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Abstract

Background: To monitor non-surgical treatments for ankle osteoarthritis (ankle OA) 
for efficacy and safety, to provide evidence for a treatment algorithm, patients need 
to be referred for treatment in an early stage of the disease. 
The primary aim of this study was to determine at what stage patients were referred 
to an orthopedic clinic. 

Methods: Between March 2011 and September 2013, data of ankle OA patients were 
collected and analyzed.

Results: Hundred ninety-seven patients were prospectively included. The majority 
of patients were referred to us at a relatively late stage of ankle OA; 53% at Van Dijk 
grade 2B and 3, 62% at Kellgren-Lawrence grade 3-4.

Conclusions: Patients are referred at a late phase of the disease. To find evidence for 
different non-surgical treatment options and to understand the process of ankle OA 
it is essential that patients are referred at an early phase of ankle OA.

Keywords: Osteoarthritis, Ankle, Therapeutics.
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Introduction

Non-surgical treatment for ankle osteoarthritis (ankle OA) is used to treat symptoms 
like pain and stiffness. Since no cure is available at this point another treatment goal is 
preventing deterioration of the joint[1]. In this way a more definitive and possibly harmful 
surgical treatment might be postponed. Patients with ankle OA experience serious 
disabilities at a relatively young age, which prevents them from participating in more 
heavy labor as well as sports activities[2,3]. These patients might benefit from controlled 
non-surgical treatment options to participate in daily life and work as long as possible.

As up to date little is known about the right order of treatment and when to start 
such treatment. There are treatment algorithms for hip and knee OA. [1,4,5-9]. No 
treatment algorithm consists for ankle OA. Since the main cause of ankle OA seems to be 
post-traumatic, it is not unthinkable that a treatment algorithm for ankle OA should be 
different than for hip or knee OA[3,10]. 

Non-pharmacological therapy is considered the foundation for successful clinical 
management of general OA[4,5,11]. Several non-surgical treatment options are available for 
ankle OA. Treatment is divided in non-pharmacological and pharmacological treatment; 
non-pharmacological treatment for ankle OA can consist of offloading the joint by brace, 
cane, rocker sole or inlay, physical therapy, weight loss[12-14,7,8]. If this treatment is not 
sufficient pharmacological treatment is the next step. Pain medication can be added[1]. 
An alternative could be an intra-articular injection with hyaluronic acid (HA), which has 
shown to reduce pain as well[15-20]. 

To find evidence for the efficacy and safety of non-surgical treatment for ankle OA 
in order to create a treatment algorithm, it is important that patients will be referred for 
treatment in an early stage of the disease. Recognizing the presence of an early stage of 
ankle OA might be the first step in order to test any non-surgical treatment. The clinical 
practice appears to be that patients are referred to an orthopedic surgeon when symptoms 
are intolerable and surgical treatment is the only option left. At this point it is unclear if 
enough knowledge exits about non-surgical treatment options. Data in these respects are 
lacking.

The primary aim of this study was to identify at what stage patients are referred to a 
typical orthopedic outpatient clinic. 
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The secondary aims were to identify how these patients were treated prior to their 
referral to a specialized clinic; to identify the treatments that could be offered to after 
referral; and to identify the possible cause of the osteoarthritis in this group of patients.

Methods

Study design

For this prospective cohort study, between March 2011 and September 2013, data of 
197 ankle OA patients were collected and analyzed. Patients were selected and invited 
to the ankle OA outpatient clinic based on their referral letter. To be eligible, patients 
should have been referred to us by their primary care doctor or by another clinician 
(e.g. orthopedic surgeon, rheumatologist etcetera). A physician assistant screened the 
referral letters. The selection was based on this referral letter. If the letter mentioned ankle 
osteoarthritis or the suspicion of ankle osteoarthritis patients were invited.

At the outpatient clinic, patients were clinically and radiologically evaluated. Clinical 
examination consisted of a thorough exam of both ankles and of measuring height and 
weight. Each patient was radiologically evaluated by a standardized weight bearing AP 
view of the ankle and foot and a lateral view of the foot/ankle. Each AP weight bearing 
X-ray was graded according to the scale of Van Dijk et al. and the scale of Kellgren-
Lawrence[21,22]. For the Van Dijk scale a sub classification was made for grade 2 OA. For 
grade 2A the joint space narrowing is less than 50% and for grade 2B OA the joint space 
narrowing is between 50% and 75%. Grade 2A is considered as a low degree of OA and 
2B as a more advanced stage.

