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Abstract
Background: Foot and ankle afflictions are common in patients with Rheumatoid Arthritis (RA) causing severe pain and disability. Operative intervention is 
considered when medical and orthotic management fails to improve symptoms, function and quality of life.

Objectives: We studied the efficacy of retrograde Intramedullary (IM) nail ankle and subtalar joint arthrodesis in a prospectively evaluated sub-cohort of 23 pa-
tients with RA and underlying symptomatic ankle and sub-talar arthritis in 34 operated feet with mean age 57 years and average follow-up of 13 months.

Results: All arthrodesis healed clinically and radiographically and no complications occurred. . Walking pain and walking distance were improved. The SF-12 
and the Manchester-Oxford Foot Questionnaire (MOXFQ) scores showed significant improvement. The majority of benefit occurred between 4-12 months 
operatively.

Conclusion: Ankle and subtalar arthrodesis with IM nail is a safe procedure with high healing rate, offering an improved quality of life in RA patients. Patients 
need to be counselled in relation to the long recovery and rehabilitation period. The functional benefit after ankle and subtalar fusion in patients with RA is com-
parable to the benefit after total knee and total hip replacement at 1 year follow-up.
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Introduction
Rheumatoid Arthritis (RA) affects the foot in 80% to 90% of 

patients [1]. Subtalar joint involvement in rheumatoid arthritis is 
relatively common and affects 29% to 42% of the patients [2,3]. Ankle 
joint involvement is less common [4,5] but leads to joint destruction 
in later stages [6].

The tibiotalar and subtalar joints contribute in normal foot 
function and stability during walking and standing [7]. In patients 
with RA, when both joints are affected the main problems are pain 
and progressive plano-valgus deformity which can lead to severe 
functional limitations [8]. Although the initial management is 
conservative with foot orthoses [9,10], in progressive cases it is not 
possible to control the symptoms with footwear and orthotics [11]. 
In advanced stages of rheumatoid arthritis surgical joint fusion 
(arthrodesis) is the treatment of choice [12,13]. Ankle replacement 
can be considered with adjuvant subtalar fusion in selected cases if no 
major deformity correction is required.

Arthrodesis of subtalar and ankle joints offers stability and 
deformity correction in order to maintain pain free ambulation and 
improve function [14]. 

Intramedullary (IM) nails have been used to fuse ankle and 

subtalar used and evaluated in patients with rheumatoid arthritis [19-
22].

The aim of this prospective study is to evaluate the management 
of subtalar and ankle joint arthritis in RA patients with retrograde 
IM nail.

Material and Methods
34 Ankle and subtalar joint arthrodesis procedures performed in 

23 patients, 21 women and 2 men, with rheumatoid arthritis with 34 
treated feet were included in this retrospective study. The diagnosis 
was confirmed according to the criteria of Arnett et al. [23].

11 patients (all women) were operated bilaterally. The mean age at 
surgery was 57 years (range 36-76 years). The indication for surgery 
was severe ankle and sublalar joint destruction with concomitant 
planovalgus deformity which could not be managed with shoes or 
assistive devices.

The chosen intramedullary nailing systems were the OxBridge™ 
Ankle Fusion Nail (12 patients, 6/12 bilaterally) and the Phoenix™ 
Ankle Arthrodesis Nail System (10 patients, 5/10 bilaterally).

DMARD medication was withheld 1 week prior to surgery and 
restarted 1 week postoperatively to minimize the risk for Operative 
technique/postoperative management Patient is positioned supine on 
the operating table with sandbag under the buttock. The procedures 
were carried out under spinal anaestethic with 1.5 g i.e., Cefuroxime 
as antibiotic prophylaxis. Contralateral foot-pumps were used for 
mechanical VTE prophylaxis A lateral transfibular approach was used 
to access both ankle and subtalar joint with an additional incision 
at the sole of heel for the insertion of the retrograde nail. The bony 
surfaces of the ankle and subtalar joint were prepared using a high-
speed burr and morcelized autogenous bone graft was used from 
the harvested distal fibular. Under image intensifier (II) guidance 
one 2.5 mm × 320 mm entry guide wires was inserted retrograde 
through calcaneum, body of talus into the tibia. A further 2.5 mm 
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× 320 mm K-wire was inserted retrograde to maintain the rotational 
and neutral alignment of the ankle and hindfoot. Sequential reaming 
was performed and the adequate nail size was inserted and checked 
under II. One calaneal, one talar and two proximal locking screws 
were inserted in tibia to ensure rotational stability. Two further 
20 mm × 20 mm memory stables were used to enhance ankle and 
subtalar fusion site stability (Figure 1. Reference to the radiographs 
I emailed). Wounds were closed and the sterile dressing and a non-
weight bearing case were left intact for 2,5 weeks until review in the 
clinic with removal of sutures and re-application of cast. Non-weight 
bearing was instructed for 4 weeks followed by 4 weeks partial heel 
weight bearing. Chemical VTE prophylaxis with self-injection of 
LMWH for 4 weeks. The cast was removed at 8 weeks and replaced 
with a moon-boot walker for a further 2-4 weeks until normal foot 
wear was tolerated. Further clinically and radiographic follow-up was 
then at 6 and 12 months post-operatively. Further the longest follow-
up was 34 months. The evaluation included clinical and radiological 
examination (Figure 1). Structured questionnaires were completed at 
three points: 1) pre-operative clinic, 2) six month review clinic and 
12 month review clinic, 3) pain severity was graded on a scale from 
1 to 10. The walking distance was classified from 1 to 5 (1=unable to 
walk, 5=unlimited distance). Patient satisfaction was ranked from 1 to 
5 (1=Excellent, 5=poor). Postoperative need of shoe modification or 
orthotics was also recorded. 

