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The most challenging problem in fitting patients with bilateral shoulder 
disarticulation amputations or congenital amelias has been to provide them 
with satisfactory bilateral terminal device function. In the past, separation 
of controls has been possible only by utilizing complex controls designs. 
Various approaches to this problem have been investigated, and a fair 
degree of success has been achieved with some adult amputees; however, 
attempts to provide bilateral upper-extremity child amputees with separation 
of controls have been totally unsatisfactory. 

This failure has been due primarily to the musculoskeletal limitations 
of the patients: the bilateral shoulder disarticulation or above-elbow child 
amputee has very limited power and scapular abduction, and it is difficult 
if not impossible for him to operate a prosthesis throughout its functional 
range. However, he may have very good power sources in shoulder eleva
tion, shoulder abduction, and trunk bending. In order to meet the excur
sion requirements, it seemed expedient to utilize these superior sources, 
if possible. 
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PERINEAL STRAPS HAVE BEEN USED TO TAP THESE POWER SOURCES, BUT THE 
DISCOMFORT RESULTING FROM THE USE OF A PERINEAL STRAP MADE SUCH DESIGNS 
UNSATISFACTORY FOR CHILDREN. 

TO OVERCOME THIS PROBLEM OF DISCOMFORT, AND TO PROVIDE A MORE STABLE 
ANCHOR POINT THAN THE PERINEAL STRAP AFFORDS, A THIGH CUFF HAS BEEN DESIGNED 
TO SOLVE THESE PROBLEMS OF COMFORT AND FUNCTION (FIGURES 1 AND 2 ) . THIS 
THIGH CUFF IS SIMILAR TO THE TOP BRIM OF AN ABOVE-KNEE SUCTION SOCKET, AND 
IS QUADRILATERAL IN SHAPE, THUS ALLOWING THE FORCES EXERTED ON THE CUFF TO BE 
DISTRIBUTED AS EVENLY AS POSSIBLE. 

TWO TYPES OF MATERIAL HAVE BEEN USED IN TESTING THIS DESIGN: THE FIRST 
WAS A LAMINATED POLYESTER (4110) WHICH WAS FOUND TO HAVE THE DISADVANTAGE 
OF BEING RIGID, AND CAUSED DISCOMFORT WHEN THE PATIENT WAS SEATED. POLY
ETHYLENE SHEET PLASTIC WAS THEN TRIED AND FOUND TO BE MUCH MORE SUITABLE, 
PROVIDING THE DESIRED FLEXIBILITY WITH NO LOSS OF STRENGTH. 

WHEN EXPERIMENTATION INDICATED THAT SUCH A CUFF WOULD PROVIDE A 
VERY STABLE ANCHORING POINT, THIS ANCHOR POINT WAS LOCATED ON THE LATERAL 
SIDE AND OVER THE GREATER TROCHANTER AREA. BOTH CONTROL STRAPS WERE PLACED 
IN APPROXIMATELY THE SAME LOCATION, CLOSE TO THE HIP AXIS: THIS PROVIDED 
AUTOMATIC SEPARATION OF CONTROLS, WITH A COMMON ANCHOR POINT BUT DIFFERENT 
CONTROL SOURCES. NO CROSS CONTROL MECHANISM WAS NECESSARY. THESE 
BILATERAL CONTROLS CAN BE OPERATED SINGLY OR JOINTLY, AS THE PATIENT DESIRES. 
CHILDREN WHO HAVE BEEN FITTED WITH THIS TYPE OF CONTROL SYSTEM NOW HAVE 
SUFFICIENT POWER TO ACHIEVE GOOD BILATERAL FUNCTION. 

Fabrication of the Thigh Cuff 

THE TECHNIQUE USED IN TAKING THE CAST IS SIMILAR TO THAT EMPLOYED IN 
FITTING AN ABOVE-KNEE TOTAL CONTACT SOCKET. THE LATERAL BRIM OF THE SOCKET 
SHOULD BE CARRIED OVER THE GREATER TROCHANTER TO PROVIDE ENOUGH MATERIAL 
FOR THE ANCHOR POINT WITH ITS NECESSARY FASTENINGS. 

THE CUFF SHOULD BE PLACED ON THE DOMINANT SIDE: THIS PLACEMENT 
IS MORE EFFICIENT AND ALSO CONSERVES ENERGY. (ONLY SHOULDER ELEVATION IS 
REQUIRED TO OPERATE THE PROSTHESIS ON THE CUFF SIDE, WHEREAS ON THE OPPOSITE 
SIDE A COMBINATION OF SHOULDER ELEVATION, SHOULDER ABDUCTION, AND TRUNK 
BENDING IS NECESSARY.) 

THE CAST IS FILLED IN THE USUAL MANNER, THEN SMOOTHED DOWN AND SHAPED 
TO THE PROPER QUADRILATERAL CONFORMATION. THE CUFF SHOULD EXTEND FROM 
TWO TO THREE INCHES BELOW THE ISCHIAL SEAT LEVEL. IT SHOULD NOT FIT TOO 
TIGHTLY: APPROXIMATELY ZERO TENSION SHOULD BE MAINTAINED CIRCUMFERENTIALLY 
AT THE RIM OF THE SOCKET. ONE-EIGHTH-INCH POLYETHYLENE SHEET IS USED, WITH 
DOT SNAP FASTENERS FOR ANCHOR POINTS. 