Inclusion was based on the presence of osteoarthritis of the ankle, based on an AP 
weightbearing X-ray (< 3 months old).

Exclusion criteria were: no ankle OA, failed ankle fusion or failed ankle prosthesis. 
A thorough medical history was taken (Table 1).
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Table 1: Baseline questions

• Did you perceive a trauma of your affected leg (fracture, sprain/ligament tear), prior to the onset of ankle 

complaints?

• Do or did you use a painkiller for your ankle complaints?

• Do or did you use an assistive device for your ankle complaints. (e.g. cane, brace, inlay or any other shoe 

adjustment)?

• Are you or were you treated by a physical therapist?

• Do or did you receive any injection for your ankle complaints (e.g. hyaluronic acid, steroids)?

• Do or did you try to lose weight?

• Do or did you have surgery for your complaints?

The referral letter and older X-rays and operative notes were screened for the date of 
the first diagnosis of ankle OA, based either on X-ray or operative findings. If data was 
insufficient, information was retrieved through the referring physician. If no information 
was present the date of the first visit to the clinic was used as the date of the first diagnosis 
of ankle OA.

Based on radiological and clinical findings a treatment plan was made for each 
patient. The study was approved by the internal review board of the Sint Maartenskliniek, 
Nijmegen. 

Outcome measures
The primary outcome measure was the stage of ankle OA at the time of the first visit 

to the outpatient clinic. Secondary outcome measures were the type of conservative 
treatment patients had received prior to referral to our clinic, the type of treatment that 
could be offered by our specialist clinic and the etiology of ankle OA.

Results

Stage of ankle OA
Hundred ninety-seven patients were included in the study. This group consisted of 97 

male and 100 female patients (Table 2). 
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Hundred and five patients (53%) were diagnosed with advanced ankle OA either Van 
Dijk 2B or 3, 122 patients (62%) with Kellgren-Lawrence stage 3 or 4 at the time of the 
baseline visit. Less than 9% was diagnosed with grade 1 van Dijk and 11% with Kellgren-
Lawrence stage 1. Many of these patients were diagnosed with ankle OA, years before 
they were referred to our hospital; 

• grade 1 (van Dijk) patients were diagnosed with OA with a median of 1.0 years 
and a maximum of 7.2 years before baseline visit; 18% had no diagnosis of ankle 
OA at baseline visit.

• grade 2A (van Dijk) patients were diagnosed with a median of 2.6 years and a 
maximum of 30 years; 4% had no diagnosis of ankle OA at baseline visit. 

• grade 2B (van Dijk) patients were diagnosed with OA with a median of 2.7 years 
and a maximum of 24.3 years; 8% had no diagnosis of ankle OA at baseline visit. 

• grade 3 (van Dijk) patients were diagnosed with OA with a median of 4.8 years 
and a maximum of 20.9 years; all these patients were diagnosed with ankle OA 
before clinic visit (Table 2).

Prior treatment

For all patients the treatment they received prior to or at the baseline visit was 
registered (Table 3). 

Assistive devices were used by more than 84% of the patients. Some patients used more 
than 1 type of assistive device. Pain medication was used the most by grade 3 patients 
(60%). Pain medication consisted mainly of NSAID’s (63 out of 95 pain medication users 
used a NSAID (66%)) (Table 3). More than half of the ankle OA patients received physical 
therapy (57%). Injection therapy consisted mainly of steroid injections (65%).
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Table 2: Baseline demographics

OA grade Van Dijk 1 Van Dijk 2 A Van Dijk 2B Van Dijk 3 Total

Number of patients (%) 17 (9%) 75 (38%) 60 (30%) 45 (23%) 197 (100%)

Gender

Male 9 32 32 24 97 (49%)

Female 8 43 28 21 100 (51%)

Age (years)

Mean (range) 44, 1 (23,8-69,5) 51,9 (21,9-80,6) 58,6(19,5-80,0) 60,8 (27,6-81,2)

SD 15,2 12,9 9,9 10,9

Index joint

Left 7 32 17 16 72

Right 10 39 39 27 115

Both sides 0 4 4 2 10

Diagnosis of OA in years

Mean(range) 1,5 (0-7,2) 4,7 (0-30) 4,7 (0-24,3) 5,7 (0,3-20,9)

SD 1,8 5,9 5,6 5,3

Median (years) 1 2,6 2,7 4,8

No diagnosis at 

baseline (%)

