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In mid-August of 1963 I accepted an invitation extended by the Ex-
Servicemen's Association of Finland to conduct a two-week course of pros­
thetic instruction in Helsinki. The course was to be held in the shops of the 
two major prosthetic firms serving the area, and I was asked to demon­
strate and teach the most advanced prosthetic techniques now current in the 
United States. With this assignment as a base, it seemed a good idea to ex­
pand my trip to include additional prosthetic centers in Europe. Arrange­
ments were therefore made through the New York University Prosthetics and 
Orthotics Education for me to visit centers in England, Demark and Norway, 
This trip proved to be a most illuminating and valuable experience, with 
numerous opportunities for the interchange of ideas on prosthetic practice. 
Concepts and techniques which I found of particular interest in each of the 
centers visited are presented in this article. 

ENGLAND 
On August 23, I visited the Roehampton Limb-Fitting Centre in London. 

Activities at this center include rehabilitation programs, limb-fitting services, 
and prosthetic research studies, under the sponsorship of the British Gov­
ernment. I was conducted through the center by Brigadier Norman Swettenham, with whom I had a most profitable exchange of information. We dis­
cussed the three major techniques used in America for fitting total contact 
above-knee sockets, and their advantages and disadvantages. 

An experimental fitting method used at Roehampton for above-knee 
total contact sockets entails the following procedures: 

The stump is inserted into a pre-shaped metal container which is several 
inches longer than the stump and is perforated with small holes (about the 
diameter of a pencil). The patient bears weight on the brim of the metal 
"socket" and the stump is checked through the holes. The holes distal to 
the area of stump and container are then closed off and a light mixture 
of plaster-of-paris is introduced distally by means of a tube. The hole 
nearest the distal stump is left open until the plaster reaches this level. This 
hole serves as an escape opening for the air trapped within the socket and 
assures good distal contact. 

After the plaster sets and the patient removes his stump, a cast duplicat­
ing the contour of the metal socket and mold is made. A total contact 
socket is then fabricated from this model. 

With the introduction of the Patella Tendon-Bearing Prosthesis in Eng­
land, considerable emphasis has been placed on finding a plastic material 
which would be a suitable replacement for the horsehide leather insert liners 
used in America. Apparently, the English climate causes leather to deteriorate 



even faster than it does in this country. An effort is also being made to 
develop a plastic material for use as a check socket. 

An interesting research program being carried on at Roehampton con­
cerns the study of a cast magnesium ankle, which utilizes a ball-and-socket 
joint. The item is designed to be laminated into a plastic shank. Many of 
the features originally incorporated in the United States Navy Functional 
Ankle are provided in this experimental ankle. A number of pilot wearers 
are currently testing this device. 

In the upper extremity studies section of the research center, the 
efficacy of externally powered prostheses is being investigated. 

DENMARK 

My next stop, on August 28th, was Copenhagen. At the Copenhagen 
Orthopedic Hospital, I was asked to demonstrate the use of the New York 
University flexible casting brim in the fabrication of lower extremity pros­
theses. The staff, under the direction of Messrs. Linquist and Kastrup, ob­
served and assisted in the application of this method to the casting of a leg 
socket for one of their patients. Following this session, a critique was held 
in which the cast modification and fabrication techniques were analyzed. 
The University of California, Berkeley, brims have been used successfully 
at this hospital for some time. The Patella Tendon-Bearing Prosthesis is 
also fitted on a routine basis there. Altogether, the sophisticated level of 
prosthetics at this center is noteworthy. It is probably attributable in part 
to the influence of the various international symposia held in Copenhagen. 

F I N L A N D 

I was in Helsinki from September 1st to the 15th as a guest of the 
Ex-Servicemen's Association of Finland, who sponsored my trip, with ar­
rangements handled by Mr. Johannes Reitamo, Secretary of the Association. 
My stay in Helsinki was a tremendously rewarding experience. It afforded 
me a chance to become acquainted with and to enjoy the gracious hospitality 
of the Finnish people, as well as giving me the experience of sharing with 
them the knowledge that we in America have acquired through our various 
research programs. 

The number of amputees in Finland is quite large in relation to their 
total population, primarily because of their heavy involvement in the Second 
World War, and secondarily because o f t h e i r climate w h i c h i - c o n d u c i v e to 
frostbite, with subsequent amputation. The Finns take a particular pride in 
showing regard for their disabled citizens. I noticed that when a disabled 
person walks down the street other pedestrians open a path for him. On 
one occasion 1 saw a driver bring his car to a halt to allow an amputee 
to pass safely by. 

