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Abstract 
Since the improvement of surgical 

oncological operative procedures , 
anaesthesiology and intensive care facilities, 
forequarter amputations are being performed 
with increasing frequency and decreasing 
morbidity and mortality. This clinical note 
reports the rehabili tation and prosthetic 
management of a patient with an extensive 
forequarter amputation including pneumectomy. 

Introduction 
Limb salvage procedures using combined 

modality therapies are gaining acceptance as a 
treatment choice in patients with marginal 
resectable soft tissue or bone sarcomas of the 
upper limb. For a small group of patients, an 
interscapulothoracic amputation or a radical 
forequarter amputation with chest wall resection 
is the only final surgical treatment with either a 
curative or a palliative intent (Stafford and 
Williams, 1958; Mansour and Powell, 1978; 
Ham et al., 1993). A forequarter amputation is a 
resection of the chest wall, indicated for primary 
bone and soft tissue tumours, involving the 
shoulder girdle, axilla and chest wall, as well as 
for recurrent breast cancer in the axilla after 
irradiation (Roth et al., 1984). The purpose of 
this report is to describe the rehabilitation 
management focusing on the prosthesis in a 
patient with an extensive radical forequarter 
amputation. 

Case report 
Medical history 

A 28-year-old healthy young man known with 
Reckl inghause disease (neurofibromatosis) 
presented with pain at his left chest wall. His 
skin showed several typical "cafe au lait" spots 
and many little noduli. 

In the medical history, the patient complained 
earlier of pain in his right chest wall. An x-ray of 
the thorax (the right side) showed some signs of 
a soft t issue mass . A magnetic resonance 
imaging (MRI) demonstrated a calcified mass 
with central necrosis, fixed to the right chest 
wall. Pre-operatively, lung function was studied 
using spirometry, and distant metastases were 
ruled out by means of computer tomography 
scans of the lungs and a bone scan. The tumour 
was curative resected "en b loc" with a part of the 
right chest wall. It appeared to be a malignant 
Schwannoma. 

Half a year later, he had the same complaints 
of the contralateral chest wall. Again it appeared 
to be a malignant aggressive Schwannoma 
which reached far into the thorax. There were no 
distant metastases. Lung function and vital 
capacity were good. In an extensive discussion 
with the patient and his family, concerning the 
expected quality of life after surgery, a very 
mutilating but in design, curative operation 
was performed: a total resection of the 
tumour including pneumectomy and 
interthoracoscapular amputation of the left upper 
limb (Figs. 1 and 2). This procedure was 
performed knowing that the disease-free median 
survival period 24 months after surgery would 
be somewhat more than 4 0 % (Doom et al., 
1995). After consultation with the rehabilitation 
team, whether it would be possible to fit such a 
patient with a prosthesis, surgery was planned. 
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The posl-opcral ive course w;is uncompl icated. 
Despite [lie expected cornpJicatiOTi o f ;i Hail 
ehe.sl. his \en l i l a l ton capacity was suff ic ient. 
H is iopathological e, \ani inai ion re \ea led loial 
resection ol ' Ihe l iunoui wh ich had also siens of 
a sarconia. The pa l ien l \\ as add i t i ona l l y 
irradiated. 

Rchiihiliitiiii>n iihii!ii^cni<'iil 

The fits) precautions were to start w i th pre-
and post- i>pcral i \c puhno i i ;u \ ph\s iea l therapy. 
Pain nianaecmcni \\; is started tind the patient gQI 
a first temporary orthosis a few davs alter 
operat ion. The orthosis consisted o f a eol lon 
corset \\ i lh at the left side a protective vi tralhcnc 
perforated t \ cm i hit ion i cast. T he hitler to protect 
the hcarl wh ich lies |tis| beneath ihe skin because 
ol die resection o f the pro lee l i \ c chest wa l l , A 
removable, shcuildereap w;ts mou lded also. 
Immed ia te postoperat ive cast ing was nul 
possible because of the extreme pain o f the 
wounds , s o the prosthesis was made w i t h 
est imated body c i r cumferences . Physical 
therapy began wi t f i m o b i l i z a t i o n , balance, 
t ra in ing, and eondi l ion t ra in ing. Potir lccn davs 
alter operat ion the patient was able to leave ihe 