18% 4% 8% 0%

Kellgren Lawrence

1 15 (7%) 7 (3,5%) 0 0 22 (11%)

2 2 (1%) 40 (20%) 10 (5%) 1 (0,5%) 53 (27%)

3 0 26 (13%) 45 (23%) 15 (7,5%) 86 (44%)

4 0 2 (1%) 5 (2,5%) 29 (15%) 36 (18%)

BMI Male; Female

Mean (range) 26,1 (21,9-32,1) 27,4 (19,7-38,8) 27,3 (20,1-42,4) 28,8 (18,1-41,3) 27 (19,1-36,23); 

28,2 (18,1-42,4)

SD  3,5 4,4 4,7 4,9 3,2; 5,6



7 The conservative treatment of ankle osteoarthritis

178

Table 3: Treatment prior to baseline visit.

OA grade Van Dijk 1 Van Dijk 2A Van Dijk 2B Van Dijk 3 Total

Number of patients 17 75 60 45 197

Pain medication (Y/N)

Yes 5 (29%) 35 (47%) 28 (47%) 27(60%) 95 (48%)

No 12 (71%) 40 (53%) 32(53%) 18 (40%) 102 (52%)

NSAID’s (Y/N)

Yes 3 (18%) 17 (23%) 22 (37%) 21 (47%) 63 (32%)

No 14 (82%) 58 (77%) 38 (63%) 24 (53%) 134 (68%)

Glucosamine/chondroitine (Y/N)

Yes 1 (6%) 24 (32%) 22 (37%) 15 33%) 62 (31,5%)

No 16 (94%) 51 (68%) 38 (63%) 30 (67%) 135 (68,5%)

Injections: Yes 1(6%) 27 (36%) 19 (32%) 15 (33%) 63 (33%)

Steroids 1 15 13 13 42 

Hyaluronic acid 12 6 2 21 

No 16 48 41 30 134 (67%)

Physical therapy (Y/N)

Yes 11 (65%) 45 (60%) 32 (53%) 25 (55,5%) 113 (57%)

No 6 (35%) 30 (40%) 29 (47%) 20 (44,5%) 84 (43%)

Weight loss (Y/N)

Yes 6 (35%) 32 (43%) 17 (28%) 18 (40%) 73 (37%)

No 11 (65%) 43 (57%) 43 (72%) 27 (60%) 124 (63%)

Assistive devices (Y/N)

Yes 13 (76%) 60 (80%) 50 (83%) 43 (95,5%) 166 (84%)

No 4 (24%) 15 (20%) 10 (17%) 2 (4,5%) 31 (16%)

Types of assistive devices:

Insole 5 24 17 11 57

Brace 6 12 11 10 39

Orthopedic shoe 1 15 12 8 36

Cane 1 6 7 7 21

Rocker sole 2 16 6 10 34

Rollator/walker 0 0 5 1 6
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Treatment advice at baseline
Patients were advised treatment at the end of the clinic visit (Table 4).

Table 4: Treatment advised by orthopedic surgeon at the end of patient’s baseline 
visit.

OA grade Van Dijk 1 Van Dijk 2A Van Dijk 2B Van Dijk 3 Total

Number of patients 17 75 60 45 197

Therapy

Surgical therapy 3 (18%) 15 (20%) 38 (63%) 32 (71%) 88 (45%)

Hyaluronic acid 

injection

2 (12%) 20 (27%) 3 (5%) 1 (2%) 26 (13%)

Orthopedic shoe/

adjustment

9 (53%) 23 (31%) 12 (20%) 10 (22%) 54 (27%)

Physical therapy 1 (6%) 2 (3%) 2 (3%) 0 5 (2,5%)

Combination therapy 2 (12%) 15 (20%) 5 (8%) 2 (4,5%) 24 (12%)

The higher the grade of ankle OA, the higher the percentage of surgical treatment. 
Grade 3 patients were advised to undergo surgical treatment in 71% of cases; the remainder 
received a prescription for an orthopedic shoe, with a rocker sole and a stabilization of 
the ankle. Non-operative treatment was often advised in case of general health problems. 

