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INTRODUCTION 

Aquatic rehabilitation in transfemoral amputee 
populations is very limited. Little to no literature 
related to this is available. Whether arising from 
concerns about compromising componentry or 
general concerns about the aquatic environment, little 
is known about the outcomes that can be gained from 
focusing on a reduced-gravity environment for 
amputees. Drawing from a case study currently under 
review by the JPO and additional patients, lessons 
gained from 2 years of aquatic transfemoral 
rehabilitation will be presented for consideration.     

METHOD 

Subjects will include geriatric unilateral transfemoral 
amputee, mature female adult bilateral transfemoral 
traumatic amputee and young K4 unilateral 
transfemoral amputee. Video of patients will be 
available (media releases have been obtained). All 
results are corroborated by collaborating physician 
and/or therapist. Lessons from initial case study 
method have been incorporated into subsequent 
cases since there is no current protocol for this 
intervention. Configurations both with and without 
prosthetic knees were used. 

RESULTS 

The benefits of aquatic rehabilitation for transfemoral 
amputees in a reduced gravity environment have 
been significant. Ambulation time during therapy 
sessions increased 900% from 5 minutes to 45 
minutes. After 30 days, ambulation range increased 
from 100 feet to 400 feet and 3-year-old hip flexion 
contractures reduced from 45 degrees to 20 degrees. 
Use of a motorized underwater treadmill would reduce 
time until patient fatigue by 50%. Bilateral 
transfemoral amputation increased 4000% from 100 
feet to 30 minutes at 1.5 mph on a motorized 
treadmill. K4 military candidates were able to increase 
gains without compromising contralateral 
comorbidities. Patients reduced disability ratings from 
78% to 48% in 4 months starting aquatic rehabilitation 
3 years after amputation. Additional results will be 
discussed. 

DISCUSSION 

The results of aquatic ambulation transformed the 
lives of the patients. The patience of the initial patient 
made it possible to learn many valuable lessons for 
both the amputee as well as for broader applications 
in orthopedics. 

There was significant carryover from the aquatic 
environment to land-based ambulation. The 
exponential increase in walking time without fear of 
falling had a tremendous impact on balance and 
confidence.  

Advancing from open walking to motorized treadmill 
walking allowed greater distance and walking speed 
since the subjects’ bodies were no longer subjected to 
water resistance. The motorized element created a 
trunk extension reaction for a more upright posture 
and a longer stride. Water is known to reduce the 
sympathetic nervous system response, allowing 
patients to relax, which improved the stretch on the 
hip flexors. Additionally, eliminating the fear of falls 
allowed patients to better gain proficiency in walking, 
both in water and on land. 

CONCLUSION 

With the increase of available waterproof 
componentry and the results from these patients, we 
can conclude that further study into the benefits of 
aquatic ambulation for transfemoral amputees is 
worthy of exploration.  

CLINICAL APPLICATIONS 

Aquatic ambulation is an effective way to assess 
potential issues for patients. It can rehabilitate 
patients who may be a greater fall risk or may put a 
compromised sound limb at risk before the affected 
limb can support the burden of ambulation. Surgeons 
were willing to reduce post revision NWB periods by 
75% when patients were walking at 25% body weight. 
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