Improvement in Quality of life was assessed with the SF-12 
scoring system [24]. It is a multipurpose short form survey with 12 
questions comprising Physical and Mental Health Composite Scores 
(PCS & MCS). Functional outcome was evaluated with Manchester-
Oxford Foot Questionnaire (MOXFQ) [25].

Results were considered to be significant at P<0.05. 

The physical component of SF12 was significantly improved at 12 
Months from 29.9 to 35.4, whereas the mental component showed an 
improvement only at six months beyond which it plateaued (Figure1) 
(Table 1).

The Manchester-Oxford Foot Questionnaire (MOXFQ) showed 
a significant improvement postoperatively with steady improvement 
at six months (64.8 to 45.3) and 12 months assessment (45.3 to 35.2) 
(Figure3) (Table 1).

Six patients required shoe modifications immediately and two 
patients needed orthotics postoperatively.

The walking distance was improved and walking pain also reduced 
significantly at 1 year after the surgery (Table 1). The walking distance 

Figure 1: The evaluation included clinical and radiological examination.

Results
There were no complications noticed intra- and postoperatively. 

All wounds healed without complications. Bony union was achieved 
in all patients. The patients with bilateral arthrodesis did not present 
any compound complications or difficulties in rehabilitation as the 
procedures were carried out in a staged manner.

There was a significant reduction in mean pain scores from 6.7 
in pre-operative period to 3.6 and 1.8 at 6 months and 12 months 
respectively. Only seven patients needed pain medication up to six 
months post-operatively (Figure 2) (Table 1).

Quality of life parameters also improved as indicated by SF12 
survey scores.

Figure 2: Pain medication up to six months post-operatively.

  Mean ± SD P-value
SF12P1 26.7 ± 6.9  
SF12P2 29.9 ± 9.5 0.02 (P1-P2)
SF12P3 35.4 ± 10.6 0.0006 (P1-P3)
SF12M1 47.7 ± 10.3  
SF12M2 51.1 ± 7.3 0.02 (M1-M2)
SF12M3 49.8 ± 11.6 0.22 (M1-M3)
Pain 1 6.7 ± 1.4  
Pain 2 3.6 ± 1.7 0.0000 (1-2)
Pain 3 1.8 ± 0.7 0.0000 (1-3)
MOXFQ1 64.8 ± 11.9  
MOXFQ2 45.3 ± 10.7 0.0000 (1-2)
MOXFQ3 35.2 ± 9.3 0.0000 (1-3)
Walk distance 1 2.6 ± 0.9  
Walk distance 2 3.46 ± 1.1 0.001(1-2)
Walk distance 3 3.75 ± 1.1 0.003(1-3)

Table 1: Quality of life parameters also improved as indicated by SF12 survey 
scores.

Figure 3: MOXFQ significant improvement postoperatively with steady im-
provement at six months and 12 months assessment.
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improved in all patients from a mean score of 2.6 to a mean score 
of 3.8 at 12 months (p 0.05). Prior to the procedure 2 patients could 
not walk, 51% of patients walked less than 100 yards, 15% walked 
100 yards to half an mile and 21% could walk between half and one 
mile, At 12 months after procedure, only 20% walked less than 100 
yards, 20% walked less than half mile, 20% walked between half to one 
mile and 37.5% of respondents claimed to be able to walk unlimited 
distance for the first time for many years.

At one year, 60% of respondents were very satisfied and 20% were 
satisfied with the operated foot. 64% of respondents felt that surgery 
met their expectations excellently and 44% felt the expectations were 
met well or very well. 12% of the respondents would not choose to 
have the procedure again however 76% of the respondents would 
definitely have the operation again if required. 

