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Prologue

This report is written by Nikki van Doornen and Mariska Roelofs. The reason why we have written this report is for graduation of our study Orthopaedic Technology at Fontys University of Applied Sciences. For this graduation we had an apprenticeship in the orthopaedic workshop of Mulago Hospital in Kampala, Uganda. Hereby we would like to thank the following people. Mr. Willem van Prooijen for arranging the contacts in Uganda, Prof. Dr. Michael Kawoya for getting us in contact with the head of the orthopaedic department and arranging our accommodation in Kampala, Dr. Tito Beyeza, head of the orthopaedic department for the approval of our apprenticeship in Mulago Hospital, Mr. David Muzira manager of the orthopaedic workshop for giving us the time and space for our project, Mr. Patrick Mugweri our supervisor for guiding us during this period in Uganda. Mr. Wim van Grieken for supervising us from the Netherlands and Dr. Geoffrey Madewo for supporting the NiMa-corset.
We had a great time in Uganda, and we will never forget this experience. 

Summary

This report was written during an apprenticeship in the orthopaedic workshop of Mulago Hospital in Kampala, Uganda. The first month was for investigating the possibilities for improving the patient’s treatment in the orthopaedic workshop. This has been done by introducing the NiMa-corset, the NiMa-prosthesis and five other small projects. The report is divided into three parts.

Part 1:  is about the NiMa-corset. NiMa stands for Nikki and Mariska. After some investigation the conclusion was to introduce a semi-rigid corset like we use in the Netherlands. The workshop uses another type of semi-rigid corset, but this is an expensive and uncomfortable corset. After research on the internet a review was written and presented by the authors at the first annual scientific orthopaedic conference of Uganda. Some doctors present at this conference will consider prescribing the NiMa-corset. During fabrication of the NiMa-corsets the different materials were tested and changed to get an optimal result. The price of this corset is much lower than the semi-rigid corset they used. After getting some results the workshop personnel was taught how to produce the NiMa-corset.

Part 2: is about the NiMa-prosthesis. The idea for making this prosthesis came from one of the clinics. There was a little girl with an upper limb amputation and she couldn’t put on her own shoes because she had no prosthesis. After investigation, the biggest problem in obtaining the prosthesis was the price. The price of an upper limb prosthesis is very high because all the parts have to be imported from Europe. The possibilities of producing an arm-prosthesis out of materials which are locally available was researched and a prototype was produced. 

Part 3: is about five other small projects. These projects are: Making a stump care leaflet, giving a safety lesson at the orthopaedic technicians school, improving the patient registration system, improving stock management and inviting three technicians to the Netherlands to teach them about the possibilities for different orthopaedic treatments.
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Introduction

This report is the result of an apprenticeship in the orthopaedic workshop of Mulago Hospital, Kampala, Uganda. Mulago Hospital is the national referral hospital of Uganda. The hospital has 1500 beds divided over several departments. The orthopaedic workshop is a part of the hospital. The workshop consists of four workshops and a school, these workshops are: metal, leather, wood en prosthetic/orthotic. Twelve orthopaedic technicians are working in the prosthetic/orthotic workshop. The main goal of this apprenticeship was to investigate how several treatments could be made more patient friendly and affordable in Mulago Hospital. This was done by several projects. The main project was the NiMa-corset which is described in part 1 of the report. NiMa stands for Nikki and Mariska. The report consists of two parts. Part 2 is about the NiMa-prosthesis and part 3 is about other small projects that were handled by the authors.
Part 1: NiMa-corset
1. Findings.

During the first weeks in the workshop in Mulago Hospital different orthopaedic clinics were visited and it appeared that in almost every case of a spinal injury a rigid-corset was prescribed.  According to what was learned at school, in about 6 of the 10 cases where they prescribe a rigid corset, a fabric semi-rigid corset would also work. Also realising that making a rigid corset is very expensive and most patients in Uganda can’t pay for a rigid corset, the authors wanted answers to the following questions:
· Why do they almost always prescribe a rigid corset?

· Why doesn’t the rigid corset fit properly?

· Why is the rigid-corset so expensive?

· Is it possible to make a fabric semi-rigid corset? And is this corset cheaper?

1.1.  Methodology 


Step 1:
Brainstorming about the research questions:
· Why do they almost always prescribe a rigid corset?
· Why doesn’t the rigid corset fit properly?

· Why is the rigid-corset so expensive?

· Is it possible to make a fabric semi-rigid corset? And is this corset cheaper?
The rest of methodology is based on the answers to these research questions.

Step 2:

Convincing the doctors that the NiMa-corset works:
· Finding evidence and writing a review.
· Presenting the review on the first annual scientific orthopaedic conference of the Uganda Orthopaedic Association.
· Asking questions every time that a doctor prescribes a rigid-corset and suggest that a NiMa-corset would also work.
Step 3:

Finding the proper materials for the NiMa-corset:
· Find out which materials are available in stock.
· Looking in town for the right materials.
· Trial and error to find the best materials.
Step 4:

Teaching the workshop personnel how to make the NiMa-corset:
· Making a course.
· Teaching the workshop personnel.
· Making the corsets afterwards in the workshop under supervision of the authors.
Step 5:

Getting feedback from the patients.
2. Research questions
Why do they prescribe almost always a rigid corset?

The doctors in Uganda have the choice out of two types of corsets, a semi-rigid ‘American’ corset and a rigid plastic corset. Both corsets have the problem that they don’t fit properly and because of that neither of the corsets works properly. 

The fit of this semi-rigid corset is poor so most Doctors prefer to prescribe a rigid corset.
Why doesn’t fit the rigid corset properly?

The reason that the rigid corset does not fit is partly because they want to discharge the patients as quickly as possible as the patients don’t have the money to stay for a long time in a hospital. Because of this they try to mobilize the patients as soon as possible. Therefore the orthopaedic technologists have to make a rigid corset, in order to make a rigid corset you have to take a cast, and this is a problem if the patient is not yet fit enough to stand or even sit up longer than the 10-20 minutes time necessary for taking a cast. The orthopaedic technologists tries to help the patient by taking only some measurements with a tape measure then he looks for a positive cast in stock. In this way the patient gets a corset sooner than would otherwise be possible, unfortunately this corset doesn’t fit.

