 
successful IA is a satisfying condition to treat. 

There are many examples of the debilitated 
patient with polyarthritis who is revived with a 
pulse of steroid. Instant trust and often a smile 
can follow. Unfortunately, this is not always 
the case, and for doctors and patients it can be 
frustrating when treatment fails to live up to the 
high expectations.

Some extraordinary developments in 
targeted biological therapy for patients with IA 
have occurred over the past decade. Indeed, for 
many patients with IA, when these therapies 
work, they really do work well. However, unfor-
tunately the reality is that biological agents are 
costly, not all patients qualify for a rebate on 
Australia’s Pharmaceutical Benefits Scheme, 
not all patients respond to treatment and those 
that do respond may still have ongoing pain. 
Despite these significant advances in treatment, 
it should come as no surprise that patients with 
IA are reported to perceive pain as their pre-
dominant impairment2 and pain management 
as one of their highest priorities.3

A case study of a woman with persistent 
knee pain is given in the box on page 595.

Causes of Chronic Joint Pain

One of the reasons for the lack of effective pain 
management is the paucity in our knowledge 
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Figure 1. Deforming rheumatoid arthritis.
of what actually causes joint pain. The 
aetiology of pain in patients with IA 
is multifactorial and often difficult to 
assess. In the past decade, we have 
seen extraordinary advances in the 
understanding of pain mechanisms at 
the molecular level. However, there is 
still a long way to go. We know that 
pain receptors are located throughout 
the joint, having been identified in 
the capsule, ligaments, menisci, peri-
osteum, and subchondral bone. 
Therefore, damage at any of these sites 
can manifest as ‘joint pain’.

Simplistically, to guide treatment, 
we often think of pain mechanisms as 
being inflammatory, mechanical, neu-
ropathic, or a combination of these. 
Recent evidence shows, however, that 
there is actually a complex interplay 
between the neural and immune 
systems, and that inflammatory 
cytokines influence both peripheral 
and central pain pathways.4 As a con-
sequence, many patients with IA 
manifest a generalized increase in 
pain perception and, in effect, become 
‘pain sensitized’. Untreated and under-
treated pain also has a negative impact 
on sleep and mood, which are in turn 
associated with greater pain.5 Hence, 
the patient becomes trapped in a self-
perpetuating downward cycle that can 
be difficult to break.

Barriers to Pain Management

There are several barriers to pain man-
agement outlined in the box on page 
597. An awareness of these is the first 
step to improving pain management in 
patients. Regardless of the underlying 
pathological process, the clinical eval-
uation of pain is always a challenge. 
There are many examples of patients 
with similar disease duration and 
severity who manifest very different 
degrees and phenotypes of pain. This 
is most likely explained by the concept 

Case study. A 78-year-old woman complaining of persistent knee pain

case scenario

A 78-year-old woman with a 30-year history of erosive, deforming rheumatoid arthritis (RA) 
presented complaining of persistent pain in her right knee. She was known to have severe 
secondary osteoarthritis (Figure 2) but was not a suitable candidate for joint replacement therapy. 
The pain had been worsening for the past 6 months, was localized to the anteromedial aspect of 
the knee, and was associated with mild swelling. She described the pain as a deep ache that was 
worse with weight bearing and had now begun to limit her activities and disturb her sleep. The pain 
did not feel like her usual arthritis flare pain, she felt systemically well, had only 10 minutes of early 
morning stiffness, and her other joints remained stable. She was taking methotrexate 20 mg weekly, 
folic acid 5 mg weekly, prednisone 5 mg daily, and celecoxib 200 mg daily. On examination, she 
had a body mass index of 31 kg/m2 and walked unaided with an antalgic gait and had widespread 
tenderness to minimal pressure. There was a valgus deformity of the right knee with quadriceps 
wasting, a small effusion, medial joint line tenderness, and marked crepitus.

Commentary: The initial differential diagnoses are quite broad and include osteoarthritis 
progression, RA flare, septic arthritis, crystal arthritis, stress fracture, avascular necrosis (AVN), 

MP 12-12.indd   595 30/11/2012   2:26 PM



596 Medical Progress December 2012

In focus

Figure 2. X-rays of the knees showing severe 
secondary osteoarthritis.

and referred pain from the hip or back. This woman’s history is more 
suggestive of mechanical rather than inflammatory pain; however, with 
mild swelling, an inflammatory component to her symptoms needs to 
be excluded. A key piece of information is that this pain is different 
to the patient’s usual RA flare pain, so RA is unlikely to be the cause. 
Although she feels systemically well, the history of progressive pain 
that is disturbing her sleep is a ‘red flag’ for more serious causes to be 
excluded. AVN, osteomyelitis and stress fracture should all be considered 
when the pain severity seems out of proportion to the clinical findings. 
Examination of the hip and back for irritability and reproduction of the 
knee symptoms can be helpful in identifying the source of the pain. The 
patient is not currently taking any paracetamol, and this should be added 
early to her usual medications. Her widespread tenderness and poor 
sleep also suggest that a component of fibromyalgia may be present. 
Preliminary investigations should include measurement of baseline 
erythrocyte sedimentation rate and C-reactive protein level to assess 
disease activity and a plain anteroposterior and lateral weight-bearing 
X-ray of the knees.

case continued

Investigations in this woman showed the disease activity to be mildly 
elevated but stable with an erythrocyte sedimentation rate of 29 and a 
C-reactive protein level of 6.7. There was no fracture or chondrocalcinosis 
(to suggest calcium pyrophosphate dihydrate disease) seen on the X-ray; 
however, here were severe tricompartmental osteoarthritic changes.

Commentary: The low-grade elevation in inflammatory markers needs 
to be interpreted in the context of the patient’s disease, and input from 
her usual rheumatologist should be sought regarding any changes to 
the patient’s disease-modifying anti-rheumatic drugs or the need for a 
magnetic resonance imaging (MRI). An MRI is useful if there is a high 
suspicion of stress fracture, AVN, osteomyelitis, or ongoing low-grade 
synovitis. A joint aspirate is always useful diagnostically, and therapeutic 
cortisone injections can also be performed at the same time (if there is no 
concern regarding infection).

case continued

The synovial fluid analysis showed a non-inflammatory cell infiltrate with 
1,000 polymorphonuclear leucocytes, no crystals, and was Gram stain 
and culture negative. An MRI showed no active synovitis, stress fracture, 
osteomyelitis, or AVN. There was significant bone marrow oedema 
consistent with her severe osteoarthritis.

Commentary: These results are most consistent with pain occurring 
secondarily to osteoarthritis. Being a single joint, the best treatment 
option would be an intra-articular corticosteroid injection. However, 
this will be of temporary benefit, and without definitive treatment 
(joint replacement) the patient is likely to have ongoing pain. Non-
pharmacological strategies including education, walking aids, heat packs, 
transcutaneous electrical nerve stimulation (TENS), and gentle exercise 
to aid muscle strength, and weight loss will be helpful. Bracing may 

also improve stability of the joint, and input from a physiotherapist and 
occupational therapist should be sought. Glucosamine and fish oil may 
also be considered but are unlikely to make a significant difference.

case continued

She returned 1 month later and stated that her knee pain was moderately 
improved, but she still had widespread pain and was not sleeping. Despite 
the improvement in her knee pain, she was reluctant to exercise, had 
become withdrawn, and was feeling tired all the time. She had been taking 
paracetamol 3 g daily and celecoxib 200 mg daily. There was no evidence 
of inflammation in her knee, but she had marked quadriceps wasting. She 
wanted to know what else she could do for pain relief.

Commentary: In addition to her knee pain, she has symptoms that are 
suggestive of fibromyalgia, and it is likely that her pain threshold has 
been further reduced by her poor sleep and possible coexistent low mood. 
Stronger opioid analgesics are unlikely to improve these symptoms and 
should be avoided. The patient’s beliefs about the cause of her pain and 
her reluctance to exercise should be explored further. A gentle exercise 
and quadriceps-strengthening programme may improve her muscle mass, 
joint stability, falls risk, and possibly sleep. Regular review with the patient 
and referral to a physiotherapist for a modified exercise programme with 
achievable goals may reduce some of the patient’s anxiety regarding 
exercise. Having a plan of what to do if her pain gets worse (eg, use of 
a TENS machine, hot and cold packs or codeine [for knee pain]) would 
also be useful. After ensuring that the patient’s vitamin D level was 
optimized, in addition to exercise, a trial of a low-dose antidepressant 
for her fibromyalgia (off-label use) could also be considered. If her mood 
symptoms were significant and no progress was made, consideration of 
input from a psychologist or psychiatrist may be warranted.
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professionals is therefore likely to offer 
the best overall outcome. Patients with 
IA should have a chronic disease care 
plan to enable them to access a Medicare 
rebate for these additional services.

When considering an overall 
treatment strategy many aspects 
such as the patient’s underlying 
disease, pain characteristics, age, co-
morbidities, social supports, coping 
strategies and health beliefs should 
be taken into account. Factors that 
will affect the likelihood of com-
pliance, such as patient preference, 
cost of medications, the frequency and 
complexity of the regimen, route of 
administration, and tolerability of the 
regimen, should also be considered. A 
combination of both pharmacological 
and non-pharmacological approaches 
usually offers the best opportunity for 
therapeutic success (see the boxes on 
page 598).

that the experience of pain is uniquely 
influenced by factors other than the 
primary pathology, such as psycho-
logical status, past pain experience, 
cultural background, environment, 
and genetics of the individual. In the 
end, pain evaluation often requires the 
clinician to make a clinical judgement 
taking into account all these factors in 
a limited time frame, and without an 
objective test or laboratory measure. 
Important aspects of the pain history 
that should be explored are shown in 
the box on this page.

Approach to Pain Management

It is important to remember that the 
goals of treatment are not only to reduce 
pain, but also to improve function 
and quality of life. A patient-centred 
integrated approach involving the GP, 
rheumatologist and other allied health 

Barriers to effective pain 
management

Patient

• Reluctance to report pain to physicians

• Reluctance to take more ‘pills’

•  Lack of education regarding available 
pain therapies

• Fear of side effects or drug addiction

• Fear of masking the disease

•  Compromised cognitive function 
secondary to certain pain medications

Physician

•  Focused on disease management, not 
pain

•  Inadequate training and knowledge of 
pain management

• Inadequate assessment of pain

• Time constraints of a busy practice

•  Concern about scrutiny from regulatory 
agencies

Health care system

• Low priority of pain management

• Cost of medications

• Limited access to allied health services

• Lack of pain management clinics

Important elements of the pain 
history

• Characteristics of the pain

•  Impact of the pain on the patient (eg, 
physical, psychosocial, role functioning, 
work, etc)

• Prior treatments for the pain

• Physical functioning

• Mood and psychological well-being

• Sleep and energy levels

•  Pre-morbid and co-morbid medical and 
psychiatric conditions

• Comprehensive medication history

• Social support structures

A patient-centred 
integrated 
approach 
involving the GP, 
rheumatologist 
and other 
allied health 
professionals in 
the management 
of inflammatory 
arthritis is likely 
to offer the best 
overall outcome.
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Exercise
Exercise is particularly useful in 
patients who have muscle wasting, are 
overweight, or have fibromyalgia. With 
regular exercise, muscle tone is main-
tained, musculoskeletal structures are 
stabilized, and regenerative processes 
are stimulated. Additional benefits 
include the production of natural 
analgesics (endogenous opioids), 
improved mental health and sleep, 
weight loss, and reduced cardiovascular 
risk. Although concerns about causing 
further damage to joints are often 
voiced, patients should be reassured 
that provided trauma is avoided, 
physical activity within reasonable 
limits will not cause harm. For painful 
joints, non–weight-bearing activities 
such as hydrotherapy and cycling are 
useful starting points and a physio-
therapist should be involved when 
possible.

