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INTRODUCTION 

The vast majority of people with lower limb 
amputation who use a prosthesis walk with at least 
one gait deviation. Over time, the altered forces on 
the skeletal and soft tissues of the intact limb can lead 
to degenerative conditions. (Nolan, 2003).  While 
there have been reviews published on the secondary 
physical conditions associated with lower-limb 
amputation and long-term prosthesis use, this review 
was conducted to search for observable gait 
deviations of persons with lower limb amputations. 
Addressing a potentially harmful gait deviation 
requires that we observe it and correct underlying 
causes. How can deviations be observed? 
Instrumented gait analysis is not available to most 
clinicians. We rely on observation either with or 
without technological enhancement. Knowing which 
deviations are observable will allow us to focus on 
those deviations and use readily-available 
technologies to assist our observation and do a better 
job addressing the underlying causes. Furthermore, 
how can a patient learn from this data that will help 
them reduce secondary conditions?  

METHOD 

In July 2014, a comprehensive computerized 
bibliographic databases search was performed in the 
following databases: Cumulative Index to Nursing and 
Allied Health Literature (CINAHL; 1982 to current), 
Clinical Pharmacology, Cochrane Library, Excerpta 
Medica Database (EMBACE; 1980 to current), 
Journal Citation Reports, NUcat, Ovid MEDLINE, 
PubMed (1966 to current), PsycINFO (1806- current), 
Scopus, Web of Science, and The Journal of 
Prosthetics and Orthotics Online Library (1989- 
current). The following search terms were used: 
(Secondary Effects gait deviations amputee) AND 
(Long Term effects gait deviations) AND 
(Osteoarthritis amputee) AND Osteopenia amputee) 
AND (Osteoporosis amputee) AND (Back Pain 
amputee). In addition to the electronic database 
search, a further search tracking citation of all of the 
primary studies were scanned and examined for 
inclusion. Inclusion criteria were studies, commentary, 
literature reviews or case studies relating to the long 
term biomechanical effects of gait deviations for 
persons with lower limb amputation. The articles were 
to have been published in last 20 years (except for 
Burke article, which was included as a “classic 
reference”) Exclusion criteria were dissertations, 
conference abstracts, and design or validation studies 
were excluded or articles printed in a language other 
than English.  

RESULTS 

Several articles in this review referenced the following 
observable gait deviations as the cause for secondary 
physical conditions 

1. Abnormal posture 

2. Lateral trunk bending 

3. Pelvic tilt or increased lumbar lordosis 

4. Decreased hip extension of the residual limb of 
TF amputees. 

5. Reduced prosthetic side knee flexion in early 
stance phase, and sound side excessive stance-
phase knee flexion angles during early stance-
phase  for transtibial amputees. 

6. Hip-hiking  and vaulting. 

7. Reduced late-stance ankle dorsiflexion occurring 
at opposite heel contact. 

8. Incorrect timing of initial plantarflexion to 
dorsiflexion transition occurring during early to 
late stance phase.  

9. Step length asymmetry 

10. Slower walking speeds and increased double 
support time.  

DISCUSSION 

Back pain, osteoarthritis of the sound limb, 
osteoporosis on the amputated side and sound side 
foot breakdown are the common secondary 
conditions that are caused by the observable gait 
deviations in persons with lower-limb amputation. If 
the practitioner is looking to reduce the chances of the 
conditions, it is helpful to know which deviations are 
more detrimental. From the review of the articles, it 
seems that leg length discrepancy is a key factor in 
causing many of these deviations which in turn lead to 
the secondary conditions.  

CONCLUSION 

Leg-length discrepancy is a major cause of concern 
for persons with lower limb amputations because it 
can lead to many secondary physical conditions. It 
can be observed during gait initiation as well as lateral 
tilting of the pelvis in the frontal plane, pelvic torsion in 
the sagittal plane, lumbar scoliosis, and step 
asymmetry.  

CLINICAL APPLICATIONS 

People who have a prosthesis that is the same length 
as the intact limb have fewer incidences of back pain. 
(Gailey, 2008), and they are able to create a more 
symmetrical step length. Patients often ask that the 
prosthesis be made shorter. Careful consideration 
and patient education should be taken in order to 
reduce the long-term damage of this change.  
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