That is the problem for patients in the hospital but this is also a problem for the ‘out-patients’ of the workshop. When the orthopaedic technologist discovers that he can use a cast from stock he becomes lazy and starts doing this for every patient that comes in need of a rigid corset. 

Why is the rigid corset so expensive?
The rigid corset is so expensive because the plastics have to be imported from Europe. 

Is it possible to make a fabric semi-rigid corset? And is this corset cheaper?

It is possible to make a fabric semi-rigid corset. The needed sewing machine is available in the workshop and there are trained tailors in the workshop who know how to use this machine. There is also fabric, velcro, rings and sheets of aluminium in stock. The only thing that was not in stock was non-elastic webbing but that can be bought in town. It seemed likely that the NiMa-corset would be cheaper but that needs to be calculated after making the first NiMa-corset.

3. Research
3.1. Pathology 
The most common spine pathologies seen in the Mulago Hospital orthopaedic workshop are.
1. prolapsed lumbar intervertebral disc.
2. spondylolysis.
3. spondylolisthesis.
3.1.1. Prolapsed lumbar intervertebral disc

Prolapsed lumbar intervertebral disc (discus prolaps) is a herniation of a lumbar intervertebral disc, the discs between L5 and S1 and between L4 and L5 are the discs where discus prolaps occurs the most.
When a discus prolaps occurs, the nucleus pulposes protrudes through the annulus fibrosus. The weakest part of the annulus fibrosus is postero-lateral. There are different stages in prolapse of the discus. 
Stage one, the annulus fibrosus is torn but there is no extrusion of the nucleus pulposes. See Figure 1. (Outline of orthopaedics, 2001).
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Figure 1: Stage one discus prolaps.
Stage two, the annulus fibrosus is torn and the nucleus pulposes extrudes, the posterior longitudinal ligament is stretched a little bit but the nerve behind it is not compressed. See Figure 2 (Outline of orthopaedics, 2001).
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Figure 2: Stage two discus prolaps.
Stage three, the annulus fibrosus is torn and the nucleus pulposes extrudes, the posterior longitudinal ligament is stretched so far that the nerve behind is compressed. See Figure 3 (Outline of orthopaedics, 2001).
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Figure 3: Stage three discus prolaps.
3.1.2. Spondylolysis

Spondylolysis is a fracture of the neural arch of a lumbar vertebra, mostly the 5th lumbar vertebrae. When this fracture begins to move it evolves in to one type of spondylolisthesis (see next paragraph). Most of the time spondylolysis is symptom less, but sometimes it causes lumbar back pain. See Figure 4. (Outline of orthopaedics, 2001).
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Figure 4: Fracture line spondylolysis.
Treatment:

The pain can be relieved through wearing a corset, when this treatment does not work  surgical intervention is sometimes needed. The surgeon fixes the two vertebrae together with a screw and bone grafts. (Outline of orthopaedics, 2001).
3.1.3. Spondylolisthesis

Spondylolisthesis is a condition where the lumbar vertebral body is displaced in relation to the vertebra below. Mostly the vertebral body slips forward only rarely it slips backwards. In a normal spine the vertebral bodies hold each other in place at the articular processes, when there is a spondylolisthesis this mechanism is not working properly causing the vertebral bodies to become displaced. (Outline of orthopaedics, 2001)
There are three types of spondylolisthesis.

1. Congenital malformation of the articular processes
Congenital spondylolisthesis is a congenital malformation that causes that the articular processes can not attach to the vertebra next below, this causes the displacement. When this happens the cauda equina is trapped between the sacrum and the 5th lumbar vertebra. In this type of spondylolisthesis neurological problems are expected. This is the least common form of spondylolisthesis. See Figure 5 (Outline of orthopaedics, 2001)
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Figure 5: Type one spondylolysthesis.
2. Spondylolisthesis caused by spondylolysis

Spondylolisthesis caused by spondylolysis is the type that is recognised best, because of the spondylolysis the vertebral body slips forwards and leaves behind the laminae and the inferior articular processes. This evolves slowly, especially during adolescence, sometimes there is a minor irritation of a nerve, exceptionally it can cause severe neurological problems. See Figure 6. (Outline of orthopaedics, 2001).
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Figure 6: Type two spondylolisthesis.
3. Osteo-arthritis of the posterior joints

Spondylolisthesis caused by osteo-arthritis, is very commonly seen. The posterior intervertebral joint becomes unstable because of wearing down the cartilage caused by the osteo-arthritis. This type of spondylolisthesis can occur at any level of the lumbar spine, but mostly it is seen on the 4th lumbar vertebra. See Figure 7. (Outline of orthopaedics, 2001).
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Figure 7: Type three spondylolisthesis.
3.2.  Stable and instable spine injuries

To make a clear difference between the conditions when you can use a NiMa-corset or a rigid corset, there were made two groups of spinal injuries. Group one stable spine injuries and group two instable spine injuries. When a patient has a stable spine injury a NiMa-corset can be used. Otherwise a rigid corset is needed. 
Stable spine injuries

All cases of spine injury which don’t need correction of the spine, except giving more or less lordoses.
· spondylosis

· spondylolysis

· spondylolistesis

· discus hernia

· discus prolaps

Instable spine injury

All cases which need a correction of the spine.

· scoliosis

· kyphosis

· TB-spine

(interview, Dr. Beyeza)
3.3.  Review
After research a review was written to inform the doctors in Mulago Hospital about the functions, advantages and disadvantages of the NiMa-corset. Following is the abstract for the whole review see the appendix I.
NiMa-corset as alternative to a rigid corset in stable spine injuries

abstract

We are Nikki van Doornen and Mariska Roelofs, “Orthopaedic Technology” students from the Netherlands, at the Fontys University of applied sciences. We are here for our apprenticeship and during this apprenticeship we need to write a paper.

During the first weeks here we noticed that for almost every case of spinal injury the doctors prescribed a rigid corset, we think that according to what we have learned, read and seen in the Netherlands, that you can use a fabric semi-rigid corset (NiMa corset) for most cases of stable spine injuries. 

The reason why we want to introduce the NiMa corset is that making the rigid corset brings some problems with it; 1:  The materials are very expensive and need to be imported from Europe, 2:  A cast has to be taken, this is a major problem because most patients have too much pain to stand or even sit up in bed for more than 10 minutes. Measurements are taken and then an existing cast that is in the range of those measurements is used.  A corset made in such a way may not fit snugly and may cause discomfort to the patient. 