Counselling/Cognitive Behavioural 
Therapy
Chronic pain is often associated with 
psychological disorders such as anxiety 
and depression. These patients should 
be identified, treated, and referred for 
further evaluation when necessary. 
For many patients, counselling and 
regular review by their GP may be all 
that is required. However, if this fails, 
cognitive behavioural therapy (CBT) 
can be a useful adjunctive management 
tool. CBT can be broadly defined as 
interventions that change behaviour, 
thoughts or feelings to help patients 
experience less distress and enjoy more 
satisfying and productive daily lives. 
Patients learn to identify and change 
dysfunctional beliefs and attitudes that 
adversely affect their ability to cope 
with pain. Interestingly, CBT and stress 
management training have been shown 
to decrease inflammation as well as 
pain, which may also help with control 
of the underlying disease.

Treatment of patients with a 
suspected inflammatory cause of 
pain

An inflammatory cause of pain is 
suspected in patients who present 
with early morning stiffness, increased 
inflammatory markers, and joint swelling.

•  Send the patient for rheumatologist 
review

•  Trial the use of paracetamol and/or an 
NSAID

•  If this is unsuccessful, trial a different 
NSAID

•  Try a short trial (7 to 10 days) of low-
dose prednisone

•  Consider using an alternative disease-
modifying agent

NSAID = non-steroidal anti-inflammatory drug.

Treatment of patients with 
residual non-inflammatory pain: a 
multimodal approach

non-pharmacological agents

• Patient education

• Fish oil ≥ 2.7 g/day

• Glucosamine

• Vitamin D3 if levels < 80 nmol/L

• Massage/acupuncture

• Exercise programme/hydrotherapy

• Orthoses/splints

•  Transcutaneous electrical nerve 
stimulation (TENS) machine

•  Psychological support cognitive 
behavioural therapy

• Relaxation

Pharmacological agents

Mild pain 
• Paracetamol 2 to 4 g/day*

• Topical or oral NSAID**

Moderate pain 
• Consider adding codeine or tramadol

Severe pain 
•  Consider adding transdermal 

buprenorphine, oxycodone, transdermal 
fentanyl, or morphine

Adjuvant agents

• Topical capsaicin 0.025%

•  If component of fibromyalgia present, 
consider use of amitriptyline†, 
duloxetine†, gabapentin†, or 
pregabalin† (off-label uses)

•  If neuropathic pain present, consider 
use of amitriptyline† (off-label use), 
gabapentin†, or pregabalin†

•  If depression or anxiety is significant, 
suggest psychiatric review regarding 
optimal agent

* Reduce dose in elderly, caution in patients with 
liver disease.

** Caution in patients with cardiovascular, renal, or 
gastrointestinal disease.

† Watch for interaction with tramadol.

Non-pharmacological Strategies

Education
Patient education is an essential part 
of the pain management programme 
and gives patients a sense of control 
over their situation. All educational 
activities should be sensitive to 
culture, ethnicity, and the values and 
beliefs of individual patients and their 
families. Validating the patient’s pain, 
setting realistic goals (eg, reducing 
rather than completely removing 
pain), addressing the patient’s fears 
and misconceptions, and having an 
action plan for ‘bad days’ can reduce 
anxiety levels and the frequency of 
subsequent medical reviews. Written 
information to explain the diagnosis, 
cause(s) of pain and reinforce the 
management strategy is also very 
helpful. Patient information sheets 
are available on the Australian Rheu-
matology Association website and are 
a useful patient resource.6
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Other
Other non-pharmacological inter-
ventions frequently used by patients 
include joint assistive devices, hot and 
cold therapy, ultrasound, relaxation, 
meditation, hypnosis, acupuncture, 
massage, and transcutaneous electrical 
nerve stimulation (TENS). Although 
these interventions still require formal 
evaluation in high-quality trials, they 
appear to have favourable risk–benefit 
profiles. Smoking is associated with 
erosive joint disease and a decrease 
in response to disease-modifying 
anti-rheumatic drugs, so facilitating 
smoking cessation will aid control of 
the disease and resultant articular pain.

Pharmacological Strategies

The first question to address when 
treating the patient with IA is whether 
there is an inflammatory component 
to the pain. For the patient with a 
clear flare of disease with tender 
swollen joints, early morning stiffness 

Table. Analgesic options and side effect profiles

Agent starting doses Limitations

Simple analgesics

Paracetamol 2 to 4 g/day Generally safe, but care should be taken 
in patients with liver or renal disease; 
watch total dosage with combination pills

Glucosamine 1,500 mg/day High cost; data regarding efficacy are 
limited, care should be taken in patients 
with bleeding disorders or in those taking 
blood-thinning medications

Fish oil 2.7 g/day or more Bad taste; high cost; data regarding 
efficacy are limited

Weak opioids

Codeine 30 to 60 mg/day Causes nausea and constipation

Tramadol 50 to 100 mg/day Causes dizziness, nausea, and 
constipation; care should be taken when 
co-prescribed with selective serotonin 
reuptake inhibitors

Strong opioids

Oxycodone 2.5 to 5 mg
Cause dizziness, headaches, nausea, 
constipation, respiratory depression, 
and somnolence; have the potential for 
tolerance and addiction

Buprenorphine 5 mg patch weekly

Morphine 10 mg/day

Fentanyl patch 12.5 μg/hour every 3 days

Adjuvants

Capsaicin 0.025%, 
topical*

Apply four times a day Causes local burning and skin irritation

Amitriptyline*§ 10 to 25 mg/day Causes dizziness, somnolence, dry mouth, 
and constipation

Fluoxetine*§ 20 mg/day Causes nausea, somnolence, dry mouth, 
and sexual dysfunction

Duloxetine† 30 to 60 mg/day Causes dizziness, somnolence, and dry 
mouth

Gabapentin‡ 300 to 900 mg/day High cost; causes dizziness, somnolence, 
swelling, and ataxia

Pregabalin‡ 150 mg/day High cost; causes dizziness, somnolence, 
swelling, and ataxia

* Off-label use.
† Off-label use unless used for the treatment of patients with diabetic neuropathic pain.
‡ Off-label use unless used for the treatment of patients with neuropathic pain.
§ Not listed on Australia’s Pharmaceutical Benefits Scheme for pain management.

"In the setting of 
long-standing 

inflammatory disease, 
the presence of 

active inflammation 
can be more difficult 

to assess"
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and raised inflammatory markers 
(erythrocyte sedimentation rate and 
C-reactive protein level), short-term 
courses of oral corticosteroids or non-
steroidal anti-inflammatory drugs 
(NSAIDs) can be useful. Similarly, 
intra-articular corticosteroids can be 
used by experienced clinicians to treat 
individual joints of patients with IA.

In the setting of long-standing 
inflammatory disease, the presence 
of active inflammation can be more 
difficult to assess. Established articular 
changes with associated structural 
deformity make the assessment of 
synovitis more difficult. Doppler 
ultrasound has recently also shown 
that the erythrocyte sedimentation rate 
and C-reactive protein level may not 
be sensitive enough to detect persistent 
low-grade disease activity. After con-
sideration of a patient’s co-morbidities 
and discussion with their treating rheu-
matologist, sometimes a short course 
of a corticosteroid (7 to 10 days) can 
help to rule out ongoing active inflam-
mation as a contributor to the patient’s 
pain. It is emphasized, however, 
that systemic glucocorticoids are not 
generally recommended for the routine 
management of pain in patients with IA 
(in the absence of signs and symptoms 
of inflammation). The choice, dose, 
and duration of immunosuppressive 
therapy needs to be individualized to 
the patient and should be discussed 
with their treating rheumatologist.

Available in a standard or concen-
trated preparation, fish oil possesses 
anti-inflammatory properties and 
may be a useful adjunctive therapy in 
patients with persistent inflammation. 
However, to achieve this, current 
evidence suggests that fish oil needs 
to be taken in high doses (≥ 2.7 g of 
omega-3 [eicosapentaenoic acid plus 
docosahexaenoic acid] daily), which are 
often not well tolerated. Doses of more 
than 7 g of omega-3 fats per day may 

increase a patient’s risk of bleeding.
After the inflammatory component 

of IA has been minimized, treatment 
goals shift to being similar to those 
for patients with secondary osteoar-
thritis. In the patient with persistent 
pain despite having well-controlled IA, 
a general stepwise approach is used. 
A summary of the agents and their 
common side effects to be considered 
is shown in the Table. In general, use 
of more than one drug with the same 
mode of action is likely to increase the 
risk of adverse effects and should be 
avoided. Severe vitamin D deficiency 
is also known to cause arthralgias 
and myalgias, and deficiency should 
be treated as a reversible cause of 
pain (aiming for vitamin D levels of 
more than 80 nmol/L). It should be 
noted that not all patients with pain 
are responsive to pharmacological 
treatments; once a treatment has been 
initiated, it is important to monitor its 
efficacy to justify continuation of that 
treatment.

Mild Pain
Depending on the individual, 
paracetamol, NSAIDs or a combination 
of both should be considered before 
using more potent analgesics. The daily 
dose of paracetamol should not exceed 
4 g if there is a history of liver disease or 
the patient is elderly. Several selective and 
non-selective NSAIDs are available, and 
switching agents should be considered if 
insufficient analgesia is achieved after a 
few weeks. This is because the failure of 
one NSAID does not predict failure of 
all NSAIDs. The combination of these 
agents with methotrexate is generally 
considered to be safe.

It is well known that the use of 
selective and non-selective NSAIDs 
are associated with an increased risk 
of cardiovascular events in the general 
population. Naproxen appears to have 
the least potential to increase the risk of 

cardiovascular disease, although there 
are limited data available that evaluate 
the magnitude of this risk in patients 
with IA. As a guide, in patients with 
IA and pre-existing gastrointestinal, 
hypertension, cardiovascular or renal 
disease, paracetamol should be used 
as first-line treatment. If required, 
NSAIDs including cyclooxygenase-2 
inhibitors should be used with caution 
at the lowest effective dose and for the 
shortest time, monitoring for adverse 
events carefully. If NSAIDs are needed 
in patients with high gastrointestinal 
risk, the use of selective cyclooxy-
genase-2 inhibitors is preferential and 
the concurrent prescription of a proton 
pump inhibitor is also recommended.