hosp i ta l . Outpat ient c l i n i c rehab i l i ta t ion 
cont inued balance and condi t ion t ra in ing, and 
occupat iona l therapy started w i t h one 
handedness t ra in ing . Fur the rmore , l i t t le 
adaptations in his house were p rov ided . A 
psychologist L o n l i n u c d to be an active member 
o l ' the rehabi l i ta t ion learn. Six weeks after 
operation the patient was f i l led walh a de l inn ivc 
prosthesis wh ich included a si l icon pad at the 
skin. This pad was sewn in a cotton corse!. T ins 
cotton corset was attached to a th in , r ig id 
l"he.rmol'ac harness u> prolecl the \ i l a l Organs, 
l u n g ami heaπ. ' f o f i l l up die moulded t h o i a \ 
shape a polystyrene foam was used (F ig , 3 } . In 
the prosthesis a shoulder shape was moulded. 
Because ol this c \ t c n s i \ e resect ion, the 
imbalance and posture o f the pattern .aid (Im
possible force moments, a prosthetic arm was 
omi t ted. Later on. the si l icon pad had to be 
removed because this was too adhesive to die 
skin and skin i n j u r i e s were the. result. As an 
alternative a soft polyethylene foam laver was 
used. The piosdicsis was f i l led lo die bodv vviih 
a bandage and U was supported bv the S t e i n u m 
and the thoracic vertebrae. The weight o f Ihe 
prosthesis was noi more than 3SfJ grammes. In 

Fig. 1. Side view. R». 2. From view 
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summary this prosthesis had a protective and a 
cosmetic restoring function. Because of hygienic 
reasons, the patient got two prostheses. The first 
month postoperative, the patient had phantom 
sensations, no phantom pain. After a few weeks 
phantom pain developed, all his fingers were in 
a flexed position, and he needed morphine. After 
two months vocational therapy started. 

Nine months after the amputation the patient 
started to complain over pain in his legs and 
neck. Addit ional research revealed several 
metastases. Palliative therapy was started with 
irradiation. Unfortunately, one year after the 
amputat ion the patient died of mult iple 
metastases. 

Discussion 
A radical forequarter amputation with chest 

wall resection is still a rare amputation. Most of 
these patients are seen in an university hospital. 
Literature search did not reveal anything about 
fitting a prosthesis in such a patient. This was the 
first patient with such mutilating amputation 
who was fitted with a prosthesis in the hospital. 
The only two studies mentioning a prosthesis for 
this klnd of amputation were published more 

than 20 years ago (Wurlitzer, 1972; Mansour 
and Powell, 1978). The descriptions of the 
prostheses in literature were of a shouldercap, 
fitted six weeks after surgery (Wurlitzer, 1972; 
Mansour and Powell, 1978). However, the 
mutilation character of those amputations was 
less. 

Although a mechanical arm and hand is the 
preferred prosthesis for a forequarter amputation 
patient, for this patient with such an extended 
amputation and mutilating effect, the prosthesis 
described earlier was prescribed. A considerable 
cosmetic improvement was possible by use of a 
one piece artificial shoulder and breast device. 
Fitting the prosthesis to the patient 's body was 
difficult. The sternum and vertebrae were 
chosen as supporting body parts. In this way the 
prosthesis had to be very light. The expected 
postoperat ive flail chest was not a 
contraindication for wearing the prosthesis. The 
cosmetic appearance of the prosthesis made a 
considerable difference in rehabilitating this 
patient to his family and to society. The highly 
motivated patient and very understanding family 
and friends were instrumental in achieving 
successful rehabilitation following this very 
major and mutilating operation although the 
survival period was short. 

Conclusion 
Primary therapeutic success after a radical 

forequarter amputation is dependent on tumour 
type, grade, completeness of resection, 
possibilities for reconstruction and deterioration 
of pulmonary function. Rehabil i tat ion is 
dependent on the motivation of the patient and 
the support of the family and rehabilitation team. 
Fitting a prosthesis described in this case is 
individually very different and difficult and is a 
challenge for the team. Primary function of the 
prosthesis is to protect heart, lung and 
mediastinum and secondly to give the patient a 
cosmetic appearance to return to society. 
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