For the NiMa corset you don’t need to take a cast, only measurements are taken. The materials are locally available therefore costs are reduced. Another advantage from the NiMa corset is that the patients need to stretch the back, so that in some cases it reduces or even eliminates the pain.
The 24th of October 2008 the Uganda Orthopaedic Association organised the first annual scientific conference, the review was presented at this conference. Soon after the conference the first prescription came. For full review see appendix I.
4. Materials
Only locally available materials are used for making the NiMa-corset.
List of required materials for the NiMa-corset.

· Fabric

· Non-elastic webbing

· Velcro female/male

· D-rings

· Stiffeners

Finding the right materials for the NiMa-corset was the next step. This started by finding out which materials are in stock in the workshop already and which materials need to be bought in town.

The quality of the materials is hard to measure because there is no label on the materials to tell exactly which kind of material you are dealing with. Therefore the quality of the materials was checked by sight and touch.
4.1. Fabric 

The first two corsets were made of a fabric called Khaki. This fabric was in stock but the quality of the finished corsets was not sufficiently high. The Khaki shrinks after washing very much, so that was a problem. On the local market was a good type of cotton available which was used for all the NiMa-corsets. See figure 8. 
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Figure 8: Shrinkage corset.
4.2.  Stiffeners

The best material for the stiffeners is aluminium. Aluminium is a strong non-corrosive and light weight material. Getting the aluminium was the biggest problem for making the NiMa-corset. Almost all the aluminium in Uganda is made into saucepans, therefore it is hard to get a plate of aluminium for making the stiffeners.
For the first six corsets an aluminium profile intended for construction work was used. This material was good for the purpose. When the whole profile was used it was impossible to purchase the same material again, therefore another material was bought. This was a plate of  plastic sandwiched with thin aluminium plating. The plastic appeared to be poly-vinyl-chlorine. This material is very light weight and stronger than the aluminium profile, but there is not much chance of finding it again.
Every time a corset is made a new material has to be searched for a material that is strong, non-corrosive and as light weight as possible.
4.3. Closing

For the closing three different materials were used.
· 3 D-rings

· Velcro

· Non-elastic webbing

The D-rings and the Velcro were in stock, the non-elastic webbing was not in stock so it was bought in town. The type of non-elastic webbing that was preferred was not available in Uganda, therefore a nylon non-elastic webbing was used. This material has the disadvantage that it is not skin friendly, but because the non-elastic-webbing is fixed on the outside of the corset it can be used.
4.4.  Price calculation
In this section a description of the price calculation of the of NiMa-corset. The rigid corset costs 100.000 Ush and an ‘American’-corset costs 70.000 Ush. In Table 1 the price calculation of the NiMa-corset. 
Table 1: Price calculation NiMa-corset.
	Price calculation NiMa-corset

	Material
	Price per unit
	Required amount
	price

	Fabric
	7000 Ush a metre
	1 m
	7000 Ush

	D-rings
	1500 Ush per piece
	3 pieces
	4500 Ush

	Velcro Male
	5000 Ush a metre
	45 cm
	2250 Ush

	Velcro Female
	5000 Ush a metre
	135 cm
	2100 Ush

	Non- elastic webbing
	1000 Ush a metre
	180 cm
	1800 Ush

	Binding ribbon
	500 Ush a metre
	250 cm
	1250 Ush

	Stiffeners
	300.000 Ush 0,4x122x244 cm
	88 x 3 cm
	2700 Ush

	
	
	total
	21600 Ush

	
	
	+Manpower 30%
	6500 Ush

	
	
	- Governmental discount
	-1900 Ush

	
	
	Price for patient
	40000 Ush


5. Teaching orthopaedic workshop
The next step was teaching the orthopaedic workshop personnel. For that purpose a course, “How to make the NiMa-corset” (see appendix II) that explains every step of making the NiMa-corset, was written.

A two day workshop was organised and the written course was handed out for reference. All the orthopaedic technicians and leather craftsman were present at this workshop.

The workshop was divided in a theoretical part and a practical part.

The theoretical part was done with all the orthopaedic technicians and leather craftsman together. In the theoretical part everything was explained step by step: which pathologies are treatable with the NiMa-corset, how does the NiMa-corset work and how do I draw the pattern.
In the beginning there were a lot of questions but throughout the workshop everything became clear. 

For the practical part the group was divided into two smaller groups because of practical reasons. The first thing to do was drawing the pattern, which created a lot of questions and the technicians needed a lot of help but during the process of drawing everything went became clear and they understood how to draw the pattern. For the workshop there was one sewing machine available, so the decision was made that each group was going to make one NiMa-corset together. Every technician was going to stitch a part of the corset. Stitching the corset could be done without problems.

After the workshop every participant got a certificate of participation.
Two Pictures, see Figure 9 
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Figure 9: The two groups.
6. Patients

The authors introduced a new type of corset (NiMa-corset) because of the already described disadvantages of the rigid corset. After the presentation of the review at the first annual scientific orthopaedic conference some doctors started prescribing the NiMa-corset. The first eight corsets were made by the authors in the orthopaedic workshop of Mulago Hospital. For detailed information about these patients see appendix . 
While making these corsets it was a surprise that to see that almost every patient was already feeling a relieve of their complaints.

These patients were asked to come back within four weeks to evaluate the use of the NiMa-corset. Most patients were very happy with the corset and the complaints were reduced. A couple of patients came back with minor problems like: shrinkage of the fabric and an oversized corset. The patient with the shrinkage got a new corset made and for the patient with the oversized corset some adjustments were done. 
As far as the authors know in the last three months about 12 corsets are made by the workshop personnel and they are still happy with it.

Part 2 the NiMa-prosthesis.

7. Findings.

During polio/amputee clinic at Mulago Hospital a little girl was reviewed with an above elbow amputation. She was struggling with putting on her shoes. Her mother did not have enough money to pay a prosthesis. 

This case raised the following questions:

· Why is an arm prosthesis so expensive?

· Is there a possibility to make a cheap functional prosthesis of local available materials?

7.1.  Methodology.

The first step is to brainstorm about the questions, what are the patient’s needs? And why is the present prosthesis so expensive? After that the idea needed to be worked out into drawings and a description. The next step is to request for money or materials for producing a prototype. After that the prototype can be produced. The last step is to test the prosthesis on a patient and eliminating the occurring problems by a trial and error method. 