Moderate Pain
If paracetamol and NSAIDs provide 
inadequate relief, a weak opioid 
such as codeine or tramadol may be 
added. They combine favourably with 
paracetamol; however, use is limited 
by side effects such as dizziness, 
nausea and constipation. It should 
be remembered that 5% to 10% of 
the population are slow metabolizers, 
and are unable to synthesize enough 
morphine from codeine or convert 

Key points for GPs

•  Pain management is a high priority for 
patients with inflammatory arthritis.

•  A multimodal approach should be 
tailored to an individual patient’s needs.

•  All patients with inflammatory arthritis 
and chronic pain should have an action 
plan for ‘bad days’.

•  Systemic glucocorticoids are not 
recommended for the management of 
pain in the absence of inflammation.

•  Patients should be reviewed regularly 
and ineffective therapies discontinued if 
therapeutic goals are not achieved.
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tramadol to its active metabolite to 
produce an analgesic effect. Care 
should be taken to avoid the con-
comitant use of selective serotonin 
reuptake inhibitors and tramadol.

Severe Pain
The role of long-term opioid therapy 
for patients with persistent non-
malignant pain continues to be 
controversial. However, it is reasonable 
to consider the use of these drugs in 
patients in whom the above combined 
treatment strategies are contraindicated 
or have failed and there is pain-related 
impairment of function and quality 
of life. An example would be a patient 
with refractory pain who requires, but 
is not a candidate for, joint replacement 
surgery. Stronger agents to consider 
include transdermal buprenorphine, 
oxycodone and, occasionally, trans-

© 2011 Medicine Today Pty Ltd. Initially published 

in Medicine Today December 2011;12(12):51–59. 
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dermal fentanyl or morphine. Concerns 
regarding tolerance, addiction and 
the commonly reported side effects 
of constipation, nausea and som-
nolence limit the use of opioids. If 
used, a laxative should be co-pre-
scribed, although a newer preparation 
combining oxycodone plus naloxone 
is now available and has been designed 
to reduce opioid-induced constipation.

Safe and effective prescribing of 
opioids on a long-term basis requires 
skills in both opioid pharmacotherapy 
and risk assessment and management. 
Patients receiving these agents 
should be regularly reassessed for the 
attainment of therapeutic goals, adverse 
effects, and responsible medication use. 
A contract with the patient regarding 
a definitive trial period should be 
discussed and a gradual withdrawal 
plan instigated if the aspired benefits 
have not been achieved.

Adjuvant Agents
Adjuvant agents are not recommended 
as analgesic options in isolation but 
can be considered at any time as part 
of a comprehensive pain management 
strategy. Despite a lack of data in patients 
with IA, if there is a significant element 
of either fibromyalgia or neuropathy 
(where there is good efficacy data), it 
is reasonable to trial an antidepressant 
(off-label use), such as amitriptyline or 
duloxetine or one of the newer, more 
costly neuromodulating agents, such 
as gabapentin or pregabalin (Table). 
A low dose should be initiated and 
slowly increased according to efficacy 
and adverse effects, knowing that 
therapeutic benefits are often slow to 
develop. For patients with troublesome 
joints, topical capsaicin may be tried, 
although about 30% of patients are 
unable to tolerate the local burning 
sensation. There is no evidence to 
support the use of muscle relaxants as 
analgesics in patients with IA.

Conclusion

Pain management is a high priority 
for patients with IA and even small 
decreases in the severity of pain can pos-
itively influence a patient’s well-being 
(see the key points in the box on page 
600). Currently, there are no guidelines 
because of a lack of published studies 
in this patient population. For patients 
with persistent joint pain, a multidisci-
plinary approach combining education, 
non-pharmacological and pharmaco-
logical interventions should be tailored 
to the individual’s risk–benefit profile.

Declaration of Interest
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Rational Use of Opioid 
Analgesics in Chronic 
Musculoskeletal Pain
Jennifer P Schneider, MD, PhD

Opioid analgesics are used routinely in managing acute musculoskeletal pain. However, 

physicians often hesitate to use them for chronic pain, such as that seen in rheumatoid 

arthritis, osteoarthritis, osteoporosis, and low back pain. 

Physicians tend to underuse opioid 
analgesics for chronic musculoskeletal 
pain because of lack of knowledge about 
them and about addiction.

T
hroughout history, various forms of 
morphine have been the most effective 
medications in relieving pain. Opioid 
analgesics—the natural, semisynthetic, 

and synthetic derivatives of morphine—are 
used routinely in the management of acute 
musculoskeletal pain. However, myths and mis-
understandings about these drugs often prevent 

primary care physicians from prescribing them 
for chronic pain, such as that seen in common 
musculoskeletal conditions (eg, rheumatoid 
arthritis, osteoarthritis, osteoporosis, and low 
back pain). Although pain is one of the most 
common symptoms that bring patients to the 
physician’s office, those with chronic musculo-
skeletal or other non-cancer pain all too often 
are undertreated.

In many cases, the use of opioid analgesics 
for patients with chronic musculoskeletal pain 
is a legitimate treatment approach, and it is 
gaining acceptance in the medical community. 
Although some reports question the efficacy 
of long-term use of opioid analgesics in 
improving function,1 several randomized con-
trolled trials of these agents showed at least 
a 30% reduction in pain.2 Although these 
medications are effective, physicians tend to 
underuse them because they lack knowledge 
about them and about addiction. They also fear 
regulatory scrutiny.

In this article, I review the properties 
and adverse effects of opioid analgesics and 
describe the differences between physical 
dependency and addiction. I discuss how 
to assess patients who have chronic pain, 
determine the safety and appropriateness of 
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clinical significance. Most often, a 
request for an increased dose reflects 
increased physical activity, a worsening 
physical problem, or deterioration in 
the patient’s psychological status (eg, 
depression).

An often unappreciated adverse 
effect of long-term opioid analgesic 
use is lowered sex hormone levels 
in men. In those who are taking sig-
nificant doses of opioid analgesics 
long-term, subnormal testosterone 
levels are the rule rather than the 
exception.8

Plan on checking total and free 
testosterone levels in all men who 
are taking moderate to high doses of 
opioid analgesics. Many will need tes-
tosterone replacement, preferably with 
patches or transdermal preparations. It 
is wise to also monitor their prostate-
specific antigen levels.

I recommend checking testosterone 
levels even in asymptomatic patients. 
Untreated hypotestosteronism can 

treating them with these agents, and 
monitor them on a regular basis.

Effects and Adverse Effects

Opioid analgesics exert their effects 
by binding to μ, κ, and δ receptors 
in the central nervous system (brain 
and spinal cord), the gastrointestinal 
(GI) tract and, to a lesser extent, the 
peripheral tissues. They counteract pain 
signals ascending to the brain. Pain 
relief is their desired effect, but they 
also have adverse effects (eg, nausea, 
sedation, and constipation).

Starting the patient at a low dose 
and progressively titrating upward 
for pain relief minimizes the adverse 
effects while permitting development 
of tolerance (the need for an increased 
dose to achieve the same adverse effect 
or a diminished effect with the same 
dose) to the nauseating and sedating 
effects. Tolerance to nausea and 
sedation (and its extreme, respiratory 
depression) is desirable, but there is 
no tolerance to the constipating effect 
of opioid analgesics. Therefore, it is 
important for the patient to maintain 
a bowel regimen (stool softener, bowel 
stimulant, fluids, and activity) for as 
long as an opioid analgesic is being 
taken.

Tolerance to the pain-relieving 
effects of opioid analgesics is 
uncommon. Once titrated to an 
effective pain-relieving dose, most 
patients continue taking the same 
or a similar dose for long periods.3–5 

Pain specialist Russell Portenoy, MD,6 
wrote, ‘Contrary to conventional 
thinking, the development of analgesic 
tolerance appears to be a rare cause of 
failure of long-term opioid therapy.’

Although there is some evidence 
to indicate that long-term exposure 
to high doses of opioid analgesics 
results in hyperalgesia (increased 
pain sensitivity),7 this is rarely of 

lead to osteoporosis in men, as well as 
decreased muscle strength.

Some patients taking morphine 
experience itching. Morphine is more 
likely than other opioid analgesics to 
cause histamine release and pruritus. If 
antihistamines do not provide enough 
relief, switching to another opioid 
analgesic may be the answer.

There is no accepted upper limit of 
safety for opioid analgesics. Because 
of genetic differences and varying 
pathology, there are enormous dif-
ferences in patients in the amount 
of opioid analgesics they need for 
adequate pain relief. Historically, some 
patients with cancer have required 
grams of morphine. For many patients, 
however, 5 mg of hydrocodone 
(in acetaminophen/hydrocodone) 
provides adequate pain relief.

As long as the dose is started low 
and increased gradually, large doses 
may be taken and are limited only by 
adverse effects. Unlike acetaminophen, 
aspirin, and many other drugs, opioid 
analgesics do not have any specific 
organ toxicity. Thus, the right dose is 
the one that provides adequate pain 
relief without unacceptable adverse 
effects.

Typically, it takes 3 to 7 days for the 
body to overcome sedation produced 
by opioid analgesics. Thus, it is wise 
for patients to avoid driving when they 
begin to take these drugs and when 
they increase the dose. Once patients 
are taking a stable dose and feel alert, 
generally it is safe to drive because 
they have adequate psychomotor 
functioning.9–11 Of course, it is wise to 
avoid using alcohol and benzodiaz-
epines before driving because they are 
likely to increase any sedative effects of 
opioid analgesics.

Opioid analgesics are significantly 
safer than NSAIDs; they are not asso-
ciated with upper GI bleeding or 
renal toxicity. This may be particularly 

"Unlike acetaminophen, 
aspirin, and many other 
drugs, opioid analgesics 
do not have any specific 

organ toxicity"
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important in older patients who are 
at risk for the GI and renal toxicity of 
NSAIDs.

Physical Dependency Versus 
Addiction

Many physicians and laypersons believe 
that anyone who is taking opioid anal-
gesics long-term becomes addicted. 
This misunderstanding results from 
confusion with the concepts of physical 
dependency and addiction.

Physical Dependency
This is a form of physiological adap-
tation to the continuous presence of 
certain drugs in the body. Abrupt dis-
continuation of the drug after the body 
has become accustomed to it results 
in a predictable withdrawal syndrome. 
For opioid analgesics, this may include 
anxiety, irritability, goose bumps, 
salivation, lacrimation, rhinorrhoea, 
diaphoresis, nausea and vomiting, 
abdominal cramps, and insomnia.

Withdrawal from morphine begins 
at 6 to 12 hours after last use and 
peaks at 1 to 3 days. The symptoms 
associated with longer-acting opioids, 
such as methadone, have a slower 
onset and are less severe than those 
with shorter-acting drugs, such as 
morphine and hydromorphone. 
Withdrawal symptoms may be avoided 
by tapering the drug over days.