THE POLYETHYLENE IS MEASURED AND CUT, THEN LAID ON A CLEAN PIECE OF 
PAPER AND HEATED WITH A HEAT GUN. POLYETHYLENE IS OPAQUE AT ROOM 
TEMPERATURE, BUT STARTS TO BECOME TRANSPARENT WHEN IT REACHES THE PROPER 
MOLDING TEMPERATURE. AT THIS POINT THE HEATED POLYETHYLENE SHEET IS WRAPPED 
AROUND THE CAST, WITH THE SEAMS OVERLAPPING ON THE LATERAL SIDE OF THE CAST. 
THIS DOUBLE THICKNESS WILL ALLOW SOME ADJUSTMENT WHEN FITTING INITIALLY 
FOR SIZE. ONCE PROPER FIT HAS BEEN DETERMINED, THE SEAMS CAN BE RIVETED 
WITH SPEED RIVETS. THIS DOUBLE SEAM WILL PROVIDE ADDITIONAL STRENGTH AT 
THE POINT WHERE THE ANCHOR SNAPS ARE TO BE POSITIONED. ALL TRIMS CAN BE 
MADE WITH A KNIFE OR SCISSORS, AND THE EDGES CAN BE BURNISHED WITH A 
FELT PAD ON A GRINDING WHEEL. 

THE THIGH CUFF IS THEN FITTED TO THE PATIENT, THE AREA OF THE GREATER 
TROCHANTER MARKED, AND THE SNAPS PUT ON. 



A S THIS IS NOT TO HE A WEIGHT-HEARING CUFF, AN ISCHIAL SEAT SHELF IS NOT 

NECESSARY. A SLIGHT FLARE IS DESIRABLE, BECAUSE IT INCREASES COMFORT IN THE 

SITTING POSITION. T H E PERINEAL AREA SHOULD BE VERY CAREFULLY FITTED TO MAKE 

CERTAIN THAT THE CUFF IS NOT PRESSING AGAINST THE PUBIS OR RAMIS, AND THAT 

THERE IS SUFFICIENT CLEARANCE IN THE CROTCH AREA. 

COMPENSATIONS FOR GROWTH CAN EASILY BE M A D E BY REMOVING THE RIVETS 

ON THE LATERAL SIDE, READJUSTING THE CUFF FOR BELTER FIT AND COMFORT, AND THEN 

RERIVETING THE SEAM. 

NOTE, IN FIGURE 3 , THE CROSSBAR NEAR THE END OF THE CONTROL CABLE. 

THIS CROSSBAR IS HELD IN PLACE ON THE SHOULDER CAP BY MEANS OF A POLY

ETHYLENE CROSSBAR STRAP, WHICH SWINGS VERY FREELY AROUND THE RIVET POINT, 

THUS COMPENSATING FOR ANY MOVEMENT AND ALMOST CANCELLING OUT ANY CABLE 

FRAYING OR BREAKING AT THIS POINT. 

TH IS THIGH CUFF DESIGN HAS M A D E IT POSSIBLE TO TAKE MINIMAL ACTION 

CASES AND PROVIDE THEM WITH A DEGREE OF FUNCTION WHICH HAD BEEN QUITE 

IMPOSSIBLE TO ACHIEVE PREVIOUSLY. ALTHOUGH FUTURE DESIGNS MAY PROVIDE 

EVEN MORE FUNCTION FOR THE SEVERELY-INVOLVED BILATERAL UPPER-EXTREMITY CHILD 

AMPUTEE, THE RESULTS OF FITTING WITH THE THIGH CUFF HAVE BEEN VERY GRATIFYING— 
FAR SUPERIOR TO ANY SYSTEM OF CROSS CONTROLS OR PERINEAL STRAP DESIGN USED 

PREVIOUSLY. 

EDITOR'S NOTE: IN REPLY TO THE Journal's REQUEST, MR. SURAIDA hAS GIVEN Us A BRIEF 
BIOGRAPHY. ORIGINALLY A NATIVE OF HONOLULU, MR. SUMIDA CAME TO CALIFORNIA IN 1949, 
WHERE HE RECEIVED APPRENTICESHIP TRAINING AT THE R . E . HUcK CO. IN SAN FRANCISCO, AND 
LATER WAS EMPLOYED AT LAURENCE ORTHOPEDIC IN OAKLAND. HE RETURNED TO HONOLULU IN 
1953 TO OPEN HIS OWN PROSTHETICS SHOP, WHICH HE OPERATED UNTIL 1957. H E WAS EMPLOYED 
AT PEERLESS PROSTHETICS IN LOS ANGELES FROM 1957 UNTIL HE JOINED THE STAFF OF THE CHILD 
AMPUTEE PROSTHETICS PROJECT AT THE UNIVERSITY OF CALIFORNIA, LOS ANGELES, IN 1960. MR. 
SUMIDA IS NOW ASSOCIATE SPECIALIST IN PROSTHETICS AT C A P P . 
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