8. Research.

The reason that the present prosthesis is so expensive is because almost every part or material needs to be imported from Europe. 
Each patient has different needs and it is logical that a little girl can develop more normally if she can do bimanual activities or at least support her sound limb.

The main idea from the brainstorm was to make a functional prosthesis out of locally available material and as cheap as possible. A pre-prototype was made out of  leftover piece of metal and a metal pin (nail). After that some drawings were made. Some research was done about the materials available and possibilities for fabricating the prosthesis after which the choice was to make a functional hook with pinching possibility. The hook is made of 2 pieces of steel bar bent in a particular way and connected to each other with a bolt and nut. There will be a groove just in front of the joint for securing the rubber band so it won’t slide. The rubber band is for closing the hook. To open the hook there will be cord connected to a strap to the shoulder of the sound limb. 
A ring with holes in it will be welded on the other end of the prosthesis for attaching it to the socket.

Back in The Netherlands the drawing on Autodesk Inventor was made. See Figure 10 and       Figure 11
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Figure 10: Assembled 3D-drawing.
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      Figure 11: Technical drawings.
The request for the money or the materials went to the manager of the orthopaedic workshop and it was granted.

9. Producing the prototype.

When the materials were gathered the drawing and the steel were brought to the metal-workshop and some explanation was given. Then the people of the metal-workshop produced the prototype. See Figure 12
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Figure 12: Hook.
The rubber band was placed for the pinching function. After that foam and electrical tape were attached for a better grip. There was no patient available so the cast was taken on Nikki’s arm. After modelling the positive cast a Polypropylene socket was moulded. The redundant materials were taken of and the socket was smoothened. The next step was to attach the hook to the socket. When the hook was attached to the socket the opening system was attached. The opening system is made of 2 straps, one to attach the prosthesis to the sound shoulder and a second strap to open the hook. The last step is to attach the foam for a better look.
10. Materials.

In this chapter the materials of the prosthesis are worked out. The materials needed for the prosthesis are:
· Steel bars

· Steel ring

· Rubber band

· Isolation tape

· Polypropylene 
· Non elastic webbing

· Cord 

· Foam

10.1.  Steel bars

Steel bars were used to fabricate the hook. Because it is a prototype a material was used which was already in stock so producing the prototype could start very quick.
10.2.  Steel ring

To attach the hook to the socket there was a steel ring welded at the end of the hook. This steel was also available in stock.

10.3. Rubber band

A rubber band was used to close the hook. The rubber bands that were used were available in the supermarkets.  The rubber band used was not strong enough and external influences like UV light is affecting the quality of the rubber band. This is a point where the prosthesis can be improved.

10.4.  Isolation tape

Electrical tape was used to cover the hooks. This for more grip and a nicer look. Isolation tape is available in every hardware store.

10.5.  Polypropylene

The socket was made of polypropylene, because the workshop mostly uses polypropylene for sockets. Polypropylene is cheaper then laminating resin. Another reason for choosing polypropylene is that the socket can be adjusted more easily.

10.6.  Non elastic webbing

The straps for the opening system were made of non elastic webbing. This material is chosen because it is available in town and it doesn’t wear out very fast. 
10.7.  Cord

To connect the straps to the hook a cord was used. The cord used is only to show how the prosthesis works because the quality of the cord is very poor. A nylon or steel cord would last longer.

10.8.  Foam

The foam used was a leftover piece of a seating of a wheelchair. But it is suitable for the cosmetic finishing of the prosthesis. 
10.9.  Price calculation

In this section the calculation of the price of the NiMa-prosthesis. The prosthesis normally used costs 1.200.000 Ush. Pictures of the Prosthesis are in Figure 18 and 19.
Table 2: Price calculation NiMa-prosthesis

	Price calculation NiMa-prosthesis

	Material
	Price per unit
	Required amount
	price

	Steel bars ( 
	12.000 Ush a 6 metre
	50cm x ( 5mm
	1000 Ush

	Steel ring
	100.000 Ush a sheet
	10cm x 10cm
	350 Ush

	Rubber band
	1000 Ush a bag
	2
	2 Ush

	Foam
	25.000 a sheet
	15cm x 50cm
	1200 Ush

	Electrical tape
	1000 Ush per 10 metre
	1 m
	100 Ush

	Polypropylene
	180.000 Ush a sheet
	50cm x 50cm
	15.000 Ush

	Non elastic webbing
	1200 Ush a metre
	2 m
	2400 Ush

	Cord
	500 a metre
	1 m
	500 Ush

	
	
	Total
	20.552 Ush

	
	
	 + Manpower 30%
	6166 Ush

	
	
	- Governmental discount
	-3282 Ush

	
	
	Price for patient
	30.000 Ush
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Figure 13: Complete prosthesis.
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Figure 14: Prosthesis without cosmetic cover.
11. Patient trials.
No Patient trials were possible because when the prototype was produced there were no patients available.
Part 3 Other small projects.

12. Introduction

During the apprenticeship it was noticed that some other items needed attention. Some of these items were handled by the authors. These items were so small so there was no methodology made. When there was time these items were handled one by one.

13. Stump care leaflet

During clinics and on the wards amputation patients who didn’t bind their stumps were seen. These patients didn’t know why and how they should use this binding. Often patients came to the workshop for a prosthesis and they were sent back home because the stump was too bulbous. If the stump is swollen you can’t take measurements because the stump will shrink while wearing the prosthesis and the socket will be too big very quickly afterwards. 

In our prosthetics course in The Netherlands we saw a lot of pictures of binding methods. So we made a stump care leaflet. This leaflet can be handed over to the patient just after the amputation. Using this leaflet the patient knows why and how he has to bind his stump. See Figure 15 and appendix IV.
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Figure 15: Stump care leaflet.
14. Safety lesson

It was noticed that students of the orthopaedic technologist training school didn’t take the available safety rules seriously. Girls were working in the workshop on high heeled sandals and students were also working on machines with too many students at a time. Most students didn’t know how to use the machines properly. Together with the manager and the principal of the school it was decided to give a safety lesson. A lesson with the safety rules we learned, during our lessons at our University, was given to the second and third years students. In the days that followed it was seen that some of the students really used this lesson. It is questionable if it really works because some of the technicians in the workshop don’t obey the safety rules themselves. So there is no good example. The lesson is in appendix V.