Patients who take opioid anal-
gesics for more than a few days should 
be considered physically dependent. 
The patient should be cautioned to 
avoid stopping the opioid suddenly 
because withdrawal symptoms may 
appear. Even if pain stops totally, the 
medication should be tapered. Opioid 
withdrawal is not dangerous but it can 
be very uncomfortable.

A patient’s physical dependence on 
an opioid analgesic is a physiological 
state in which abrupt cessation of it or 

administration of an opioid antagonist 
results in a withdrawal syndrome, 
according to the American Society of 
Addiction Medicine.12 It is expected 
in all persons in the presence of con-
tinuous use of opioids for therapeutic 
or non-therapeutic purposes and does 
not, in and of itself, imply addiction.

Corticosteroids are another 
class of drugs that produce physical 
dependency. The corollary, known 
by all physicians, is that when corti-
costeroids are stopped after ongoing 
use, they should be tapered rather than 
stopped abruptly. The same is true of 
opioid analgesics.

Addiction
This is a psychological and behavioural 
disorder characterized by the presence 
of all three of the following:
• Loss of control (compulsive use).
• Continuation despite experiencing 
adverse consequences.
• Obsession or preoccupation with 
obtaining and using the drug or other 
substance.13

As an addiction advances, the 
person’s life becomes progressively 
more constricted. The addiction 
becomes the addict’s top priority, 
and relationships with family and 
friends suffer. The addict’s mental 
interior becomes filled with preoccu-
pation about the drug. Other activities 
are given up. Life revolves around 
obtaining and using the drug. This 
constriction distinguishes use of a drug 
by an addict from its appropriate use 
by a patient who has chronic pain.

In the medical setting, a patient 
who is addicted to drugs will show 
some of the following signs:
• Unreliable drug-taking behaviour. 
The patient does not take the medi-
cation as prescribed and makes 
changes without consulting the 
physician. He or she takes the drug on 
a different schedule; may combine it 

with other, non-prescribed drugs; and, 
despite admonitions to discuss any 
changes with the physician in advance, 
repeatedly reports changes after the 
fact. The patient ‘borrows’ prescribed 
opioid medications from friends and 
family or gives their medications to 
others.
• Loss of control over drug use. The 
patient repeatedly uses up the drug 
before the time for the next refill. If 
asked to bring in partly used med-
ication containers for a pill count, 
instead the patient makes excuses.
• Drug-seeking behaviour. In the 
context of chronic pain, this does 
not refer to simply wanting the drug. 
Rather, the patient frequently requests 
early refills by offering a host of 
creative reasons (eg, the medication 
was stolen, was left on the bus, fell 
down the sink, or was eaten by the 
dog). The patient obtains prescriptions 
from various doctors and has them 
filled at multiple pharmacies. He may 
visit several emergency departments to 
obtain opioid drugs rather than consult 
his physician.
• Abuse of drugs other than the 
prescription drugs. The patient may 
be using marijuana, cocaine and other 
illegal drugs, or may be using alcohol 
or sedative/hypnotic drugs excessively.
• Contact with the street drug 
culture. The patient sells his pre-
scription drug or buys and uses street 
drugs.

Clinicians who are uncom-
f o r t a b l e  p r e s c r i b i n g  o p i o i d 
analgesics probably have patients 
who keep requesting more medi-
cation and seem preoccupied with 
the quantity being prescribed. These 
patients often are stigmatized with 
the label of ‘drug seeker’. The real 
problem may be that the pain man-
agement is inadequate. Once a 
sufficient dose of opioid analgesic is 
prescribed, this phenomenon—termed 
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‘pseudoaddiction’—vanishes.
Does prescribing opioid analgesics 

for pain lead to addiction? The fear 
that prescribing them for chronic pain 
will engender iatrogenic addiction 
is not supported by experience. 
Addiction to opioid analgesics in 
patients who do not have a history of 
addiction rarely results from long-term 
opioid treatment for pain.3,14

Several screening tests now 
available to help determine a patient’s 
risk of abusing opioids include the 
Opioid Risk Tool (ORT)15 and the 
Screener and Opioid Assessment for 
Pain Patients (SOAPP),16 which has 
14- and 24-item versions. These tools 
should be used to gain a sense of 
which patients may need additional 
structure as part of their treatment 
plan rather than to exclude specific 
patients from consideration for 
chronic opioid treatment.

Even patients who have a previous 
history of addiction need not auto-
matically be excluded from opioid 
analgesic treatment for chronic pain. 
Experience has demonstrated that 
known addicts may benefit from the 
carefully supervised, judicious use of 
opioid analgesics for pain resulting 
from cancer, surgery, or recurrent 
painful illnesses.17 When contem-
plating prescribing opioid analgesics 
for a patient with an addiction history, 
however, primary care physicians 
are advised to consult with a pain or 
addiction medicine specialist.

For such patients, careful super-
vision is the key. This includes a 
contract outlining the physician’s 
expectations of the patient, provisions 
made for random urine screens, 
and increased attendance at 12-step 
self-help meetings.18,19

Recovering alcoholics are less likely 
to relapse than are patients who once 
were addicted to opioid analgesics.20 
Prescribing them for the latter group 

should be considered only as a last 
resort—when every other approach has 
failed and with the participation of an 
addiction medicine specialist. Patients 
who are current drug addicts cannot 
be trusted to manage their opioid pain 
medications reliably. Therefore, these 
patients are not candidates for opioid 
therapy unless they are in a supervised 
setting with someone else dispensing 
the medication.

A Comprehensive Treatment 
Plan

Opioid analgesics are not first-line 
therapy for chronic pain and are not 
recommended as the only treatment. 
They should be used as part of a 
comprehensive treatment plan that 
involves other medications and other 
modalities. Other medications to 
consider may include the following:
• Non-opioid analgesics (eg, acet-
aminophen).
• Aspirin and other anti-inflam-
matory drugs.
• Muscle relaxants.
• Antidepressants (because patients 
with chronic pain often are depressed). 
(Low-dose tricyclic agents may have 
some utility in managing some chronic 
pain conditions, such as fibromyalgia 
syndrome and neuropathic pain.) 
The dual selective serotonin-norephi-
nephrine reuptake inhibitors (SSNRIs) 
duloxetine and milnacipran also 
alleviate neuropathic pain; both are 
now FDA-approved for fibromyalgia 
syndrome.
• Anticonvulsants for neuropathic 
pain, including gabapentin, pregabalin, 
and divalproex sodium.
• Topical preparations (eg, a lidocaine 
patch).
• Drugs that are used to counteract 
residual opioid sedation, including 
modafinil and methylphenidate. 
• Sleeping pills (because patients 

who have chronic pain often have 
insomnia).

Optimal management of chronic 
pain involves a team effort. In addition 
to the primary care physician, possible 
team members include a rheu-
matologist, orthopaedic surgeon, 
physiatrist, physical therapist, anaes-
thesiologist, pain specialist (who 
can perform invasive procedures, 
such as epidural corticosteroid 
injections or nerve ablation, or insert 
a spinal cord stimulator or intra-
thecal pump), biofeedback specialist, 
hypnotist, acupuncturist, neurologist, 
neurosurgeon, addictionist, and psy-
chologist. Psychotherapy, especially 
that involving cognitive-behavioural 
and spiritual therapies, may help some 
patients by teaching them how to be 
more accepting of their condition.

Assessing Patient for Opioid Use

Before a patient starts taking opioid 
analgesics for chronic pain, a com-
prehensive assessment is indicated. 
The first step is to assess the goal of 
treatment—is it to make a diagnosis of 
pain and eliminate it by removing the 
source or to allow the patient to live 
more comfortably with the pain?

Next, has the patient had a 
workup to determine the cause of 
the pain and the treatment options? 
For example, a patient with severe 
hip pain resulting from osteoarthritis 
might be best served by undergoing a 
hip replacement, which might result 
in no pain and improved function. 
Of course, this requires obtaining 
an adequate history of the pain 
problem, its onset and cause, and 
what treatments and medications have 
been used. If the pain problem is not 
new, obtaining old records from other 
treating physicians (including imaging 
studies, procedures, and consultations) 
is important.
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A detailed description of the 
pain may help direct treatment. For 
example, neuropathic pain—pain 
related to direct nerve damage or 
injury—may benefit from treatment 
with anticonvulsants or the SSNRI 
antidepressants duloxetine and 
milnacipran that alleviate both 
depression and some types of neu-
ropathic pain. Examples of this type 
of pain are peripheral neuropathy, 
postherpetic neuralgia, and reflex sym-
pathetic dystrophy (now called chronic 
regional pain syndrome).

Note that musculoskeletal pain, 
such as low back pain, often has a 
neuropathic component (eg, sciatica). 
Therefore, a trial of an anticonvulsant 
or an SSNRI (eg, venlafaxine or 
duloxetine) may be worthwhile.

Taking an addiction history is 

essential to determine the appropri-
ateness of considering opioid therapy. 
This history should include questions 
about the patient’s present and past 
use of alcohol, cigarettes, or illegal 
drugs, as well as any family history of 
addiction problems. Administration of 
the ORT or SOAPP also is helpful. Old 
medical records should be examined 
for indications of previous problems 
with prescribed opioid analgesics. A 
physical examination in which par-
ticular attention is paid to the painful 
areas is needed to obtain additional 
information about the pain problem.

If the patient has not seen a phys-
iatrist or an anaesthesiologist who 
specializes in pain management, 
such a consultation may be extremely 
helpful. Both specialists can evaluate 
the role of local injections, physical 

therapy, transcutaneous electric nerve 
stimulation units, and other physical 
modalities in relieving pain. The 
physiatrist may recommend assistive 
devices, such as wheelchairs and 
braces. The anaesthesiologist might 
consider placement of a spinal cord 
stimulator for some types of pain. If 
the patient has an addiction history 
or there are emotional or psycho-
logical issues, consultation with an 
addictionist or psychiatrist can be very 
informative.

Prescribing Opioids

If the decision to prescribe an opioid 
analgesic is made, an understanding 
of the role of sustained-release versus 
short-acting opioids is helpful. Long-
acting medications generally are 
recommended for round-the-clock 
pain; short-acting preparations are best 
for intermittent pain or breakthrough 
pain (a combination of underlying 
pain with exacerbations that are related 
to increased activity, the weather, or 
mood changes or that have no apparent 
explanation).

Most long-acting formulations 
now available actually are opioid anal-
gesics with a short half-life that have 
been formulated into a sustained-
release preparation. These include the 
following:
• Sustained-release morphine
• Sustained-release oxycodone
• Sustained-release fentanyl patch
• An extended-release oxymorphone 
is now available.

