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REVIEW

Elective amputation of the upper limb is an 
option in the treatment of traumatic injuries 
of the brachial plexus?
A amputação eletiva do membro superior é uma opção no tratamento das lesões 
traumáticas do plexo braquial?
Mário Gilberto Siqueira1, Roberto Sérgio Martins1, Carlos Otto Heise1, Luciano Foroni1

In traction injuries of the brachial plexus the end result of 
a complete injury is a flail upper extremity. Severe pain is usu-
ally associated with this, and most of its source is related to 
the damage of the dorsal root entry zone of the spinal cord. 
Following World War II, the standard approach to these 
lesions was surgical reconstruction by shoulder fusion, elbow 
bone block, and finger tenodesis1. In the 1960s and until the 
early 1970s, transhumeral amputation, combined with shoul-
der fusion in slight abduction and flexion, and fitting of a limb 
prosthesis, was advocated based on the concept that a para-
lyzed and insensate limb is a hindrance to function and that 
the results from surgical treatment were far from acceptable2,3. 
At that time, amputation-arthrodesis offered better functional 
results than either reconstruction or no operation. With the 
introduction of microsurgical techniques and improvement 
of surgical results, indications for elective amputation became 
much less common. However, although not frequent, elective 
amputation should be offered to patients in certain conditions. 

LITERATURE ANALYSIS

Analyzing the literature, it is easy to conclude that the 
place for amputation in the treatment of complete lesions of 
the brachial plexus is still controversial. Yeoman and Seddon4 
reported on 17 cases of amputations in patients with com-
plete paralysis, emphasizing that the shorter the gap between 
accident and surgery, the better the result. They also found 
that patients whose jobs required manual dexterity were 
more likely to use their prosthesis and to return to their pre-
vious employments. Wynn Parry3 reported on 14 patients 
who had above-elbow amputation and shoulder arthrodesis 
within six months of injury, with ten returning to work within 
one year; but further follow up revealed that most of them 
were working without their prosthesis. These results led the 
authors to a more conservative attitude toward early amputa-
tion. In Ransford and Hughes’5 series of 13 patients who had 
amputations, only a few continued to use their prosthesis. 
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ABSTRACT
The treatment of complete post-traumatic brachial plexus palsy resulting in a flail shoulder and upper extremity remains a challenge to 
peripheral nerve surgeons. The option of upper limb amputation is controversial and scarcely discussed in the literature. We believe that 
elective amputation still has a role in the treatment of select cases. The pros and cons of the procedure should be intensely discussed with 
the patient by a multidisciplinary team. Better outcomes are usually achieved in active patients who strongly advocate for the procedure.
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RESUMO
O tratamento das paralisias completas após lesões traumáticas do plexo braquial que resultam em um membro superior completamente 
paralisado permanecem como um desafio aos cirurgiões de nervos periféricos. A opção de amputar o membro superior é controversa e 
raramente discutida na literatura. Acreditamos que a amputação eletiva ainda tem utilidade no tratamento de casos selecionados. Os prós 
e contras do procedimento devem ser intensamente discutidos com o paciente por uma equipe multidisciplinar. Os melhores resultados 
são geralmente obtidos em pacientes atuantes que reivindicam vigorosamente o procedimento.
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Rorabeck6 reported findings similar to Yeoman and Seddon4 
in a study of 23 patients with complete brachial plexus lesions. 
Amputation within one year of injury was correlated with an 
earlier return to work and with more frequent use of the pros-
thesis. In 1987, Wynn Parry et al.7 published a new series with 
24 patients who underwent amputation and were provided 
with a prosthesis. Eighteen patients never used the artificial 
limb, and of the six who did, three used it only for cosmetic 
reasons. At that time, this author concluded that there was 
no longer any place for amputation except in very special cir-
cumstances when the patient demanded it. Wilkinson et al.8 
amputated the limb of 13 patients who requested this type 
of treatment and all of them felt that their lives had been 
improved by the operation. Bedi et al.9, combining glenohu-
meral arthrodesis and above-elbow amputation, improved 
shoulder stability and rehabilitation with the use of a pros-
thesis. Birch10 reported on 73 patients submitted to above-
elbow amputations. All, save one, of these patients felt a 
great deal better. Maldonado et al.11 evaluated elective ampu-
tation in nine patients. All of them were satisfied with the 
procedure, but none used a functional prosthesis. A cos-
metic prosthesis was used by three patients. It is interesting 
to note that some prominent authors, from the beginning 
of the microsurgical era of treatment of traumatic brachial 
plexus injuries seldom, if ever, chose amputation as a form of 
treatment. Narakas12 performed only three amputations in a 
series of 508 patients with traction injuries. Sedel13 reported 
no amputations among the 139 patients in his series. Allieu 
and Cenac14 reported only one case of amputation, requested 
by the patient, in his series of 28 patients with complete bra-
chial plexus palsies. His patients were more concerned with 
appearance than functional ability and refused amputation. 

DISCUSSION

Patients experiencing traumatic brachial plexus injuries 
still present with high levels of disability owing to limitations 
of the current surgical repair strategies. On the other hand, the 
evolution of prosthetic design has provided increasing restora-
tion of function15, allowing some patients to return to some of 
their previous activities, with obvious psychosocial and phys-
ical benefits16. However, regardless of advances in prosthetic 
technology, elective amputation and prosthetic replacement 
of functionally impaired limbs is not a common practice16.

