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DOES BOTULINUM TOXIN A MAKE PROSTHESIS USE EASIER
FOR AMPUTEES?
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Four post-amputation patients (1 with phantom pain, 3 with
stump pain) were each treated with 100 IU botulinum toxin
A, divided between several trigger points in the distal stump
musculature. In 1 female patient (along with a pronounced
reduction in phantom pain) hyperhidrosis of the stump
ceased completely, probably after diffusion of the drug into
the dermal sweat glands, leading to longer and safer use
of the prosthesis. Intentional intradermal injection for this
issue therefore could be valuable. Another patient was able
to use her prosthesis for the whole day again after botulinum
toxin A treatment for substantial stump pain, compared with
only 4 hours a day before treatment. In 2 male patients,
stump pain while wearing the prosthesis subsided to a con-
siderable extent, 1 of the 2 reported an improvement in
steadiness of gait. We suggest that stump treatment with
botulinum toxin in rehabilitative medicine should be investi-
gated in more detail.
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INTRODUCTION

The use of a prosthesis after the amputation of limbs is often
limited by stump and phantom pain. Botulinum toxin has not
previously been used to improve the use of limb prostheses.
We recently reported an effect on phantom pain after treat-
ment of leg amputees with botulinum toxin type A (Botox�)
(BTX A) (1). Secondary findings were observed that could be
of considerable interest for the rehabilitation of patients. We
describe these effects on the basis of 4 case reports.

CASE REPORTS

Case 1

A 41-year-old woman had been amputated below the knee,

following a motorcycle accident 3 years earlier. For her phantom
pain she was treated with gabapentin, opiates and NSAID
medication, but the effect was not satisfactory. Therefore, in
addition, we injected 100 IU BTX A, diluted in 4 ml saline into a
total of 4 muscular trigger points in the stump of the lower leg.
Trigger points were identified by palpation and produced a
“jump sign” and “referred pain” as described in literature. Along
with a pronounced reduction in pain, in our opinion due to
the BTX A treatment of muscular trigger points, the patient de-
scribed a secondary effect that was just as important to her:
sweating of the stump stopped completely. As BTX A was cer-
tainly injected intramuscularly, diffusion to the sweat glands
must have occurred. In the years before treatment the patient
had had to dry the stump at least once a day and experienced
the problem of a loose prosthesis almost every day. After treat-
ment, it was possible to wear the prosthesis all day long, and
the patient reported substantial relief in this respect for the
following 8 months.

Case 2

A 68-year-old woman with an above-knee amputation in 1996
after occlusive arterial disease could wear her prosthesis for only
about 4 hours per day because of stump pain. The pain treatment
comprised the administration of low-potency opiates and ami-
triptyline, eventually a peridural catheter even had to be inserted
because of the pain. Three days after injection of 100 IU BTX A
(4� 25 IU in 1.0 ml saline) into 4 trigger points of the painful
lateral thigh muscles the stump pain had decreased to such
an extent that it was possible for her to wear the prosthesis
again. About 2 weeks after treatment it was possible to wear
the prosthesis all day long. The treatment effect lasted about
3 months and renewed injection produced the same effect again.

Case 3

A 65-year-old man, amputated following occlusive arterial
disease 6 years ago, complained of severe pain in the left
upper-leg stump. In particular, treatment with 100 IU BTX A
(5� 20 IU) reduced the spasms triggered by wearing the
prosthesis. Again injection was performed into intramuscular
trigger points, located by palpation which produced a “jump
sign”, and “referred pain”. The BTX A dose was chosen to be
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comparable to that used in other painful disorders and similar to
our first published experiences with phantom pain. The patient
himself noticed an improvement in steadiness of gait, and his
physiotherapist noted smoother movement with “more physio-
logical arm movements” when walking with crutches. If this
observation was due to the pain reduction or could represent an
influence of BTX A on cortical reorganization, as discussed in
our first publication (1), remains to be discussed. Subjectively,
the patient reported that this also resulted in a reduction in pain
in both wrists. Unfortunately, the patient could be followed-up
for only 2 months.

Case 4

A 63-year-old male patient on dialysis due to diabetic nephro-
pathy had had a below-knee amputation 6 years earlier after
occlusive arterial disease. In addition to a mild diabetic neuro-
pathy he suffered from stump pain from pronounced muscular
tenderness of the amputation stump. This substantially affected
both night-time sleep and his ability to wear his prosthesis. He
used peripheral analgesics with limited success. After injection
of 20 IU BTX A in 1.0 ml saline each into 5 trigger points
(2 lateral, 1 medial, 1 anterior and 1 posterior) he was able to
strike the couch several times with his stump without pain and
reported improved tolerance of his prosthesis. The average pain
scores on the numeric rating scale (NRS 0–10) changed from
6 to 0. Turning around during night-time sleep no longer woke
him up, and his ability to walk was not influenced negatively.
The effect lasted about 10 weeks.