15. Patient registration

The patient registration within the workshop is not working well. The manager asked the authors if they had ideas to change the current system. First a new patient registration form was designed. This because the current form has a lot of items which are never used. So these items were deleted to make the form more clear. Also an appointment form was made. This form can be used by the technicians to give the patients the appointment details and the contact details of the technician, so the patient can call when the appointment has to be changed. 

Furthermore to make it possible for the manager to control the patients flow trough the workshop a registration book was advised. With this information and the new forms he can check which technician worked on which patient that day. See Figure 16 and appendix VI & VII.
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Figure 16: Patient registration and appointment form.
16. Stock management

Material handling is a big problem in the workshop. Noticed was that when there are materials available they disappear very quickly. The registration of in- and outgoing materials is not effective. For example when a technician needs a piece of polypropylene he asks a whole sheet from stock en after taking the piece needed he writes down the size of the piece and then brings back the rest to the stock. But more polypropylene is disappearing form stock then what can be accounted for. The following solution was to design a form for every appliance with a standard amount of material needed. The technician then gets exactly that amount of material from stock. When the technician has a special request he has to go to the manager first for approval of that special request. Now the manager exactly knows what goes out of stock. See Figure 17 and appendix VIII.
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Figure 17: Stock management form.
17. Study visit to the Netherlands

It was noticed that in the workshop old techniques are used while sometimes new techniques are available or sometimes cheaper. The idea came to invite some of the technicians to The Netherlands to show them how to work with more modern techniques. The head of the orthopaedic department was asked how to arrange this visit. He advised to ask Fontys University for an official invitation, so the 3 technicians can look for funds themselves. So Fontys University was emailed and they agreed to write the official invitation. Henry and Patrick, two orthopaedic technicians, and John, a leather craftsman, were invited. After giving them the official invitation a letter (see appendix IX) to request for funds was written. Mulago Hospital gave Henry, John and Patrick the money for the flight, insurance and visa. On the 12th of April they arrived in Amsterdam. They stayed for two weeks in Eindhoven. There were planned a lot of visits at different companies and other interesting things in the Netherlands. Another thing organised was a new wheelchair for John. Some companies were asked if they would sponsor a wheelchair. Sunrise Medical was willing to sponsor John with a wheelchair, John was very grateful. The 25th of April they left The Netherlands again. They learned a lot and had a nice time in The Netherlands.
The official invitation, the letter to the director and the programme of the two weeks visit are in appendix X

Conclusion and recommendations.

The NiMa-corset is successful. During the apprenticeship there were eight prescriptions for the NiMa-corset. The responses of the doctors and patients on the NiMa-corset were encouraging. Also the other small projects improved the patients treatment. But to keep up with these improvements a workshop reorganisation is advised. This reorganisation then includes a better patient registration system and a better stock management. 

The workshop was very happy with the results of this apprenticeship. The workshop hopes that more students will come with new ideas to improve the quality of the orthopaedic workshop of Mulago Hospital.
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Appendix I 

NiMa-corset as alternative to a rigid corset in stable spine injuries

Abstract

We are Nikki van Doornen and Mariska Roelofs, “Orthopaedic Technology” students from the Netherlands, at the Fontys University of applied sciences. We are here for our apprenticeship and during this apprenticeship we need to write a paper.

During the first weeks here we noticed that for almost every case of spinal injury the doctors prescribed a rigid corset, we think that according to what we have learned, read and seen in the Netherlands, that you can use in most cases of stable spine injuries a fabric semi-rigid corset (NiMa corset). 

The reason why we want to introduce the NiMa corset is that making the rigid corset brings some problems with it; 1:  The materials are very expensive and need to be imported from Europe, 2:  A cast has to be taken, this is a major problem because most patients have too much pain to stand or even sit up in bed for more than 10 minutes. Measurements are taken and then an existing cast that is in the range of those measurements is used.  A corset made in such a way may not fit snugly and may cause discomfort to the patient. 

For the NiMa corset you don’t need to take a cast, only measurements are taken. The materials are locally available therefore reduced costs. Another advantage from the NiMa corset is that the patients need to stretch the back, so that in some cases it reduces or even eliminates the pain.

Introduction

We are Nikki van Doornen and Mariska Roelofs, “Orthopaedic Technology” students from the Netherlands, at the Fontys University of applied sciences. We are here in Uganda for our apprenticeship in the orthopaedic workshop of Mulago Hospital. We have experienced that the orthopaedic surgeons always prescribe a rigid corset in spinal injuries. According to what we have learned, read and seen in the Netherlands, in most cases of stable spine injuries you can use a fabric semi-rigid corset.

Globally you can divide corsets in two different groups, 1: corrective and 2: supportive. (Million, R., Haavik Nilsen, K., Jayson, J., Baker, R.D. 1981)
The corrective corsets you can use in instable spine injuries. The supportive corsets you can use in stable spine injuries. That’s why we want to introduce to you the NiMa-corset.

(In-) stable spine injury.

Stable spine injury’s

All the cases in spine injury that don’t need a correction from the spine, except for giving more or less lordoses 

· spondylosis

· spondylolysis

· spondylolistesis

· discus hernia

· discus prolapse

instable spine injury

all the cases in which you need a correction of the spine.

· scoliosis

· kyphosis

· TB-spine

(interview Dr. Beyeza, T.)

NiMa-corset versus the Rigid corset

Rigid-corsets can be used in every case of spinal injury that requires a corset, but the rigid-corset has a lot of disadvantages. The rigid-corset is very expensive, because the plastics you need for the corset need to be imported from Europe, a rigid-corset will cost 100,000 USH. Many patients have trouble paying that amount of money. 

Another big problem is that when there is a rigid-corset prescribed the orthopaedic technologist needs to take a P.O.P.-cast. This is a problem for most of the patients because they can’t stand or sit up for more that 10 minutes, and taking a cast takes at least 15 to 20 minutes. Without the cast it is impossible to make a rigid corset that fits the patient perfectly. But because the patient needs a corset the orthopaedic technologist takes the measurements of the patient and goes to the workshop to look for an existing positive-cast that fits the patient’s measurements the best. In this way the orthopaedic technologist provides the patient with a less effective corset, because the corset doesn’t fit perfectly. A corset that doesn’t fit perfectly can cause pressure points and is therefore even more uncomfortable than the corset that fits the patient perfectly.