During my stay I was given living quarters in the rehabilitation center 
that the Ex-Servicemen's Association provides for the benefit of its members. 
This gave me an excellent opportunity to observe the operation of this unique 
establishment. The Association is dedicated to the continuing well-being, 
both physical and emotional, of disabled ex-servicemen. To this end, the 
program of the rehabilitation center provides for a periodic two-week stay 
for its members, during which time the patient participates in a formal re­
habilitation schedule and receives full attention to his prosthetic needs. The 
physical program is quite rigorous, covering such activities as swimming, 
basketball, soccer, and body-building exercises. Two therapists are always 
in attendance. One administers prosthetic training, and whatever therapeutic 



TREATMENTS ARE REQUIRED, TO UPPER AND LOWER EXTREMITY AMPUTEES. THE OTHER 
SUPERVISES THE PROGRAM OF PHYSICAL ACTIVITIES. EACH DAY's PROGRAM ENDS 
WITH THE TRADITIONAL (AND DELIGHTFUL) Sauna—THE BATH IN STEAM FORMED FROM 
WATER THROWN ON HEATED STONES, ACCOMPANIED BY BRISK STROKES FROM A CEDAR 
OR BIRCH BOUGH. 

MANY o f t h e VETERANS MUST TRAVEL LONG DISTANCES f o r SATISFACTORY PROS­
THETIC SERVICE. THIS i s NOT ONLY TIME-CONSUMING, BUT WOULD OFTEN IMPOSE A 
SERIOUS FINANCIAL BURDEN. THIS TWO-WEEK RESPITE ALLOWS EACH MAN TIME f o r 
PHYSICAL AND MENTAL REJUVENATION. THE COST OF THIS ALL-ENCOMPASSING PROGRAM 
IS BORNE BY THE GOVERNMENT, WITH NO CHARGE AT ALL TO THE INDIVIDUAL VETERAN. 

THREE FINNISH PROSTHETICS FIRMS PARTICIPATED i n THE PLANNED PROGRAM, 
e a c h SENDING t w o QUALIFIED PROSTHETISTS AS ACTIVE STUDENTS IN THE COURSE OF 
INSTRUCTION IN AMERICAN PROSTHETIC TECHNIQUES. THEIR NAMES WERE: 
EDWARD HANNULA 

EDWARD AHLBLAD 
KURT ORLIKOTT 
MIKAEL BERNIKOFF 
MARTTI SANTALA 
KAUKO NICKLEN 

IN ADDITION, FOUR OTHER PROSTHETISTS w e r e GIVEN PERMISSION t o OBSERVE: 
SVEN GUSTAFSSON 

ESKO OKSA 
KALERVO H. TANNER 
HELMER JENSTROM 

THE TWO-WEEK PROGRAM WHICH WAS PLANNED WITH THE ASSISTANCE o f DR. 
SIDNEY FISHMAN o f N . Y . U . WHO w a s PRESENT f o r THE INAUGURATION OF THE 
COURSE, CONSISTED OF A WORK SCHEDULE OF APPROXIMATELY SEVEN HOURS A DAY 
FOR SIX d a y s A WEEK. I N CONDUCTING THE COURSE, I EMPHASIZED ABOVE-KNEE 
TOTAL CONTACT FITTINGS, AND THE USE OF POROUS LAMINATES IN BELOW-KNEE AND 
UPPER EXTREMITY PROSTHESES. 

THE COURSE WAS CONDUCTED ALTERNATELY IN TWO MAJOR SHOPS IN HELSINKI. 
THE FIRST DAY OF INSTRUCTION COVERED THE EXTERNAL FINISHING OF PROSTHESES, 
AND WAS f o r MY FINNISH STUDENTS AN INTRODUCTION TO THE USE OF POLYESTER 
r e s i n s AND POLYVINYL ALCOHOL SHEETING. THE MATERIALS CUSTOMARILY USED FOR 
e x t e r n a l FINISHING IN FINLAND ARE EPOXY RESINS AND POLYVINYL CHLORIDE SHEETING. 