DISCUSSION

The use of BTX A has already been described in a case report on
the treatment of focal amputation stump hyperhidrosis (2). Its
successful use in stump dermatitis in amputees has also been
reported (3). However, insufficient attention has been paid to its
significance in prosthesis use. The use of prostheses is limited by
a number of problems (4), but it apparently reduces phantom
pain (5, 6) and increases the chances of re-integration in the
workplace (7, 8). After intramuscular administration, BTX A
acts as a relaxant by inhibiting the release of acetylcholine from
the motor end-plate (9) and, after intradermal administration it
inhibits the action of the sweat glands by the same mechanism.

The reduction in stump pain, followed by improved prosthesis
use, can be explained by the muscular relaxation, an increased
muscular blood flow and by additional inhibition of the release
of nociceptive transmitters (10, 11). A spinal effect (12) and
influences on cortical reorganization (13, 14) as a result of
reduced afference from the muscle spindles (15, 16) may also
contribute and may be an explanation for the reduction in
phantom pain (case 1). Relaxation of the (functionally ineffec-

tive) stump muscles was not a problem for our patients, no side-
effects occurred.

With reference to the reduction in hyperhidrosis in the patient
treated by us, it can be assumed that, despite the intramuscular
administration, some of the drug must have reached the sweat
glands in the skin by diffusion. However, it is probable that
systematic intradermal administration of BTX A could improve
the fit of a prosthesis in cases of hyperhidrosis.

In our opinion, the improvement in prosthesis use in the cases
described should encourage more frequent use and further
investigation of this treatment in patients with rehabilitative
problems. Following our first experiences further studies
should examine other doses, injection volumes and number of
injections.

REFERENCES

1. Kern U, Martin C, Scheicher S, Mu¨ller H. Treatment of phantom pain
with botulinum-toxin A. A pilot study. Schmerz 2003; 17: 117–124.

2. Wollina U, Konrad H, Graefe T, Thiele J. Botulinum toxin A for
focal hyperhidrosis in leg amputees: a case report. Acta Derm
Venereol 2000; 80: 226–227.

3. Konrad H, Karamfilov T. Botulinum toxin A therapy of stump
dermatitis due to focal hyperhidrosis. Z Hautkrankheiten 2000; 75:
390.

4. Dillingham TR, Pezzin LE, MacKenzie EJ, Burgess AR. Use and
satisfaction with prosthetic devices among persons with trauma-
related amputations: a long-term outcome study. Am J Phys Med
Rehabil 2001; 80: 563–571.

5. Huse E, Larbig W, Birbaumer N, Flor H. Cortical reorganization
and pain. Empirical findings and therapeutic implication using the
example of phantom pain. Schmerz 2001; 15: 131–137.

6. Brückner L. Der besondere Fall – Myoelektrische versus Sauerbruch-
Biedermann-Prothese. Myoelectric prothesis fitting versus Sauer-
bruchs cineplasty. Med Orth Tech 2002; 122: 161–164.

7. Sheikh K. Return to work following limb injuries. J Soc Occup Med
1985; 35: 114–117.

8. Millstein S, Bain D, Hunter GA. A review of employment patterns of
industrial amputees – factors influencing rehabilitation. Prosthet
Orthot Int 1985; 9: 69–78.

9. Simpson LL. The origin, structure, and pharmacological activity of
botulinum toxin. Pharmacol Rev 1981; 33: 155–188.

10. Cui M, Aoki KR. Botulinum-toxin A (BTX-A) reduces inflamma-
tory pain in the rat formalin model. Cephalalgia 2000; 20: 414.

11. Sala C, Andreose JS, Fumagalli G, Lomo T. Calcitonin gene-related
peptide: possible role in formation and maintenance of neuro-
muscular junctions. J Neurosci 1995; 15: 520–528.

12. Polo KB, Jabbari B. Botulinum toxin-A improves the rigidity of
progressive supranuclear palsy. Ann Neurol 1994; 35: 237–239.

13. Ceballos-Baumann AO, Sheean G, Passingham RE, Marsden CD,
Brooks DJ. Botulinum toxin does not reverse the cortical dysfunc-
tion associated with writer’s cramp. A PET study. Brain 1997; 120:
571–582.

14. Gilio F, Curra A, Lorenzano C, Modugno N, Manfredi M, Berardelli
A. Effects of botulinum toxin type A on intracortical inhibition in
patients with dystonia. Ann Neurol 2000; 48: 20–26.

15. Filippi GM, Errico P, Santarelli R, Bagolini B, Manni E. Botulinum
A toxin effects on rat jaw muscle spindles. Acta Otolaryngol 1993;
113: 400–404.

16. Rosales RL, Arimura K, Takenaga S, Osame M. Extrafusal and intra-
fusal muscle effects in experimental botulinum toxin-A injection.
Muscle Nerve 1996; 19: 488–496.

J Rehabil Med 36

Botulinum toxin in easing prosthesis use 239