The rigid-corset has another disadvantage for the patient which is that a rigid-corset immobilises the trunk causing weakening of the trunk muscles( Waters, R.L., Morris, J.M.,1970).

Our experience is that you can use the NiMa-corset in all the different types of stable spinal injuries. 

The NiMa-corset is a semi-rigid corset, that is made from fabric reinforced with non-corrosive metal bars, all these  materials are locally available in Uganda, therefore is the NiMa-corset a lot cheaper than the rigid-corset. The cost for the NiMa-corset is 40,000 USH. For the patient it is easier to pay this amount of money. 

Whereas you need to take a P.O.P cast for a rigid-corset, you only have to take 6 measurements with a tape-measure for the NiMa-corset. So it is easier to get a fitted corset even when patients can’t sit or stand. Because the NiMa-corset is made of fabric it is more comfortable for the patient.  The other advantage is that the fabric corset doesn’t immobilise the trunk muscles ( Waters, R.L., Morris, J.M.,1970) the patient uses their muscles in supporting the spine, this because of the abdominal pressure. The abdominal pressure also makes it possible for ensures that the patient need to stretches his back. therefore the space between the vertebrae are become bigger, this will help to reduce or eliminate  for some patients.

Conclusion

The NiMa-Corset is a good alternative to the rigid-corset for the management of stable spine-injuries, We didn’t found a research that fits our comparison perfectly, therefore is it necessary that in the future to do more specific researches. In the future research should pay attention to the different types of stable spine injuries, it is likely that there are differences between those groups Also there should be a research to compare the different types of corsets in the different groups of patients.
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Nikki van Doornen

Mariska Roelofs

Prologue

This course is made by Nikki van Doornen and Mariska Roelofs. We made this course to teach the orthopaedic workshop of Mulago Hospital, Kampala, Uganda how to make a NiMa-corset. We introduced this kind of corset because it is more comfortable for the patient and the materials are locally available. We would like to thank the manager of the orthopaedic workshop for giving us the time and materials we needed to teach this course.
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18. What is the NiMa-corset.

The NiMa-corset is a semi-rigid corset made of fabric with metal stiffeners. The NiMa-corset can be prescribed in cases of stable spine injuries. Stable spine injuries are injuries of the spine which do not need correction, like spondylolisthesis, discus hernia, wedge decompression fractures. You can not use the NiMa-corset for correcting scoliosis or TB-spine or other corrective injuries. 

For the NiMa-corset you need:

· Fabric

· Rings

· Non elastic webbing

· Velcro

· Binding ribbon

· Stiffeners 

· Sewing machine

[image: image53.emf]
19. How to take the measurements for the NiMa-corset.

Before taking measurements you need to prepare the patient so the patient knows what is going to happen. The best position of taking measurements is standing, if this is possible.

Sometimes is it easier that you use a cord and place that around the waist (waist cord)

There are 6 measurements you need to take. 

Three circumferential measurements.

· Waist circumferential measure (W.M.)

· Smallest part of the torso, approximately L2-L3 (waist cord)

· Chest circumferential measure (C.M.)

· 2 a 3 cm under sternum

· Hip circumferential measurement (H.M.)

· As low as necessary, not lower than trochanter major

Three height measurements. These measurements are different on every patient and depends on the height of the problem.

· Posterior height (P.H.)

· Proximal max. under scapula

· Distal max. on trochanter major

· Anterior height (A.H.)

· Proximal max. 2 a 3 cm below sternum

· Distal max. above trochanter major

· Height between W.M. (waist cord) and H.M. (W.H.).
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20. 3. How to draw the pattern of the NiMa-corset.
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Now you have the measurements and you can start drawing the pattern. For every patient you need to draw a new pattern. 

Before you can start drawing the pattern you need to decide which kind of closing you want to use. 

Types of closing:

· Velcro straps in front

· For patients with a normal posture

· Velcro straps on the side

· For patients with a hanging belly

We explain how to draw a pattern using an example.

First we explain the normal posture patient and after that we explain the differences in drawing for a patient with a hanging belly.

Measurements:

C.M.: 80cm

(
40cm 

W.M.: 76cm

(
38cm

H.M.: 96cm

(
48cm

W.H.: 15cm

P.H.: 30cm

A.H.: 20cm

When you draw a pattern you need to draw a left and a right side. When the closing is in front you only have to draw one side, because you can turn the parts for the other side. For patients with a hanging belly you need to draw both sides. So you need to divide the circumferential measurements by two.

First you draw a rectangle with the biggest circumferential measure (the divided one) and the biggest height measurement (mostly the P.H.). We are drawing the left side. See figure
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Then you draw the line for the W.H. measure and the line for A.H.

For drawing the A.H. line you need to divide the A.H. measurement in two (10cm)

and then draw a line 10cm above and beneath the W.H.-line. See figure.
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You need 6 cm room for the closing, so you need to draw a line on 3 cm from the left side of the pattern. For knowing how big you need to take the anterior part you take 1/7 from the biggest circumferential measure. This is 13,78 cm ( 14 cm. You divide the anterior part in two parts. The best size for a part is minimal 7 cm and maximal 14 cm. After this you divide the rest of the pattern in 3 parts (so 10,33 cm for each part), only if the biggest circumferential measurement is too big (so the parts will be bigger then 14 cm) you can draw one part more.
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Now you can draw the shape of the corset on the pattern. See figure.
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After that you need to provide the contour shapes. For that you need to subtract the two smaller circumferential measurements form the biggest circumferential measurement.

H.M. – C.M. ( 48 – 40 = 8

H.M. – W.M. ( 48 – 38 = 10

You divide these numbers over the sides of the parts. For a nice fitting corset you can’t take fabric of the mid-back part and the closing part. See figure.
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Don’t forget to draw the referential lines!!

20.1. Differences for people with a hanging belly.

The closing needs to be on the side and not in front, because the belly will fall out of the corset when you make the closing in front. The closing will be between part 2 and 3, left or right depends on the patients needs. In a normal case you first draw a line on 3 cm from the side. Because for people with a hanging belly you need some more room you draw that line at 5 cm, so you have 10 cm space for tightening the corset. On the other half of the corset you then have an extra part which is 10 cm wide. Another difference is the front part of the corset. You have to make the corset this way that it carries the belly. Therefore you need to make a little adjustment in the pattern. See figure.
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21. How to stitch the NiMa-corset.

