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Orthotic Correction of Postural Unleveling  
in a Patient With Ankylosing Spondylitis
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The authors describe the case of a patient with ankylosing spondylitis who 

was treated with orthotic devices for postural unleveling. The patient described 

specific pre-existing postural problems, both static and dynamic, that had 

been present for many years. A unilateral 9-mm gel heel lift was used, fol-

lowed by custom-molded orthotic devices that incorporated the heel lift. The 

patient reported immediate resolution of these symptoms after orthotic treat-

ment, as well as increased functionality and satisfaction in activities of daily 

living, which coincided with the leveling of his posture. The orthotic devices 

were used until the patient underwent total hip arthroplasty, at which point the  

orthotic treatment was discontinued. 
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Ankylosing spondylitis (AS) is a progressive, genetically influenced, sero-
negative spondyloarthropathy. The disease can involve the axial skeleton, 
entheses, and sacroiliac joints, among other structures. The disease process 

is thought to occur by means of macrophage and then lymphocyte infiltration of the 
affected joints.1 The release of inflammatory mediators with consequent bone erosion 
is followed ultimately by osseous ankylosis.1 The current standard of care in patients 
with AS includes continuous use of nonsteroidal anti-inflammatory drugs (NSAIDs) 
as first-line therapy. Anti–tumor necrosis factor-α monoclonal antibodies should be 
used in patients with persistently high disease activity.2 The published literature on the 
effects of anti–tumor necrosis factor agents on bone formation has focused primarily 
on NSAID nonresponders.3 The disease course is monitored radiographically and 
clinically. Goals of therapy in patients with AS include maintenance of function, 
minimization of symptoms, diminishment of pain and stiffness, and improvement of 
posture, fitness, mobility, function, quality of life, and mood. Physical therapy and 
home exercise are mainstays of treatment.4-7 
	 We report the case of a man with AS whose postural unleveling was managed with 
orthotics. To our knowledge, this is the first reported case involving this type of orthotic 
correction in a patient with AS.
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wanted to delay surgical treatment until he was at least 
60 years old, as another physician had explained to him 
that the prostheses used in total hip arthroplasty (THA) 
sometimes fail and can require revision surgery after 10 
years.8 He eventually agreed to undergo a trial interven-
tion using an orthotic device to improve his posture. He 
was given a 9-mm gel heel lift for his right shoe. Quadri-
ceps strength was considered adequate to prevent knee 
buckling.

First Follow-Up 

The patient returned for follow-up 2 weeks later and 
stated that his gait and posture had markedly improved, 
with no disease flare-ups in the interim. He noted that 
although he used to have pain in his hips while doing 
yard work, with the heel lift he was able to work in his 
yard for 8 hours continuously without pain. He com-
mented that the lift seemed to maintain his hip posture so 
that he no longer had to walk on tiptoes. The thigh numb-
ness that he had previously reported was still present but 
much improved with the heel lift. Physical examination 
revealed a level sacral base and level ASISs. The heel-lift 
trial was deemed successful, and the patient was fitted for 
custom-molded orthotic devices. The orthotic devices 
used were full-length bilateral inserts with unilateral 
complete heel lifts.

Surgical Treatment 

Seventeen months after his first visit to our clinic, the 
patient presented to the orthopedic surgery service for 
the previously recommended right THA. Review of his 
medical record revealed that his right hip pain was suc-
cessfully kept in remission for 12 consecutive months 
after orthotic placement. However, the patient’s AS con-
tinued to progress, and by 17 months the patient opted 
for THA. Preoperative radiographic findings again 
showed severe, right-greater-than-left degenerative 
changes of the hips (Figure 2). The orthotic devices were 
worn up until the day of the surgical procedure and then 
discontinued postoperatively. 
 

Case Report
History

A 59-year-old right-handed man with AS (diagnosed at 
age 19 years) and osteoarthritis of the right hip was re-
ferred to our physical medicine and rehabilitation service 
for evaluation of leg length discrepancy (LLD). The pa-
tient reported that he had been informed of his LLD 
when he was in his 20s, but he had not received orthotic 
treatment. At the time of presentation, he was receiving 
celecoxib, prednisone, and infliximab (infused every 6 
weeks), all prescribed by another physician. Despite 
prior treatment, the patient still described increased pain, 
particularly in his right hip, during golfing, yard work, 
and other activities of daily living. The patient also re-
ported numbness in his right thigh that made it difficult 
for him to stand for long periods. In addition, the patient 
noted that before urinating, he would have to engage in a 
compensatory postural modification. Specifically, he 
would bend his right knee and push himself up on his 
right toe in an attempt to even out his leg lengths so that 
he could urinate in a stable fashion. 