Discussion
 In rheumatoid arthritis the quality of life can be significantly 

limited due to pain and foot deformity [38,39]. Arthrodesis of the 
subtalar and ankle joints has been considered as the gold standard 
for management in RA patients with severe articular involvement 
of both ankle and subtalar joint with associated significant hindfoot 
deformity. The procedure has confirmed to be efficient in regaining 
mobility and walking endurance and provides lasting pain relief with 
a stable functional foot. 

Ankle and subtalar arthrodesis in RA can be achieved using 
various techniques including compression screws [26,27], plates 
[28], arthroscopic assisted fusion [29], external fixation [11], use of 
fibular strut [30] and intramedullary nails [14,18,19,21,31]. Total 
ankle arthroplasty has limited indications concerning foot deformity, 
patient’s age, talar necrosis etc [21].

In RA patients the choice of the surgical method should take into 
consideration important several specific issues such as skin and soft 
tissue condition [32], medication [33] and bone quality [34]. The 
skin and the underlying vessels, especially with prolonged chronic 
corticosteroid use, are often thin and cannot tolerate tension and 
extensive incisions. Wound healing is often compromised in these 
patients due to above factors. Osteoporosis with poor bone quality is a 
common problem in RA due to the underlying condition, medication 
and limited ambulation and is often associated with delayed union 
and failure of fixation [35].

The retrograde IM nailing has several advantages in subtalar and 
ankle joint arthrodesis such as lesser risk of soft tissue problems and 
increased stability of fixation [36].

The IM nail allows relatively early weight bearing and prevents the 
bones from immobilisation induced osteopenia [22]. In our study all 
patients started weight bearing in the fifth postoperative week.

The IM nail addresses the ankle as well as the subtalar arthritis 
simultaneously which if not already existed, might be sequelae of the 
isolated ankle arthrodesis.

Takenouchi et al. [19] reported 27 RA patients (30 ankle 
arthrodesis) with retrograde intramedullary nail with fins. The 
average follow–up was 10 years. They observed neither non-union 
nor complications. Nagashima et al. [20] reported about 25 ankle 
arthrodesis in RA patients using IM nail with positive results in 7 year 
follow-up.

Fujimori et al. [21] also showed good results in 35 months follow-
up in 15 RA patients. Moore et al. [37] reported IM nails in 7 RA 
patients with positive results.

Anderson et al. [22] reported about 25 ankle arthrodesis in 25 RA 
patients with retrograde nail with a mean follow-up of 3 years. The 
complications concerned non-union 1/25 ankles, wound healing 2/25 
ankles, deep infection 2/25 feet, remaining sensory loss in dorsal and 
plantar aspect of the foot in 7/25 cases.

In our series all arthrodesis healed without any complications 
concerning the soft tissue. We noticed a significant reduction in 
walking pain which is a result of the successful bone healing and 
stable foot. The walking distance also improved significantly and this 
has a positive effect in both physical and mental health.

Anderson et al. [22] used the Mazur and AOFAS hind-foot ankle 
scoring systems and the Makwana satisfaction scale. They concluded 
that these scores are not optimal instruments for the evaluation 
of clinical results in rheumatoid arthritis. The suggested that the 
assessment of physical and mental health in RA patients should 
include validated means.

In our study the SF12P was significantly improved six months 
with continued substantial improvement at 12 months after surgery. 
The two scales of the SF12MP provide glimpses into mental and 
physical functioning and overall health-related-quality of life. While 
the physical component scores continued to improve for 12 months, 
the mental component scores showed significant improvement only 
at six month followup. This indicated the extent of significant impact 
ankle and subtalar joint pain has on the mental wellbeing of the 
patients and how the arthrodesis procedure improves their mental 
wellbeing. 

We also used the Manchester-Oxford Foot Questionnaire 
(MOXFQ) is a patient-reported outcome measure for evaluating 
outcomes of foot or ankle surgery and comprises three subscales: 
pain, walking/standing and social interaction. Both scoring systems 
are validated; they are complimentary to each other and provide a 
detailed insight to the surgical outcome. The MOXFQ demonstrated a 
significant and steady improvement in patients’ symptoms and quality 
of life at both six months and one year follow up.

The result of our study are will within the published outcome 
studies published on this topic, but in our opinion the results of 
our prospective monitoring provide additional useful information 
for patient guidance as it is important to advise patients about 
the protracted recovery period and the importance of ongoing 
improvement in the latter half of the first post-operative year.

Conclusion
The use of retrograde IM nail in RA patients with severe ankle 

and subtalar arthrosis is a safe and successful method which provides 
good stability, less pain and high patient satisfaction with high bone 
union rates. Patients need to be counselled in relation to the long 
recovery and rehabilitation period. The functional benefit after ankle 
and subtalar fusion in patients with RA is comparable to the benefit 
after total knee and total hip replacement at 1 year follow-up.
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