After drawing the pattern you can cut it and copy it on the fabric. The corset exists of two layers of fabric so before you copy the pattern on the fabric fold the fabric. For the left side you can draw the pieces on the fabric and make sure you have enough room for folding the edges. For the right part you have to take in account that you need a flap for under the closing. This flap has to be 8 cm for minimal but better is about 15 cm. The easiest way for doing this is to start at a folded side of the fabric. Make sure you have 3 cm more space because you need to fold 1 part in and 1 part must be under part R1.  See picture.
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Before you start cutting the fabric take over the referential lines and number the parts. Than you can de cut the fabric. You need to cut the parts 1,5-2 cm wider because you need a flap you can fold in. After that you fold one side of each part. For a nice looking corset fold the right parts on the left side and the left parts on the right side

Now you can start stitching. First stitch the parts in the right order together. First stitch the left and the right parts separately 

Make sure that you have stitched through the front and the back part of the fabric !!!!!

When you finish the right and left part you stitch them together at the back. 

After that you can stitch the Velcro on the straps and after that stitch the straps on the corset. The same thing for the rings. 

How many straps you need is for every patient different and 

The corset is now ready for pre-fitting. If it is possible it is always better to pre-fit especially for the patients with hanging belly’s.

Pre-fitting

During the pre-fitting you can see if the corset is fitting and were there need some changes. Also draw you the contours of the corset on the fabric. 

The hips of the patient has to be free and you need to make sure that the corset don’t bothers the patient during sitting.

Now you can also draw the line so that the corset is as high and low as necessary/possible.

Finishing the NiMa-corset

Cut the fabric on the line you had drawn on the corset during pre-fitting.

Now you can bind the edges of the corset with the binding ribbon. Begin with stitching on the front with the binding ribbon facing down and stitch as far as possible against the edge. When you have done that you fold the ribbon to the back side and stitch the ribbon. See figure[image: image60.jpg]



Now the corset is almost finished the only thing you need to do is fix the pockets for the stiffeners. And make the stiffeners The stiffeners has to be a min. of 2 cm wide and max. of 4 cm. The length of the stiffeners depends on what type of corset you make and the size of the patient. The size of the pockets depend on the width of the stiffeners and the length of the stiffeners.

The pocket has to be 1 cm wider an 1 cm longer than the stiffeners and draw a folding line of 1-1,5 cm. Cut the pockets, fold them and stitch them on the back of the corset.

The only thing you need to do now is bend the stiffeners in the contour of the back.

To help the patient you need to number the stiffeners so the patient knows in which order the stiffeners need to put in the pockets.

Appendix III

Patient 1
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Gender: Male

Age: 26

Married: No

Children: -

Profession: Soldier
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Problem: Wedge decompression fracture T12-L1, paraplegic

Cause: Accident







See Figure 18
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Patient 2

Gender: Female

Age: 45

Married: Yes

Children: 12

Profession: Caterer

Problem: Spondylolisthesis L4-L5

Cause: Degenerative






See Figure 19 

Patient 3

Gender: Female

Age: 43

Married: Yes

Children: 5

Profession: -

Problem: Fractures in the vertebrae


Cause: Cancer

Patient 4

Gender: Female

Age: -

Married: Yes

Children: -

Profession: -

Problem: Disc prolaps L4-L5


Cause: -

See Figure 20
Patient 5

Gender: Male

Age: 23

Married: No

Children: -

Profession: Boda-boda driver

Problem: Wedge decompression fracture L1, paraplegic

Cause: Accident during work.

Patient 6

Gender: Female

Age: 60

Married: Yes

Children: -

Profession: Nurse

Problem: Spondylolisthesis L4-L5

Cause: Degenerative

See Figure 21
Patient 7

Gender: Female

Age: 46

Married: Yes

Children: 5

Profession: Housewife

Problem: Osteofytes L3-L4-L5



Cause: Degenerative

See Figure 22
Patient 8

Gender: Female

Age: 60

Married: Yes

Children: 5

Profession: Taking care of the animals on the farm

Problem: -

Cause: Degenerative

Appendix IV

Why do I need stump care?

You have just been amputated, and this leaflet give you some information how to take care of your stump so it will fit a prosthesis.

A prosthesis is an artificial leg, this leg will help you to be functional again but never replaces the amputated leg.

Your prosthesis will cost……………………Ush.

(prices can change)

What do I need to do?

There are two important things to do before your stump is ready for a prosthesis.

1. bandaging

2. contracture prevention

1. Bandaging

The goal of bandaging is to create a conical stump.

[image: image30.emf]
(except for through knee/ankle)

The conical form makes it’s easier to fit the prosthesis.

For below knee you need a bandage of 3-4 inches. (also through ankle)

For above knee you need a bandage of 5-6 inches. (also through knee)


How to bandage below knee/ through ankle

Apply force in the directions of the arrows.

[image: image31.emf]
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When a second layer is necessary you can use the following method.(fishbone-method)

[image: image33.emf]
If you can’t do it alone, ask someone to help.

How to bandage above knee/ through knee

Apply force in the directions of the arrows

[image: image34.emf]
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When a second layer is necessary you can use the fishbone-method. (see below knee)

If you can’t do it alone, ask someone to help.

2. Contracture prevention

a contracture is a shortening of the muscles which limits the range of motion of your stump.

To walk smoothly with your prosthesis its important to prevent these contractures.

What to do for below knee and through ankle amputations.

Good positions.

Keep your knee straight in all positions.

(wheelchair, chair, bed etc.)

Bad positions


What to do for above knee and through knee amputations

Good positions

keep you hip straight in all positions. The best position is laying on 




your belly .

Bad positions

[image: image37.emf]  [image: image38.emf]
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 Where do I need to go when I have a question?

When you have a question about this leaflet or about the prosthesis,  you can go to your orthopaedist.

you orthopaedist is:

……………………………………………….




Stump care

What do I need to do for getting a prosthesis

Mulago Hospital 

Orthopaedic workshop

P.O. Box 3811

Appendix V

Safety rules for the orthopaedic workshop Mulago Hospital

Safety rules regarding clothing

· Wear always your overcoat and make sure it is closed.