THE LEVEL OF PROSTHETICS IN FINLAND HAS RISEN MARKEDLY WITH THE IN­
TRODUCTION AND USE OF THE PATELLA TENDON-BEARING BELOW-KNEE TECHNIQUES. 
GENERALLY, AMERICAN PROSTHETIC TECHNIQUES ARE IN WIDESPREAD USE. ABOVE-
KNEE PROSTHETIC PRACTICES, HOWEVER, ARE STRONGLY INFLUENCED BY GERMAN OPEN-
END SOCKET TECHNIQUES, WHICH TYPICALLY EMPLOY HEAVY GLUTEAL BEARING CON­
STRUCTION WITH A MEDIAL SLOPING POSTERIOR WALL, AND A LOWERED MEDIAL WALL. 
THE PATIENTS I OBSERVED WHO WERE FITTED IN THIS WAY WERE GENERALLY QUITE 
PLEASED AND COMFORTABLE WITH THEIR SOCKETS, ALTHOUGH EXAMINATION REVEALED 
SOME EVIDENCE OF ADDUCTOR ROLLS. I DISCUSSED THIS FINDING WITH THE FINNISH 
PROSTHETISTS, WHO TOLD ME THAT THE AMERICAN TECHNIQUE OF A HORIZONTAL POS­
TERIOR SOCKET WALL HAD GENERALLY NOT BEEN SUCCESSFUL BECAUSE OF THEIR PA­
TIENTS' DIFFICULTY IN TOLERATING CONCENTRATED PRESSURE ON THE ISCHIAL TUBEROS­
ITY. I N VIEW OF THEIR EXPERIENCE WITH THE HORIZONTAL POSTERIOR SOCKET WALL, 
IT DID NOT SEEM PRACTICAL TO ATTEMPT TO FORCE THIS CHANGE ON PATIENTS 
WHO HAD BEEN SATISFACTORILY FITTED FOR LONG PERIODS WITH A DIFFERENT TECH­
NIQUE. I THEREFORE MODIFIED OUR USUAL ABOVE-KNEE FITTING TECHNIQUE BY IN­
CREASING THE GLUTEAL SUPPORT AND ALLOWING FOR A SLIGHTLY SLOPING POSTERIOR 
WALL. FROM THIS EXPERIENCE, I GAINED THE IMPRESSION THAT THE TECHNIQUE OF 
PROVIDING GREATER GLUTEAL-BEARING CONSTRUCTION DESERVES FURTHER INVESTIGATION. 

DURING THE TWO-WEEK PERIOD o f THE COURSE, WE FITTED NINE UPPER AND 
LOWER EXTREMITY PATIENTS WITH A TOTAL OF 15 SOCKETS: EIGHT ABOVE-KNEE SOCKETS: 
five PATELLA TENDON-BEARING BELOW-KNEE LIMBS: ONE BELOW-ELBOW POROUS LAM­
INATE SOCKET: ONE BELOW-KNEE POROUS LAMINATE SOCKET. 



THE MAJOR PROBLEMS IN THE FIELD OF PROSTHETICS IN FINLAND ARE THE 
SHORTAGE OF SKILLED PROSTHETICS WORKERS, AND THE LACK OF TRAINING IN ANATOMY 
AND THE MEDICAL ASPECTS OF PROSTHETICS ON THE PART OF THE PRACTICING PROS­
THETISTS. THERE IS ALSO A LACK OF COMMUNICATION BETWEEN MEDICAL AND PROS­
THETIC PERSONNEL. THOSE CONCERNED WITH THE FIELD RECOGNIZE THESE PROBLEMS 
AND ARE TAKING STEPS TO CORRECT THEM. PLANS ARE UNDER WAY TO INAUGURATE A 
JOINT MEDICAL-PROSTHETICS COURSE OF STUDY, WHICH SHOULD GO A LONG WAY TOWARD 
IMPROVING PROSTHETIC PRACTICE. 

IN SUMMARY, I FOUND THE GROUP TO BE FORWARD-LOOKING, INTELLIGENT AND 
INDUSTRIOUS STUDENTS, AND IT WAS A GREAT SATISFACTION TO WORK WITH THEM. 