The most commonly used truly 
long-acting opioid analgesic is 
methadone, which has a variable 
serum half-life averaging 24 hours 
(range, 8 to 59 hours). Once-a-day 
dosing prevents withdrawal symptoms, 
but for pain relief, three or four doses 
per day are usually necessary. Any 
provider who has a Drug Enforcement 

A trial of an anticonvulsant or a 
serotonin-norephinephrine reuptake 
inhibitor may be worthwhile for low back 
pain with a neuropathic component.
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Agency l icense can prescr ibe 
methadone for pain, just like any other 
opioid.

The cost of methadone is much 
lower than that of other opioid anal-
gesics. However, because it has a long 
serum half-life, methadone needs to 
be titrated upward more slowly than 
other opioid analgesics, with increases 
only every few days. In November 
2006, after multiple methadone 
overdose cases were reported in 
patients who had recently started 
methadone therapy and whose dose 
was increased too quickly, the FDA 
issued a warning about the need for 
caution when increasing methadone 
d o s e s  ( h t t p : / / w w w. f l s i p p . o r g 
/BolenNotice.pdf).

Methadone also must be tapered 
more slowly. If it is stopped suddenly, 
withdrawal symptoms can be 
prolonged.

An additional problem is that con-
version between methadone and other 
opioids is not linear; that is, the higher 
the dose of morphine (or other opioid) 
the patient receives, the relatively 
greater is the equianalgesic ratio of 
morphine to methadone. For example, 
a patient who has been receiving 10 
mg/d of morphine can be switched to 
10 mg/d of methadone, but the equi-
analgesic daily dose of methadone for 
a patient who previously received 100 
mg/d of morphine may be only 20 mg.

I n  a d d i t i o n ,  m e t h a d o n e 
metabolism is affected significantly by 
commonly used drugs. For example, 
some anticonvulsants (eg, carbam-
azepine) increase its metabolism so 
that patients who receive these drugs 
at the same time may require very 
large doses of methadone. When you 
are starting to prescribe methadone, 
consultation with a knowledgeable 
physician is advised.

The short-acting opioid anal-
gesics on the market usually are 

combinations with acetaminophen 
(eg, acetaminophen/codeine, hydro-
codone/acetaminophen, oxycodone/
acetaminophen) or with aspirin 
(hydrocodone/aspirin and oxycodone/
aspirin). They have a faster onset of 
action than the long-acting opioid 
analgesics, but they also have a 
shorter duration of action. Morphine, 
oxycodone, hydromorphone, oxy-
morphone, codeine, and others are 
available in immediate-release formu-
lations without added acetaminophen 
or aspirin. They may be preferable 
if the risk of high doses of aspirin 
or acetaminophen is a concern. In 
addition, for pain that is intense at 
onset, ultrarapid-release formulations 
of fentanyl are available.

For ongoing pain, the sus-
tained-release or long-acting opioid 
analgesics are preferable to the short-
acting combinations for two reasons: 
a long-acting formulation requires 
less frequent dosing and provides a 
smoother blood level, resulting in 
more consistent pain relief and less 
euphoric effect, and although there 
is no upper limit to the quantity of 
opioid analgesic that can be pre-
scribed safely, taking more than 4 g/d 
of acetaminophen (equivalent to 12 
regular acetaminophen tablets, 325 
mg) increases the risk of liver toxicity. 
Similarly, excessive aspirin use may 
have adverse effects on the GI tract. It 
is best to separate the opioid analgesic 
from the aspirin or acetaminophen 
and then titrate each individually.

Managing Breakthrough Pain
Many patients with chronic pain 
have breakthrough pain. Therefore, 
many pain specialists provide these 
patients with a combination of a long-
acting or sustained-release opioid 
analgesic for round-the-clock dosing 
and some quantity of a short-acting 
opioid analgesic for breakthrough 

pain. If a patient consistently requires 
multiple doses of the short-acting drug, 
increasing his long-acting daily dose is 
preferable so that you can decrease the 
quantity of breakthrough medication.

For example, a physician may have 
prescribed sustained-release morphine 
sulfate, 60 mg twice a day, for chronic 
pain plus MSIR (immediate-release 
morphine), 15 mg up to four times 
a day, for breakthrough pain. If the 
patient ends up consistently taking 
four of the breakthrough doses daily, 
it would make sense to increase his 
sustained-release morphine sulfate to 
three 60-mg doses per day so that his 
MSIR can be decreased to one or two 
15-mg doses per day for breakthrough 
pain. Typically, the average daily 
breakthrough dose prescribed is rec-
ommended to constitute no more than 
15% to 25% of the sustained-release 
daily dose.

Follow-up Visits

When first prescribing an opioid 
analgesic for chronic pain, scheduling 
the patient for another visit after a 
week or two is a good idea. Once the 
patient’s pain stabilizes, monthly or 
bimonthly visits often suffice. An easy 
way of remembering the key elements 
of assessment at each follow-up visit, 
described by Passik and Weinreb21 as 
the ‘4 A’s’, is the following:

• Analgesia: Ask the patient, ‘On 
a scale of 1 to 10, how much pain are 
you having?’

• Adverse effects:  Impaired 
thinking, somnolence, constipation, 
nausea, etc.

• Activities of daily living: Can 
the patient do more when taking 
the drug than when not? Document 
specific activities that the patient can 
perform (eg, walking, shopping for 
food, travelling to visit family, working 
in the garden, attending movies, and 
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resuming employment).
• ‘A b e r r a n t  d r u g - r e l a t e d 

behaviours’: Whenever there is 
such behaviour, its cause should be 
assessed and a decision should be 
made whether to discontinue the 
medication. If the patient appears to 
have an addiction problem, referral to 
an addiction medicine specialist for 
further evaluation is appropriate.

Many clinicians have now added a 
fifth ‘A’ for Affect, that is, the patient’s 
mood. The answer to each question 
should be documented in the chart.

The increased activity that opioid 
analgesic use permits the patient 
often results initially in a need for 
a larger dose. Therefore, when the 
patient requests an increased dose, the 
physician should carefully assess the 
reason why rather than jump to the 
conclusion that this is drug-seeking 
behaviour or tolerance.

At each visit, every prescription 
should be documented on a data sheet 
and every deviation from the expected 
date or amount should be explained 
fully in the chart. For example, if a pre-
scription is dated 2 days early because 
of a holiday, I document this on the 
data sheet.

Supervening Acute Pain 
Problems

Patients taking opioid analgesics 

long-term who experience trauma or 
have surgery still need pain medication 
for their acute pain problem, usually 
larger amounts. They should be main-
tained on their usual dose of opioid 
analgesic plus medication for acute 
pain. Because general surgeons and 
other physicians may be uncomfortable 
prescribing the relatively high doses of 
opioid analgesics that are required, you 
may need to talk with these specialists 
before the surgery.
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Fighting Fungal Nail Infections
Anne Howard, FACD, FRACP

Fungal nail infection is an important health problem, especially in 

older people, as it can limit patients’ mobility and affect self-esteem. 

Correct diagnosis is vital as many conditions mimic its appearance. 

New oral treatments offer good cure rates for these patients.

“Making the correct 
diagnosis is vital as there 
are many nail conditions 

that closely resemble 
fungal infection”

Fungal infection of the nails 
(onychomycosis) is an important 
public health problem because of its 
high prevalence, especially in older 
people, and its associated morbidity. 
Apart from cosmetic effects, there can 
be pain, difficulty walking or per-
forming certain tasks, and effects on 
self-esteem.

Making the correct diagnosis is 
vital as there are many nail conditions 
that closely resemble fungal infection, 
such as psoriasis and traumatic 
dystrophy. Nail biopsy as well as 
scrapings and clippings for microscopy 
and culture can help. 

Current oral treatments for fungal 
nail infections can lead to cures with 
minimal adverse effects. Adding 
topical or surgical treatment to oral 
therapy can lead to a higher cure rate.

Epidemiology and Social Effects

Fungal infection of the nails is an 
increasingly common problem within 
an ageing population. It affects 3–5% 
of the population as a whole, and 
about 20% of the population over 

the age of 60 years, men more than 
women.1 A study in nursing home 
patients in Queensland found that 
22.5% had onychomycosis.2

Reasons for an age-related increase 
in onychomycosis include poor circu-
lation, diabetes, inability to attend to 
foot care and an increase in trauma 
because of changes in shape of the feet 
and nails due to ageing and arthritis. 
Tinea pedis is a well-recognized 
precursor to cellulitis of the leg.

Onychomycosis affects toenails 
more commonly than fingernails. 
Occlusive footwear aids fungal growth 
and sporting venues such as swimming 
pool and gym showers harbour 
organisms.

Fungal-infected nails become 
thickened, discoloured and distorted. 
This can cause pain, discomfort in 
wearing shoes, and lead to physical 
and occupational limitations. 

Many people with onychomycosis 
of the toenails have difficulties with 
work-related activities that require 
them to be on their feet for a long 
time. In the case of fingernails, the 
ability to pick up fine objects can be 
impaired. Nails can be very difficult to 
trim. Research has shown that onycho-
mycosis can adversely affect patients’ 
quality of life, in terms of self-esteem 
and social interaction.1

In immunocompromised patients, 
such as those with AIDS, fungal 
infections are more common, harder 
to eradicate and more infectious due 
to a larger number of fungal pathogens 
that are present in these patients.

Clinical Features

History
Onychomycosis is usually asymp-
tomatic; therefore, patients often first 
present for cosmetic reasons without 
any physical complaints. As the disease 
progresses, onychomycosis may 
interfere with standing, walking, and 
exercising. Patients may report paraes-
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thesia, pain, discomfort, and loss of 
dexterity. They may also report loss 
of self-esteem and lack of social inter-
action.

Physical
Repeated nail trauma due to unsuitable 
footwear and changes in the anatomy 
of the foot with ageing and arthritis 
frequently lead to nail changes in the 
toenails. Nails distorted by repeated 
microtrauma are more likely to 
become secondarily infected by tinea, 
or look as though they are infected 
even when they are not. It can also lead 
to confusion at the end of antifungal 
treatment when patients expect perfect 
toenails but are left with thickened or 
distorted nails.

Onychomycosis can be classified 
into subtypes, which may be distin-
guished by their usual presenting 
clinical features. The main subtypes 
are:
• distal lateral subungual onycho-

mycosis
• white superficial onychomycosis
• proximal subungual onycho-

mycosis
• candidal onychomycosis.

Patients may have a combination 
of these subtypes. Total dystrophic 
onychomycosis refers to the most 
advanced form of any subtype (Figure 
1).

Pathophysiology
The types of onychomycosis described 
below are most commonly caused by 
dermatophytes: fungi that are able to 
live on keratinized tissue. Trichophyton 

rubrum is the most common derma-
tophyte causing infection, followed 
by Trichophyton mentagrophytes. Der-
matophytes produce a keratinolytic 
protease allowing nail invasion, giving 
rise to the commonly seen yellow 
streaks.