When confronted with a patient with a definitive diagno-
sis of complete irreparable brachial plexus injury, in whom 
every reasonable attempt to repair the nervous lesion has 
been made, the attending surgeon is faced with three options6: 
first, ignore the compromised extremity and focus the reha-
bilitation on improving function in the normal arm; second, 
perform an above-elbow amputation alone, and third, per-
form an above-elbow amputation combined with arthrod-
esis of the shoulder. The second and third options could be 

combined, or not, with a prosthesis. Before the amputation 
procedure, the patient must have long discussions with the 
surgeons, rehabilitation staff, psychologists, the prosthesis 
team and, if possible, have contact with previous amputee 
patients11. Once all the positive and negative aspects of the 
procedure are presented and the patient still requests it, the 
indication for a selective amputation consolidates and the 
possibility of a reasonable outcome increases. 

The level of amputation is usually through the mid-
dle of the upper arm, just distal to the deltoid insertion 
(Figure A and B). Arthrodesis generally is not done at the first 
operation, and should be reserved for those patients wholly 
committed to the idea of using a prosthesis10. 

Taking into account that most of the brachial plexus 
injury patients are young, otherwise healthy patients, who 
have many years of productive life ahead, so an arm prosthe-
sis could be an important aid for those patients selected for 
amputation17. However, some of these patients will use a pros-
thesis and some will not. Manual workers and patients who 
have difficulty converting hand dominance will be more likely 
to use a prosthesis5. The percentage of long-term wearers of 
prostheses, usually not exceeding 50% of the time, varies sub-
stantially18,19,20,21,22. The prosthesis is a useful tool to assist the 
intact limb23, but its active use may be limited by the usual 
lack of scapulothoracic control in pan plexus injuries. In those 
patients, the unstabilized shoulder is unable to support the 
weight of a prosthesis and cannot use it functionally11. In addi-
tion, many patients complain about insufficient prosthetic 
training, which certainly compromises its regular use24. 

The controversy about the indication for amputation in 
traumatic traction injuries of the brachial plexus still continues 
and, owing to the development of microsurgical techniques 
and consequent improvement in the outcome of these patients, 
recent studies have stated that amputation should no longer be 
considered an option in cases of global root avulsion25,26. 

When faced with the decision to amputate the completely 
paralyzed upper limb or not, the pivotal issue is whether the 
patient will become a successful prosthetic user. This decision 
may be influenced by many factors such as the patient’s sex, 
age, limb dominance, associated injuries, motivation and the 
support and experience of the medical care team. It is believed 
that arthrodesis helps stabilize the residual limb for simple 
daily activities and results in a more reliable prosthetic use9. 
However, the indications of arthrodesis of the shoulder are also 
matter for discussion. Although indicated by many authors2,3,9, 
some argue that arthrodesis of the shoulder, combined with 
amputation, should not be done, as this combination does not 
seem to enhance either the patient’s ability to return to work 
or his ability to use his prothesis6. Moreover, the prolonged 
immobilization required to achieve arthrodesis may signifi-
cantly interfere with the patient’s rehabilitation5. 

Usually, if the patient is athletically inclined and highly 
motivated, or if the flail limb (dominant or not) interferes with 
the patient’s return to work or the accomplishment of daily 
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life tasks, or if it is a source of frequent infections, amputation 
seems to be a reasonable option8,10. The indications for elective 
amputation of the upper limb in traumatic brachial plexus inju-
ries could be summarized in the following way9: 1) flail upper 
extremity; 2) no prognosis for additional recovery; 3) failure of 
all possible surgical treatments; 4) patient dissatisfaction with 
lack of useful function and/or discomfort of the flail limb; 5) 
willingness to attempt prosthetic use, and 6) pain or discom-
fort secondary to inferior glenohumeral subluxation. Among 
the contraindications that should be mentioned is the paralysis 
of the muscles responsible for the stabilization of the scapula 
and for compensatory scapulothoracic motion following gle-
nohumeral arthrodesis – the trapezius, levator scapulae, latissi-
mus dorsi, serratus anterior, and rhomboid muscles27. Another 
obvious contraindication is the presence of active infection in 
the proximal humerus or glenohumeral joint. When consider-
ing amputation and arthrodesis, one should keep in mind that 
complications in the glenohumeral arthrodesis are possible, 
such as wound infection, bone nonunion and malpositioning 
of the arthrodesis. The above-elbow amputation could com-
plicate matters as well. There is a relatively high incidence of 
phantom limb pain6 and, even with a good technique to protect 
and bury proximal nerve endings beneath the soft tissues, pain-
ful neuromas may develop and limit prosthetic use9. 

Pain is an important issue in patients with traumatic 
brachial plexus injuries, as the majority of patients have 
pain as their chief complaint. It is important to differentiate 
between centrally-mediated neuropathic pain and mechan-
ical pain. If the patient has post-traumatic deafferentation 
pain, he or she should be advised that the origin of this 
type of pain is central and is not affected by any peripheral 
maneuver3,5,28,29. On the other hand, the mechanical pain, 
probably related to traction of the paralyzed member on 
the glenohumeral joint and on the suspensory muscles of 
the scapula, is frequently improved by the amputation of 
the upper limb9,10. 

FINAL REMARKS

Amputation should be specially considered when the 
patient requests it, usually after failure of recovery after ini-
tial nerve reconstruction30. However, if the patient is clearly 
not willing to use a prosthesis and elects to retain the limb for 
cosmetic reasons, no surgery should be indicated. 

When performed for the right reason, elective amputa-
tion should not be seen as a failure of treatment, but rather 
as a positive step towards rehabilitation8. 

A B

Figure. Patient after mid-arm amputation. A, lateral view; B, frontal view. 
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