Surgery in case of grade 1 OA consisted of arthroscopy (2 times; removal of loose 
fragments) and arthrotomy (1 time; removal of osteophyte), in case of grade 2A it consisted 
of arthroscopy (2 times; removal of loose fragments), arthrotomy (1 time; removal of 
osteophyte), ankle fusion (12 times) and total ankle arthroplasty (1 time), in case of grade 
2B of ankle fusion (35 times), ankle replacement (2 times) and 1 arthroscopy (removal 
of loose fragments, in case of grade 3 of ankle fusion (31 times) and 1 ankle replacement.

Combination therapy consisted of any combination of the mentioned conservative 
treatments, most combinations consisted of a shoe adjustment combined with either a 
hyaluronic acid injection or combined with physical therapy.

Weight loss was not advised as a solitary intervention. It was always advised if the 
BMI was greater than 28 (a BMI up till 28 is considered normal at the age of 60; www.
fitday.com ) in combination with either a shoe adjustment, hyaluronic acid injection or 
combined with physical therapy (Combination therapy; Table 4).
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Cause of ankle OA
In 84% of patients the cause of ankle OA in our cohort was a traumatic event in the 

past; 48% of patients suffered from either a cruris or ankle fracture in the past, 36% had 
a history of multiple ankle distortions. Ankle OA was caused by rheumatoid arthritis in 
only 1% of the patients (Table 5). 

Table 5: Etiology of ankle OA.

OA grade Van Dijk 1 Van Dijk 2A Van Dijk 2B Van Dijk 3 Total

Number of patients 17 75 60 45 197

Etiology

Unknown/Primary 2 (12%) 7   (9%) 8   (13%) 5   (11%) 22 (11%)

Fracture 9 (53%) 35 (47%) 27 (45%) 24 (53%) 95 (48%)

Instability 6 (35%) 28 (37%) 23 (38%) 13 (29%) 71 (36%)

RA/arthritis psoriatica 0 1 (1%) 1 (2%) 0 2 (1%)

Other 0 4 (5%) 1 (2%) 3 (7%) 8 (4%)

Other secondary causes for ankle OA were: Osteochondral lesion (1 %; n=2), 
Hemochromatosis (1 %; n=2), Pigmented Villonodular Synovitis (PVNS) (n=1), Septic 
arthritis (n=1), Avascular Necrosis (n=1), Daily Steroid use for Ulcerative colitis (n=1).

Discussion

The results of this study demonstrated that the majority of patients are referred to the 
orthopedic surgeon at a relatively late stage of the disease. Only 9 % (van Dijk grade 1) 
was referred in an early stage of the disease. They were not only referred at a late stage 
of the disease but also a substantial time after the diagnosis of ankle OA was established. 
Some even after 20-30 years. 

In the meantime patients were treated in different ways without the use of a protocol 
or guideline. Treatment that was used in this period consisted mostly of an assistive device 
(84%), physical therapy (57%) and pain medication (48%). Our study showed that the 
majority of patients that were referred at a late stage of the disease were offered surgical 
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therapy at the end of their baseline visit. The remainder was treated with an orthopedic 
shoe, because of high complication risks due to physical impairment. It remains unclear 
why patients are referred in such a late stage of the disease, when operative treatment is 
the only option left. 

In our population osteoarthritis of the ankle was mainly secondary, caused by either a 
ligamentous injury of the ankle with ongoing instability or a history of a fracture either of 
the lower leg or ankle, this is consistent with the results of Saltzman and Valderrabano[3,10]. 

As there is no cure for ankle OA yet, the current non-surgical treatments are 
mainly aimed at relieving the symptoms[1]. Non-surgical treatment might postpone the 
deterioration of the joint, but evidence for this is lacking. 

To find evidence for different non-surgical treatment options and to understand the 
process of ankle OA or to prevent the development of OA, patients have to be treated and 
monitored in an early phase of their disease, it is important to recognize those patients at 
risk, hence patients after ankle fractures or ongoing ankle instability. It is probably best to 
centralize these patients at a dedicated expert center to treat and monitor these patients in 
order to make a treatment algorithm. In order to do so a multidisciplinary approach has 
to be made in order to make all health workers who are possibly involved in treating ankle 
OA aware of these possibilities and make a clear referral advice. Randomized controlled 
trials are useful to test different non-surgical treatment modalities and combinations in 
order to find evidence for the most efficacious and safe treatment for every stage of the 
disease. This would be a great step forward in order to create an evidence based treatment 
algorithm for ankle OA.

Conclusion

Patients are referred at a late phase of the disease. To find evidence for different non-
surgical treatment options and to understand the process of ankle OA it is essential that 
patients are referred at an early phase of ankle OA.
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