Distal Lateral Subungual Onychomycosis
The most common form of onycho-
mycosis is distal lateral subungual 
onychomycosis, in which the fungus 
spreads from plantar skin and invades 
the nail bed via the hyponychium 
(Figure 2). Inflammation occurring 
in these areas of the nail apparatus 
causes the typical physical signs of 
onycholysis (separation of the nail 
from the nail bed) and subungual 
hyperkeratosis. Toenail invasion is 20 
times more common than fingernail 
invasion because tinea of the feet is 
much more common than tinea of the 
hands.

White Superficial Onychomycosis
White superficial onychomycosis is 
a rare presentation caused by direct 
invasion of the surface of the nail plate.

Figure 1. Total dystrophic onychomycosis.

Figure 2. Distal subungual onychomycosis.
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Proximal Subungual Onychomycosis
In proximal subungual onycho-
mycosis, the least common subtype, 
fungi penetrate the nail matrix via 
the proximal nail fold and colonize 
the deep portion of the proximal nail 
plate. This is common in patients with 
AIDS and is considered an early clinical 
sign of human immunodeficiency virus 
infection.

Total Dystrophic Onychomycosis
Total dystrophic onychomycosis 
involves the entire nail unit, and can 
be the end stage of any of these other 
patterns of fungal infection (Figure 1).

Candidal Infection
Candidal nail infection is not very 
common as Candida does not readily 
invade the nail unless there is an 
impaired immune response. Candida is 
frequently isolated from the proximal 
nail fold in chronic paronychia, and 
from the subungual space in ony-
cholysis, but it is usually a secondary 
colonizer.

In long-standing onycholysis, 
Candida may be grown from nail 
clippings, and sometimes treatment 
with oral anticandidal agents may help 
the nail to reattach (Figures 3 and 4). 
In chronic mucocutaneous candidiasis, 
the yeast infects the nail plate and 

eventually the proximal and lateral 
nail folds.

Moulds
Moulds can cause infection of the 
nails, although sometimes there is an 
underlying dermatophyte infection 
too. Scytalidium and Scopulariopsis 
(Figure 5) are two moulds that may 
digest keratin and therefore could be 
causative agents. Alternaria, Aspergillus 
and Fusarium probably can also. Other 
agents are likely to be contaminants.

Diagnosis

About 50% of thickened, discoloured 
toenails are caused by fungal infection 
of the nail bed, matrix or nail plate. 
Many other conditions can mimic 
fungal infection; therefore, a proper 
diagnosis is essential before starting 
treatment.

A negative mycological result does 
not rule out onychomycosis because 
negative results may occur in direct 
microscopy in up to 10% of cases and 
in cultured specimens in up to 30% of 
cases. Taking an insufficient specimen 

may be one cause, an issue that is 
addressed below.

Differential Diagnoses
Psoriasis
Psoriasis of the nails is one of the 
most common differential diagnoses, 
as it can present with onycholysis and 
subungual hyperkeratosis as seen in 
onychomycosis. Psoriasis often affects 
fingernails, which is less common in 
onychomycosis. GPs should search 
for other skin signs of psoriasis (and 
indeed other signs of fungal infection 
of the skin), including pitting of the 
nail and the oil spot sign (Figure 6).

Lichen Planus
Lichen planus can cause severe nail 
changes (Figure 7). Although lichen 
planus is a less common disease, nail 
involvement occurs in approximately 
10% of cases. Trachyonychia (rough 
nails), thinning of the nail plate and 
subungual hyperkeratosis can occur. 
Rarely, a severe form of lichen planus 
causes total destruction of the nail and 
scarring.

Figure 3. Onychomycosis due to 
Candida.

Figure 4. Onychomycosis due 
to Candida after treatment with 
ketoconazole.

“A negative mycological 
result does not rule out 

onychomycosis”
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“False negatives on 
microscopy occur in 5–15% 
of cases, whereas negative 
cultures occur in up to half 

of onychomycotic nails”

Taking the Nail Specimen
A negative culture when there is 
fungal infection present is reasonably 
common and may be due to an 
inadequate specimen. If the nail is 
onycholytic, this can be cut back and 
material scraped from the underneath 
of the nail as well as from the nail bed.

Patients should not use topical 
antifungal preparations for several 
days before specimen collection.

Distal Lateral Subungual Onychomycosis
With distal lateral subungual onycho-
mycosis, the specimen should consist 
of as many nail clippings as possible, 
as well as scrapings under the nail of 
nail bed and subungual debris. Der-
matophyte onychomycosis is primarily 
a disease of the nail bed rather than 
the nail plate, so the subungual debris 
from the most proximal part of the 
infection will yield the best results.

White Superficial Onychomycosis
With white superficial onychomycosis, 
the surface of the nail should be scraped 
with a number 15 scalpel blade.

Proximal Subungual Onychomycosis
With proximal subungual onycho-

mycosis, a number 15 blade and 
curette may be needed to get appro-
priate material.

Analysis of the Specimen
Direct microscopy and culture on 
appropriate media should be carried 
out. Microscopy can sometimes be 
carried out by the clinician if she/
he has appropriate specialist training, 
but culture should be carried out in 
a laboratory experienced in handling 
mycology specimens. Most laboratories 
in the country should be able to send 
specimens to central laboratories if 
they cannot do cultures on the spot. 
In some situations, histopathology of 

the nail plate can increase the positive 
yield, although there is extra expense 
for the patient.

False negatives on microscopy 
occur in 5–15% of cases, whereas 
negative cultures occur in up to half 
of onychomycotic nails. Treatment 
can be started on the basis of positive 
microscopy, but care should be taken 
especially in the case of ‘fungal’ 
infection of fingernails, where the 
organism may be Candida. If there is 
any doubt, it is reasonable to refer the 
patient to a dermatologist.

Treatment

Both topical and oral agents are 
available for treatment of fungal nail 
infection. The primary aim of treatment 
is to eradicate the organism as demon-
strated by microscopy and culture. It 
should be recognized that successful 
eradication of the fungus does not 
always lead to ‘normal’-looking nails 
as they may have been dystrophic prior 
to infection.

Treatment of onychomycosis 
depends on:
• the clinical type of onychomycosis
• the number of affected nails
• the severity of nail involvement.

A systemic treatment is always 
required in proximal subungual 
onychomycosis and in distal lateral 
subungual onychomycosis involving 
the lunular region. White superficial 
onychomycosis and distal lateral 
subungual onychomycosis limited 
to the distal nail can be treated with 
a topical agent. A combination 
of systemic and topical treatment 
increases the cure rate.

Because the rate of recurrence 
remains high, even with new agents, 
the decision to treat should be made 
with a clear understanding of the cost 
and risks involved, as well as the risk 
of recurrence. Treatment needs to be 

Figure 5. Onychomycosis caused 
by Scopulariopsis.

Figure 6. Psoriasis mimicking 
onychomycosis.
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administered long-term, and enough 
time must elapse for the nail to grow 
out completely before the treatment 
can be said to be successful. Toenails 
take around 12 months to grow 
out and fingernails take 6 months. 
Photodynamic therapy and lasers may 
represent future treatment options.

Generally, moulds respond poorly 
to oral treatment. Patients with 
moulds can sometimes respond to 
itraconazole and fluconazole but not 
to terbinafine. Removal of the nail can 
help.

True candidal nail infection due 
to chronic mucocutaneous candi-
diasis is extremely rare, and usually 
these patients are treated by immu-
nologists or infectious disease experts. 
Oral agents such as ketoconazole, 
itraconazole and fluconazole may be 
used. Terbinafine and griseofulvin are 
of no use in these patients.

Topical Agents
Topical treatments for onychomycosis 
include imidazoles (eg, miconazole, 
econazole), allylamines (eg, ter-
binafine) and amorolfine lacquer. 

Generally, they are ineffective alone, 
except for treatment of very limited 
distal subungual disease or white 
superficial onychomycosis. However, 
it may be helpful to add them to oral 
treatment regimens.

Oral Agents
Griseofulvin
Griseofulvin is a fungistatic agent 
effective only within the nail matrix. 
It does not persist in the nail plate; 
therefore, it needs to be taken until the 
new nail completely regrows, which 
can take about a year. Poor compliance 
is common, and cure rates of 3–30% 
are quoted.1 The recommended dosage 
is 500 to 1,000 mg/day.

Griseofulvin is usually well 
tolerated, although abdominal dis-
comfort, nausea and headaches are 
the most common adverse effects. 
Hypersensitivity reactions such as 
urticaria may occur, and photosensi-
tivity can be an annoyance. Serious 
adverse effects include hepatotoxicity 
and bone marrow suppression. There 
are many drug interactions. In adults, 
it is contraindicated in pregnancy and 

men are cautioned against fathering a 
child for 6 months after therapy.

Ketoconazole
Ketoconazole is an azole agent active 
against dermatophytes and yeasts as 
well as some moulds. The recom-
mended dosage is 200 mg/day.

Ketoconazole has significant 
adverse effects and drug interactions 
that limit its long-term use in patients 
with nail infections. Abnormal liver 
function tests occur in about 15% of 
patients, and severe hepatitis occurs 
in one in 10,000 patients taking this 
drug. A full blood examination and 
liver function tests should therefore be 
undertaken after a few weeks.

Terbinafine
Terbinafine is an allylamine derivative 
that inhibits squalene epoxidase, 
leading to decreased ergosterol 
synthesis, causing fungal cell death. 
Taken orally, it is absorbed well and 
concentrates in nails and skin. Terbi-
nafine persists in nails for a couple of 
months after ceasing intake.

Terbinafine is available in Australia 
and listed on the Pharmaceutical 
Benefits Scheme (PBS) for proven 
fungal infection of the nails, which can 
be demonstrated by microscopy and/
or culture. If the culture is negative 
but the microscopy positive and it is 
toenail disease, it is reasonable to try 
terbinafine.

The recommended dosage is 250 
mg/day for a duration of 6 weeks for 
treatment of fungal fingernails and 
3 months for toenails. More studies 
are needed to establish the efficacy 
of pulse regimens and the optimal 
duration of treatment.

Terbinafine is relatively safe. Minor 
side effects, such as nausea, headaches, 
urticaria and taste disturbance, occur 
occasionally.

Severe adverse effects include liver 

Figure 7. Lichen planus of the fingernails.
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disease (less than 0.01%), neutropenia 
(less than 0.01%), allergic skin 
reactions, including Stevens–Johnson 
syndrome, and toxic epidermal 
necrolysis.

A full blood examination and liver 
function tests should be undertaken 
after a few weeks. Drug interactions are 
not significant.

Itraconazole
Itraconazole is an azole medicine with 
fungistatic activity. It slows fungal cell 
growth by inhibiting cytochrome P450-

dependent synthesis of ergosterol, 
a vital component of fungal cell 
membranes. It has a broad spectrum of 
activity against dermatophytes, yeasts 
and some moulds. It is not listed on 
the PBS for treating nail infections.

Itraconazole is more easily 
absorbed with fatty food and persists 
in skin and nail for about 4 weeks after 
ceasing intake. Pulse dosing of 400 mg/
day for 7 days a week every 4 weeks 
is recommended, with a duration of 
2 months for treatment of fungal fin-
gernails and 3 months for toenails.