· Prevent loose hanging pieces



Like: 
- ties




- jewellery




- straps




- ribbons




- scarves

- 
Wear good closed shoes



No:
- high heels 




- open toes

· Wear long hair in a ponytail

· Use appropriate safety gear while using the machines



Like:
- safety glasses




- ear protection




- gloves




- dust cap /mouth cap 

Safety rules regarding working on machines

-    Use appropriate safety gear while using the machines



Like:
- safety glasses




- ear protection




- gloves




- dust cap /mouth cap

· make sure you know how the machine works




- make sure you know what the purpose of the machine is




- know were the on/off switch is and the emergency stop.




- make sure you have the right tools for the machine en the material

-     always work alone one the machines




- when you really can’t do it alone ask ONE person to help, explain that 


one person what you are planning to do. Make sure you and that other 


person are safe while working, to prevent chopped off fingers.

-    Don’t sit at the machine when is not necessary. 

- 
NEVER WALK AWAY FROM A RUNNING MACHINE!!.




- wait till the machine stops turning
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Mulago Orthopaedic workshop

NAME……………………………………………………..AGE………..M/F

VILLAGE…………………………COUNTY……………………………….

DISTRICT…………………………………………………………………….

PRESENT ACTIVITY………………………………………………………..

CONTACT…………………………………………..………………………..

DATE OF ADMISSION:…..-…..-…….. Reg. No…………………………...

DIAGNOSIS……………….……………………………………………………

…………………………………………………………………………………..

ETIOLOGY.........................…………………………………………………..

ORTHOPEADIC AID




FIRST: YES/NO

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...

 SHAPE  \* MERGEFORMAT 
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PRICE…………………………Ush.

COMMENT…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………...

ORTHOPEADIC TECH:…………………………………………………….

Appendix VII

APPOINTMENT FORM

Name………………………………………………………….Reg. no…………………….

Date:……-……..-…………Time:………………………………………………………….

Name Orthopaedic tech………………………………………………………………..........

Contact Orthopaedic tech…………………………………………………………………...

 SHAPE  \* MERGEFORMAT 
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Mulago Orthopaedic Workshop, P. O. Box 3811, Kampala. 041-4533457

APPOINTMENT FORM

Name………………………………………………………….Reg. no…………………….

Date:……-……..-…………Time:………………………………………………………….

Name Orthopaedic tech………………………………………………………………..........

Contact Orthopaedic tech…………………………………………………………………...

 SHAPE  \* MERGEFORMAT 
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Mulago Orthopaedic Workshop, P. O. Box 3811, Kampala. 041-4533457
APPOINTMENT FORM

Name………………………………………………………….Reg. no…………………….

Date:……-……..-…………Time:………………………………………………………….

Name Orthopaedic tech………………………………………………………………..........

Contact Orthopaedic tech…………………………………………………………………...

 SHAPE  \* MERGEFORMAT 
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Mulago Orthopaedic Workshop, P. O. Box 3811, Kampala. 041-4533457
Appendix VIII

Mulago Orthopaedic Workshop

Store material order Form

NiMa-corset LS
Patients name…………………………………………….Order No…………

Reg. No………………………………………….Date……-…….-………….

Technician…………………………………………………………………….

	material
	Size/quantity
	date
	Store sign.

	fabric
	1 m (double)
	
	

	Non elastic webbing
	180 cm
	
	

	Velcro female
	120 cm
	
	

	Velcro male
	45 cm
	
	

	D-ring
	3 pcs
	
	

	Binding ribbon
	250 cm
	
	

	stiffeners
	
	
	


Special request

	material
	Size/quantity
	date
	Sign. manager
	Sign. store

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Date completed:……-……-………

Checked by:………………………………

Appendix IX

Mulago Orthopaedic Workshop

P.O. Box  Kampala

7th  January, 2009

To the:
Director Mulago hospital complex,


Dr. Ddumba, E.

Thru: Head of Orthopaedic department,


Dr. Beyeza, T.

Thru: The Manager of  the orthopaedic workshop,


Muzira, D.
Dear Sir/Madam


Re: 
Sponsorship for air tickets, visa’s and insurances to the Netherlands.

We hereby write to request for sponsorship of three air tickets, visa’s and insurances to the Netherlands for a study visit, as per the attached invitation letter. 

The costs of the return air tickets, visa’s and insurances are worthy 2.700.000,- Uganda Shillings each, totalling to 8.100.000,- Uganda Shillings which is worthy about 4300 US Dollars.

We are two orthopaedic technologists and one leather craftsman by profession currently working under the ministry of health in Mulago hospital, orthopaedic workshops. We have been invited on a study visit by Fontys University of applied sciences. The purpose of this visit is to learn about the latest developments in field of orthopaedic technology to improve the quality of services offered in Mulago hospital.

The visit is scheduled for the 12th of April to the 25th of April. Fontys University of applied sciences will guarantee accommodation and local assurance.

We kindly request your office to give us this opportunity geared towards improving orthopaedic technical services in Uganda, by giving us these funds. We will be very grateful for your kind consideration in this matter.

Yours faithful in service,

Gizamba, Henry


Mugweri, Patrick


Bazirasa, John

Appendix X

Program 2 week visit to the Netherlands          

Monday 13 April 2009

 

· Boerenmert Liempde

Tuesday 14 April 2009



· 13.30 Elderly home Bladel

Wednesday 15 April 2009

- 
Day off/Wheelchair John

Thursday 16 April 2009 

· Visiting Fontys University of applied sciences

Friday 17 April 2009

· Efteling 

Saturday 18 April 2009

· Visiting parents Mariska

Sunday 19 April 2009

· To the zoo

Monday 20 April 2009

· Visiting Ossur

·  Visiting workshop Otto Bock 

Tuesday 21 April 2009

· Visiting Defauwes by train

Wednesday 22 April 2009

· 11 o'clock visit Heckert in Geldrop

Thursday 23 April 2009

· Visiting Kempen college university in Geel, Belgium

Friday 24 April 2009

· Rest day

Saturday 25 April 2009 

· Reva beurs

· Packing

Sunday 26 April 2009

· Return home
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Folded side fabric





18 cm
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Stamp and signature for payment

















Name/signature prescriber





Comment……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………














Signature Orthopaedic Techn.





Comment……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………














Signature Orthopaedic Techn.





Comment……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………














Signature Orthopaedic Techn.




















Name/signature 
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