NORWAY 

ON SEPTEMBER 1 6 AND 17, I VISITED THE SOPHIES MINDE ORTHOPEDISK 
VERSKSTED, I N OSLO, AT THE INVITATION OF MR. NORLOFF, THE SHOP SUPERVISOR. 
HERE I WAS ASKED TO GIVE INSTRUCTION IN THE USE OF THE N .Y .U . FLEXIBLE CAST­
ING BRIM FOR FABRICATING TOTAL CONTACT ABOVE-KNEE SOCKETS. FOUR PROSTHETISTS 
PARTICIPATED IN THIS ORIENTATION SESSION. MAJOR EMPHASIS WAS PLACED ON 
DEMONSTRATING THE BASIC CASTING TECHNIQUE WITH ONLY ONE SOCKET COMPLETED 
AND FITTED TO A PATIENT. THIS PATIENT WAS AN ABOVE-KNEE AMPUTEE WHO COULD 
NOT BE ACCOMMODATED COMFORTABLY WITH A WOOD SUCTION SOCKET. HE WAS A 
DIFFICULT CASE BECAUSE OF EXTREME SENSITIVITY IN THE DISTAL AREA OF THE STUMP 
AND AN INVAGINATED SCAR IN THE ADDUCTOR LONGUS REGION. NEVERTHELESS, WE DID 
SUCCEED IN FITTING HIM SATISFACTORILY WITH A TOTAL CONTACT SOCKET. 

THE NORWEGIANS HAD NOT MADE ANY ABOVE-KNEE TOTAL CONTACT SOCKETS 
PRIOR TO M Y VISIT, AND WERE CONCERNED ABOUT DISTAL STUMP CONTACT. PRACTICAL 
EXPERIENCE IN THE FABRICATION OF ABOVE-KNEE TOTAL CONTACT SOCKETS IS ONE OF 
THEIR GREATEST NEEDS. 

S U M M A R Y 

WITHOUT EXCEPTION, IN THE COUNTRIES THAT I VISITED, THE AMERICAN INFLU­
ENCE WAS EXTENSIVE, AS SEEN IN THE WIDESPREAD USE OF THE PATELLA TENDON-
BEARING PROSTHESIS. HOWEVER, THEIR CHIEF CRITICISM OF THIS TECHNIQUE CONCERNS 
THE RELATIVELY SHORT LIFE SPAN OF THE RUBBER INSERT AND LINER. TO COPE WITH THIS 
PROBLEM, MOST OF THESE PROSTHETIC CENTERS ROUTINELY FABRICATE TWO LINERS AT 
THE OUTSET, AND STORE THE LAMINATION CAST FOR FUTURE USE. 

THE ABOVE-KNEE FITTINGS THAT I SAW IN SOME OF THE SCANDINAVIAN COUNTRIES 
DIFFERED FROM THE TYPICAL QUADRILATERAL ABOVE-KNEE SOCKETS MADE IN THE UNITED 
STATES. THE POSTERIOR LATERAL CORNER HAS A BROAD FLARE TO ACCOMMODATE CON­
SIDERABLE GLUTEAL BEARING. THE POSTERIOR WALL SLOPES MEDIALLY WITH A SLIGHT 
DIP OR POCKET FOR THE ISCHIAL TUBEROSITY. THE MEDIAL WALL TENDS TOWARD 
ROUNDNESS RATHER THAN TOWARD THE STRAIGHT AND SQUARE SHAPE THAT WE COM­
MONLY SEE IN THE UNITED STATES. THE MEDIAL BRIM IS APPROXIMATELY 1/4" TO 
3/4" LOWER THAN THE POSTERIOR BRIM. THE ANTERIOR REGION EXHIBITS A RATHER 
SHALLOW SCARPA'S TRIANGLE AND BLENDS INTO THE CHANNEL OF THE RECTUS FEMORIS. 
THE SOCKETS ARE OF AN OPEN END TYPE. 

OVERALL, I GAINED THE IMPRESSION THAT THE ORGANIZED RESEARCH AND DE­
VELOPMENT PROGRAMS IN THE UNITED STATES HAVE FURNISHED GREAT IMPETUS IN 
ADVANCING PROSTHETIC KNOWLEDGE AND PRACTICE WELL BEYOND THE SHORES OF OUR 
LAND. HOWEVER, THERE IS NO DOUBT THAT CONTINUING NEED EXISTS IN EVERY 
COUNTRY FOR FURTHER PROSTHETIC DEVELOPMENT AND EDUCATION. THIS TRIP DEMON­
STRATED TO M E IN A VERY GRAPHIC MANNER HOW THE EXCHANGE OF PROSTHETIC 
INFORMATION AND IDEAS HELPS US TO WORK MORE EFFECTIVELY FOR THE BETTERMENT 
OF DISABLED PEOPLE ALL OVER THE WORLD. 