Itraconazole is relatively safe. 
Minor adverse effects include nausea, 
headache and urticaria. Serious 
adverse effects include abnormal liver 
function tests, adrenal suppression, 
gynaecomastia, and congestive cardiac 
failure.

There are many drug interactions 
that need to be checked when starting 
a patient on this medication. Drugs 
that interact with itraconazole include 
warfarin, digoxin, cisapride, lipid-
lowering agents, and calcium channel 
blockers.

Fluconazole
Fluconazole is an azole medication 
with fungistatic activity. It selectively 
inhibits fungal cytochrome P450 sterol 
C-14 alpha-demethylation, which 
prevents conversion of lanosterol to 
ergosterol, thereby disrupting cellular 
membranes. It does not seem to persist 
as long in the nails as terbinafine 
or itraconazole, so treatment should 
continue until the infection resolves.

There are studies showing its effec-
tiveness in nail infections at doses of 
150 or 300 mg/week.1 Long courses of 

“Topical treatment is 
inferior to systemic 

treatment in all but a  
few cases of limited  
distal disease and  
white superficial 
onychomycosis”

Both topical and oral agents are available 
for treatment of fungal nail infection.
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treatment are needed, for example, 9 
to 12 months for toenails; therefore, 
cost may be a drawback.

Adverse effects of this medi-
cation are minimal, especially with 
the weekly dose. Nausea, headaches 
and abnormal liver function tests 
are described, but monitoring is not 
usually needed.

Additional Treatment (Surgery)
Partial or total removal of diseased 
nails may be helpful, especially if only 
one or two toenails are involved.1

Relapse After Treatment
A study has followed 36 patients with 
onychomycosis who were treated 
and cured mycologically with either 
terbinafine or itraconazole for 3 years 
after treatment. The results showed 
that 22% of patients had some relapse, 
and these numbers were equal in the 
terbinafine and itraconazole group.3 
The rate of relapse was 8% at 12 
months, rising to 22% by 3 years. All 
cases were due to Trichophyton rubrum.

Key points
• Other conditions can mimic 

onychomycosis clinically; 50% of 
apparent fungal nail infection has 
another cause.

• Proper testing for fungal nail infection is 
essential.

• New oral treatments for fungal nail 
infection are very effective compared 
with previous treatments.

• Treatment needs to be long-term; 
therefore, costs and risks need to be 
considered and discussed with patients.

• Toenails may have residual traumatic 
dystrophy after treatment.

About the Author
Dr Howard is Head of Dermatology at Western 
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Hospital and the Royal Women’s Hospital. She runs 
a monthly nail clinic at the Skin and Cancer Foun-
dation of Victoria, and has a private practice in 
Footscray, Victoria, Australia.

Conclusion

Dermatophyte infection causes 50% 
of dystrophic nail disease. Diagnosis 
using microscopy and culture should 
be attempted before treatment. Fin-
gernail infection without toenail 
involvement may be due to yeast, for 
example, Candida.

Topical treatment is inferior to 
systemic treatment in all but a few 
cases of limited distal disease and 
white superficial onychomycosis. 
New oral treatments can give very 
good results for treatment of ony-
chomycosis, with cures in 70–80% of 
patients.
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Treatment of fungal nail infection 
needs to be administered long-term.
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CME Questions

This continuing medical education service is brought to you by the Medical Progress Institute, an institute 
dedicated to CME learning. Read the article ’Fighting Fungal Nail Infections‘ and answer the following 
questions.  Answers are shown at the bottom of this page.

Please answer True or False to the questions below.
  True False

  

CME Questions

1. Psoriasis and traumatic dystrophy may resemble fungal nail infection.

2. Fungal nail infections affect at least 20% of the whole population.

3. Tinea pedis is a well-recognized precursor to cellulitis of the leg.

4. Onychomycosis can be classified into four subtypes that can be distinguished by their 
clinical features.

5. The results of culture can be negative even when fungal infection is present.

6. Microscopic examination and culture of nail scrapings can be carried out by GPs in their clinic.

7. A combination of systemic and topical treatment yields better results.

8. Terbinafine and griseofulvin can be used in patients with chronic mucocutaneous candidiasis.

9. Itraconazole is not effective against dermatophytes, yeasts, and some moulds.

10. Patients can have a relapse within 12 to 36 months, especially if the infection involves 
Trichophyton rubrum. 

CME Article:
Fighting Fungal Nail Infections

Answers: 1. T; 2. F; 3. T; 4. T; 5. T; 6. F; 7. T; 8. F; 9. F; 10. T

❏	 ❏

❏	 ❏

❏	 ❏

❏	 ❏	

❏	 ❏

❏	 ❏

❏	 ❏

❏	 ❏

❏	 ❏

❏	 ❏
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Current Approaches to Pain Management for 

Patients With Osteoarthritis
Anne Quismorio, MD, MPH; Shuntaro Shinada, MD; Richard S Panush, MD 

By using a principle- and evidence-based approach to treatment 

of patients with osteoarthritis (OA) pain, physicians can improve 

patients’ function and comfort and reduce their pain and disability.

Treatment of patients with osteo-
arthritis (OA) pain can be challenging 
but is rewarding, because they can be 
helped, sometimes dramatically. By 
using a principle- and evidence-based 
approach, physicians can improve 
patients’ function and comfort and 
reduce their pain and disability. Their 
lives are restored, at least in part, and 
that is enormously satisfying.

By clinical definition, OA includes 
painful symptoms. Therefore, all 
approaches to management—from 
the simplest to the most aggressive—
are designed to benefit patients. Used 
properly, they are inextricably linked 
and are part of an effective thera-
peutic regimen.

This principle- and evidence-based 
approach has been effective for most 
patients, providing comfort, reducing 
disability, and improving quality of 
life. The occasional patients who do 
not respond reasonably well to such 
a comprehensive therapeutic regimen 
may benefit from referral to more 
expert consultants.

In this article, we describe the prin-
ciples of caring for patients with painful 
OA. We discuss approaches to patients 
with ‘pain all over’ and approaches to 
pain management in specific joints.

expert consultation.
• Seek preventable or reversible 
underlying or primary disease.
• Identify the site or sites of OA. 
Disease may be ‘generalized’ but often 
is localized to specific joints, such 
as the distal interphalangeal (DIP), 
first metacarpophalangeal, first car-
pometacarpophalangeal (CMC), axial 
skeleton, hip, knee (Figure), and first 
metatarsophalangeal (MTP) joints.
• Use reasonable clinical judgment 
in assessing patients. Experienced cli-
nicians usually recognize OA readily 
without obtaining extensive diagnostic 
studies. Plain X-ray films usually are 
sufficient to identify anatomical abnor-
malities. Serological studies usually are 
not necessary, and they may simply 
introduce confusion—rheumatoid 
arthritis, systemic lupus erythematosus, 
and other rheumatologic disorders 
may be excluded with a thoughtful, 
thorough, informed clinical evaluation 
without laboratory testing.
• Begin therapy with patient 
education, explanation, discussion of 
prognosis, and non-pharmacological 
modalities. Many patients feel relieved 
to learn that their disease is not neces-
sarily rapidly progressive or destructive. 
Patients can benefit from various non-
pharmacological strategies.

Because obesity is a risk factor for 
the development and progression of 
OA, patients should be counselled 
on weight loss. Exercise programmes 
should be tailored to individual 
patients.

Principles of Care

Goals of therapy include the restoration 
and preservation of patients’ physical 
independence by providing symp-
tomatic relief and maintaining quality 
of life and function. The ultimate goals 
are to halt disease progression (have 
‘disease-modifying’ therapy for OA), 
reverse established disease, achieve 
‘cures’, and prevent disease. However, 
the current therapies, although usually 
helpful, are only palliative. Thus, the 
basic principles for managing OA pain 
(Table 1) are as follows:
• Confirm the diagnosis. Do not 
miss calcium pyrophosphate dihydrate 
crystal deposition disease, inflammatory 
arthritis, erosive/inflammatory OA, 
polymyalgia rheumatica, fibromyalgia 
syndrome (alone or super imposed), 
associated depression, neurological 
or vascular disease, endocrinological 
disease (thyroid or parathyroid), chronic 
pain syndromes (eg, complex regional 
pain syndrome), tendinitis/bursitis (do 
not confuse epicondylitis with elbow 
disease, de Quervain tenosynovitis with 
wrist arthritis, anserine bursitis with 
knee arthritis, or trochanteric bursitis 
with hip disease), ochronosis, or hae-
mochromatosis. When in doubt, obtain 
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Attention to footwear, gait, and 
ambulation may result in symp-
tomatic improvement. Patients should 
be educated about the proper use of 
walking aids because they may help 
reduce hip and knee OA pain.

Useful adjuncts to management 
include help with activities of daily 
living, activity modification, quad-
riceps strengthening exercises, patellar 
taping, and formal programmes of 
occupational and physical therapy. 
Some patients better cope and some 
symptoms may be minimized with 
cognitive-behavioural therapy or 
formal counselling.
• Pharmacological  therapy, i f 
needed, begins with acetaminophen 
(up to 4 g/d). Non-steroidal anti-
inflammatory drugs (NSAIDs) also are 
beneficial but should be used at the 
lowest effective dose. The advantage 
of acetaminophen over NSAIDs is 
its safety profile. Be cause NSAIDs 
have been associated with gastroin-
testinal (GI) and renal adverse effects, 

they should be used with caution in 
patients who have underlying car-
diovascular, renal, or GI disease. The 
response to a specific NSAID differs 
from one patient to another.

C y c l o o x y g e n a s e  ( C O X ) - 2 
inhibitors, such as celecoxib, may 
be preferable for patients who have 
a history of GI ulcers, are receiving 
anticoagulation therapy, or have 
a bleeding diathesis. NSAIDs may 
be added as clinically indicated for 
younger patients and perhaps patients 
who do not have co-morbid medical 
problems, are also taking cortico-
steroids or anticoagulants, and did 
not have previous ulcer disease or 
GI bleeding. To prevent GI adverse 
effects, a COX-2 selective inhibitor 
or a non-selective NSAID together 
with misoprostol or a proton pump 
inhibitor may be prescribed. We 
also might prescribe a non-acet-
ylated salicylate (disalicylate, choline 
magnesium trisalicylate).

For persistently symptomatic joints 

for which injections are feasible, intra-
articular corticosteroids or hyaluronan 
may be considered. If there is persistent 
pain, tramadol also should be con-
sidered. This regimen should provide 
satisfactory symptomatic relief for most 
patients with OA. Additional phar-
macological treatments include some 
topical medications (capsaicin cream 
and diclofenac patch or ointment) that 
also may be quite useful for specific 
painful or tender areas.
• Whenever possible, manage mon-
articular or oligoarticular disease with 
topical or local therapies or both, 
avoiding unnecessary systemic medi-
cations.
• Other approaches to treatment that 
have been suggested to provide benefit 
include acupuncture, pregabalin, gaba-
pentin, milnacipran, and duloxetine. 
Many clinicians now consider glu-
cosamine and chondroitin to have 
no important clinical value, but they 
are generally safe and well-tolerated 
and some patients do report benefit. 