Physical Examination

On physical examination, the patient had level anterior 
superior iliac spines (ASISs), right-on-right forward 
sacral torsion, and a short right leg. Visual gait inspection 
revealed marked bilateral hyperpronation in stance 
phase. The patient had an exostosis on the head of the 
first metatarsal bone of the right foot, consistent with the 
repeated application of asymmetric pressure. An asym-
metric sound produced on the tile floor with the patient’s 
foot strike during the stance phase of gait was observed. 

Imaging

Radiographic findings of the hip and pelvis revealed 
changes consistent with AS and degenerative joint dis-
ease. Hip radiographs revealed severe, right-greater-
than-left degenerative changes of the hips (Figure 1). 

Treatment

The risks and benefits of various treatments were thor-
oughly discussed with the patient. He stated that he 
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have reported the use of heel lifts and orthotic devices to 
improve chronic musculoskeletal pain in both civilian10 

and naval special warfare populations.9 The use of or-
thotic devices for postural correction in the general popu-
lation has been described at length.11 
	 Despite the paucity of studies specifically addressing 
the use of heel lifts and orthotic devices to correct gait 
and posture in patients with AS, interventions to modify 
and improve posture and functionality in these patients 
are well described in the literature. For example, several 
studies have established the benefits of physical therapy 
and home exercise programs in patients with AS.1,2,4-7 
Physical therapy is targeted at maintaining posture and 
mobility,2,4-7 as patients with AS are known to have worse 
posture and balance than the general population12 and are 
thus at increased risk of falling. Patients with AS are 
particularly vulnerable to vertebral fractures (particularly 
lower cervical fractures) after even minor trauma.12,13 If 
posture, balance, and stability can be improved in these 
patients, the risk of a fall may be reduced. In our patient, 
the goal of treatment with the heel lift and orthotic de-
vices was to improve posture. 
	 Because of the high risk of fracture in patients with 
AS, physicians must use caution when implementing 
interventions that modify forces on ossified spines. 
Clarke and colleagues13 described a case in which a man 
with AS and an extreme kyphotic flexion was placed in a 

Second Follow-Up 

The patient returned for follow-up and re-evaluation of 
posture 4 months after undergoing right THA. He denied 
any hip pain and stated that his thigh numbness had com-
pletely resolved. Physical examination revealed level 
ASISs and a level sacral base. Further orthotic correction 
was not indicated. Postoperative radiographic findings 
(Figure 3) showed good placement of the prosthesis.

Comment
 Of note, in the present case we identified functional LLD 
as a result of muscle imbalance rather than osseous 
causes. The former is more prevalent and is relevant to 
physicians interested in correcting gait dysfunction. Ad-
ditional information on LLD assessment, including pal-
pation of the medial malleoli, ASISs, sacral sulci, and 
inferior lateral angles of the sacrum, is available in a 
2000 article by Lipton et al.9 
	 Because AS is a disease process that by definition 
limits the range of motion in the spine, it was necessary 
that we carefully evaluate the entire risk-benefit ratio of 
using orthotic devices in our patient and proceed with 
caution. 
	 Searches of the Medline and Cochrane databases 
yielded no studies of the use of orthotic devices to correct 
postural unleveling in patients with AS. However, studies 

Figure 1.
Bilateral hip radiograph of a 59-year-
old man with ankylosing spondylitis and 
osteoarthritis of the right hip.

Figure 2. 
Preoperative bilateral hip radiograph of a 
60-year-old man with ankylosing spondylitis 
and osteoarthritis of the right hip. 

Figure 3.
Postoperative bilateral hip radiograph 
showing good prosthetic placement in a 
60-year-old man with ankylosing spondylitis 
and osteoarthritis of the right hip. 
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rigid cervical collar after he fell and sustained a cervical 
vertebral fracture. The rigid collar forced the patient’s 
neck into hyperextension, causing spinal compression. 
Despite the physicians’ efforts to surgically correct the 
complication, the patient died. Successful correction of 
cervical fractures and flexion deformity has been re-
ported in cases with a more gradual approach to 
extension.15 
	 Our patient’s stated desire was to wait as long as pos-
sible before undergoing THA to maximize the therapeu-
tics of the intervention. Outcomes after hip implantations 
vary according to the type of implant used and patient 
characteristics, but it is common for patients to require 
revision surgery after 10 years because of factors such as 
infection, dislocation, instability, wear, loosening, or 
mechanical failure.8 In the present case, the use of or-
thotics allowed our patient to delay THA.

Conclusion 
The use of heel lifts and custom orthotic devices to cor-
rect posture may be beneficial in appropriate patients 
with AS. In the present case, the use of these devices al-
lowed the patient to delay surgical treatment and coin-
cided with a remarkable increase in the patient’s 
satisfaction with life and his ability to perform activities 
of daily living. 
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