Table 1. Principles of managing osteoarthritis (OA)

•  Confirm the diagnosis.

•  Seek preventable or reversible underlying or primary disease.

•  Identify the site or sites of OA.

•  Use reasonable clinical judgment in assessing patients.

•   Begin therapy with education, explanation, discussion of prognosis, and non-pharmacological modalities. Counsel patients to develop reason-
able expectations for therapeutic outcomes.

•   Pharmacological therapy, if needed, begins with topical therapies, corticosteroid injections, and viscosupplementation. Acetaminophen or 
NSAIDs may be helpful.

•   Manage monarticular or oligoarticular disease with physical, topical, and local therapies whenever possible, avoiding unnecessary systemic 
medications.

•  Other approaches are not yet evidence-based and remain experimental.

•   We do not recommend routine use of narcotic analgesics for managing patients with OA. They should be used only for select patients and by 
physicians who are experienced in caring for patients who are receiving narcotics.

•  Some surgical procedures for the appropriate joints of select patients can lead to dramatic benefit.

NSAID = non-steroidal anti-inflammatory drug.
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In our opinion, there is insufficient 
evidence to support non-experimental 
use of tidal lavage, platelet-rich plasma 
therapy, or herbal and other comple-
mentary and alternative medicines for 
patients with OA.
• We do not recommend routine or 
long-term use of narcotic analgesics for 
managing patients with OA. Although 
these medications are effective for pain 
management, they should be used 
rarely and only in patients who are 
refractory to other pharmacological 
treatments. Narcotic analgesics should 
be prescribed by physicians who are 
experienced in caring for persons 

receiving these agents.
• Some surgical procedures for appro-
priate joints in select patients can result 
in dramatic benefit.

General Approaches

How to Approach Patients With ‘Pain 
All Over’?
OA should not cause diffuse, non-
localized pain; patients who complain 
of this should be assessed for other 
or associated conditions. For patients 
with OA, the symptoms should be cor-
related with disease in specified joints.

For example, widespread pain 
may reflect fibromyalgia syndrome; 
polymyalgia rheumatica; other arthop-
athies or rheumatologic disease; 
endocrinological  or metabolic 
disorders; neuropathy; vascular disease; 
central sensitization syndrome; or 
OA of the shoulders, knees, hips, or 
axial skeleton, and there also might 
be bursitis or tendinitis. A careful 
evaluation can clarify this. When sites 
with OA are identified and specific 
symptoms are related to them, rational 
and individualized therapeutic 
approaches can be developed that are 
most likely to be successful, and the 
ordering of expensive and extensive 
imaging studies and then prescribing 
something such as acetaminophen plus 
codeine 30 mg can be avoided.

OA can affect multiple joints, 
especially the DIP joints, proximal 
interphalangeal (PIP) joints, CMC 
joints, MTP joints, cervical and lumbar 
spine facet joints, knees, and hips. 
Many patients who have OA of the 
DIP or PIP joints may have physical 
abnormalities that are asymptomatic. 
A few patients may have ‘inflam-
matory’ OA, usually of the hands, with 
an elevated erythrocyte sedimentation 
rate or C-reactive protein level. They 
may benefit from hydroxychloroquine 
or NSAIDs.

How to Approach Patients With 
Localized or Oligoarticular OA?
These patients may be treated initially 
with non-medicinal approaches, such 
as physical therapy and local heat 
therapy. They also may derive benefit 
from topical therapies, alternatives to 
oral NSAIDs that include diclofenac 
gel and diclofenac patch. Lidocaine 
patches and topical menthol- and cap-
saicin-based creams also may provide 
relief, albeit temporary.

Local injection with cortico-
steroids may be used for patients 
who have severe pain in one or two 
joints. The goal is to provide short-
term, temporary relief of OA pain; this 
usually does not provide long-lasting, 
permanent relief. Injection of hyal-
uronic acid into affected joints also 
may be beneficial for select patients. 
Patients who do not respond to these 
may benefit from systemic medical 
therapies. Acetaminophen may 
provide symptomatic relief for patients 
who have OA pain (Table 2).

Approaches for Specific Joints

Primary OA affects a typical distri-
bution of joints, such as the cervical 
spine or lumbar spine. OA of other 
joints should alert the physician to a 
possible secondary OA.

Hands/wrists
Although PIP and DIP OA can be 
unsightly, it usually is asymptomatic 
and may not cause discomfort, pain, 
or disability. Conservative therapy with 
local heat or paraffin baths or topical 
therapies may provide pain relief. Local 
corticosteroid injections can reduce 
pain but may be difficult without ultra-
sonographic guidance to ensure proper 
localization. Seldom would a patient 
require joint fusion surgery for severe 
pain at the PIP or DIP joints. Acet-
aminophen or NSAID therapy or both 

Figure. The basic principles for 
managing osteoarthritis (OA) 
pain include identifying the 
disease site or sites. Disease 
may be ‘generalized’ but often is 
localized to specific joints. As in 
other joints, local heat, physical 
measures, and topical therapies 
may be beneficial for knee OA.
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Table 2. Approaches to managing osteoarthritis

Modality Generalized Hands/wrists Shoulders Hips Knees Feet

General

Education +a + + + + +

Explanation + + + + + +

Physical therapy + + + + + +

Occupational therapy + + + +/− +/− +/−

Orthoses +/− − − − − +

Bracing +/− − − − +/− −

Massage +/− − − − +/− −

Activity modification + + + + + +

Topical

NSAIDs + + +/− − + +

Anesthetic + + +/− − + +

Local

Corticosteroid injection +/− +/− +/− +/− +/− +/−

Viscosupplementation + +/− + +/− + −

Systemic

Acetaminophen + +/− +/− + +/− 

NSAIDs +/− +/− +/− +/− +/− +/−

Tramadol +/− +/− +/− +/− +/− +/−

Glucosamine − − − − +/− −

Chondroitin − − − − +/− −

Corticosteroids − − − − − −

Other

Acupuncture − − − − +/− −

Narcotics − − − − − −

Surgery − + + + + +

NSAID = non-steroidal anti-inflammatory drug. 

a − = not recommended; +/− = marginal, possible, occasional value; + = recommended as indicated symptomatically.

may also provide temporary relief, espe-
cially when the joints are symptomatic.

The first CMC joint may be prob-
lematic because it is used in grasping 
and pinching and for almost every 
activity that involves the hand. Patients 
often lose strength in their fingers and 
may need assistive devices to complete 
their activities of daily living. A custom 
splint worn at night-time can ease the 
pain. Local corticosteroid injections 
usually are of limited benefit. The 
potential for surgical intervention is 

limited by the need to use this joint in 
everyday life.

Shoulders
Primary OA of the shoulder does not 
occur often. Degenerative changes of 
the glenohumeral joint should prompt 
the physician to consider that OA may 
be the result of another cause (eg, 
trauma, previous infection, neuropathy 
or radiculopathy, crystal deposition 
disease). If corticosteroid injections 
are ineffective or contraindicated, 

hyaluronic acid injections may be ben-
eficial for glenohumeral joint arthritis. 
Ultrasonographic guidance is recom-
mended.

Hips
OA of the hip causes pain and dis-
ability for many patients. Corticosteroid 
and hyaluronic acid injections may be 
of benefit. When conservative, physical, 
systemic, and injection therapies are inef-
fective, surgical intervention with total 
hip arthroplasty should be considered.
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Knees
Knee OA is a common problem. As 
in other joints, local heat, physical 
measures, and topical therapies may be 
beneficial.

We recommend quadriceps 
strengthening and range of motion 
exercises, although their value has 
been questioned. Glucosamine 
may be only slightly beneficial to 
patients who have mild knee OA. 
Corticosteroid and hyaluronic acid 
injections may provide temporary 
relief for patients who have contrain-
dications to surgical intervention.

Attention to lower extremity 
biomechanics is important. Some 
patients are helped by assisted ambu-
lation, orthoses, and braces. Surgery is 
indicated when pain becomes severe, 
and diminished function and quality of 
life become unacceptable to the patient. 
Radiographic changes associated with 
knee OA usually are not good indi-
cators for the necessity of surgery; 
however, when these changes are asso-
ciated with refractory pain disability, 
surgical intervention should be con-
sidered. Total knee arthroplasty usually 
is preferable to arthroscopic and partial 
knee arthroplasties for knee OA.

Feet
OA of the feet usually involves the first 
MTP joint and presents as a bunion 
or hallux valgus. This condition can 
be exacerbated in patients who wear 
narrow or high-heeled shoes. Wide-
fitting shoes or orthoses help reduce 
the valgus deformity, which may reduce 
pain. Surgery is indicated when recom-
mended therapeutic measures prove to 
be ineffective.

Neck/back
The principles of care outlined above 
apply to OA of the axial skeleton. See 
the ‘Bibliography’ for more information.

Summary

We counsel patients with OA to 
have reasonable expectations, and 
we express confidence that we have 
therapies that will improve their lives. 
For patients who have one or a few 
joints involved, we try largely physical, 
topical, and injection therapies, 
sparing them systemic medications. 
For those who are still symptomatic or 
have multiple-joint involvement, we 
include systemic therapy. Most patients 
can be helped. A few may need referral 
for more expert consultation. 
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CME Questions

This continuing medical education service is brought to you by the Medical Progress Institute, an institute 
dedicated to CME learning. Read the article ’Current Approaches to Pain Management for Patients With 
Osteoarthritis‘ and answer the following questions.  Answers are shown at the bottom of this page.

Please answer True or False to the questions below.
  True False

  

CME Questions

1. The ultimate goals of therapy for patients with osteoarthritis (OA) are to halt disease 
progression, reverse established disease, achieve ‘cures’, and prevent disease. 

2. Alternative diagnoses for OA include fibromyalgia syndrome, associated depression, and 
neurological or vascular disease. 

3. Patient education is unnecessary prior to beginning therapy. 

4. Obesity is not a risk factor for OA development. 

5. Pharmacological therapy begins acetaminophen of up to 4 g/d. 

6. Routine management with long-term narcotic analgesics is always recommended for patients 
with OA. 

7. Symptoms of OA should be correlated with disease in specific joints. 

8. Local corticosteroid injections provide long-term, permanent relief of OA pain. 

9. Primary OA of the shoulder is common. 

10. Knee OA is a common occurrence.

CME Article:
Current Approaches to Pain Management for Patients With Osteoarthritis

Answers: 1. T; 2. T; 3. F; 4. F; 5. T; 6. F; 7. T; 8. F; 9. F; 10. T

❏	 ❏	

❏	 ❏	

❏	 ❏

❏	 ❏

❏	 ❏

❏	 ❏	

❏	 ❏

❏	 ❏

❏	 ❏

❏	 ❏
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