
Treatment of Palmar Hyperhidrosis 
With Botulinum Toxin 
Richard G. Glogau, MD 

Excessive sweating of the palms, axillae, and 
soles can be managed with intradermal injections 
of botulinum toxin as an alternative to mote ag- 
gressive surgical therapies such as sympathec- 
tomy and less effective techniques including top-  
ica l  antiperspirants. The dosage and injection 
techniques can be optimized to provide several 
months of freedom from this troubling disorder. 
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F OCAL IDIOPATHIC and episodic eccrine 
sweating of the palms and soles troubles af- 

flicted individuals ~vith a social curse that can only 
be imagined by those of us whose hands dampen 
only occasionally. Although there is no accurate in- 
cidence in the epidemiology literaturer it appears 
that about half of the patients who have presented to 
us ~vith this condition have at least one first degree 
relative similarly affected. Social stigma, lack of un- 
derstanding on the part of medical providers as to 
the cause and nature of the problem, and lack of 
effective therapy keep most of these patients from 
seeking medical care. We ~vill need a larger social 
sampling to accurately measure both the number of 
patients per 100,000 population who have the con- 
dition and the exact nature of the genetic influence. 

Gravimetric measurements of palmar sweating 
show that patients with hyperhidrosis easily ex- 
ceed 12 to 30 times normal rates of eccrine secre- 
tion from the palmar surface of the hands and 
fingers as well as the distal dorsal aspects of the 
fingers and sides of the hand and digits. Diagnos- 
tic rates arbitrarily defined in some patients ex- 
ceed 50 mg of sweat per minute in the axillae and 
30 mg of sweat per minute on the palms. 1-'6 
Whereas many patients sweat on a more or less 
continuous basis, even when asleep, many, if not 
most of the patients, report that they suffer from 
sudden, inexplicable increases in palmar sweat- 
ing. These sweating attacks can be brought on by 
emotional stressors such as public speaking, 
meeting new social contacts at work or at leisure, 
high ambient temperature, and ingestion of stim- 
ulants like coffee. But some patients report that 
relative calmness without situational stress can 
even cause their hands to drip with sweat. 

Many patients have covered this affliction by re- 
sorting to elaborate behavior rituals, such as repeti- 
tively ~viping their palms on clothes, carrying towels 
and handkerchiefs at all times, and avoiding the 
dreaded handshaking at all costs. Traditional thera- 
pies, such as topical aluminum chloride salts in an- 
tiperspirants, anticholinergic drugs, and glutaralde- 
hyde tinctures, are irritating, rife with side effects, 
and generally impractical for patients with this con- 
dition. 2.7,8 Direct excision of the affected skin has 
been proposed for treating axillary sweating 9,~0 but 
cannot be performed on the palms. Liposuction cu- 
rettage has been advocated for axillary hyperhidro- 
sis,l~-~6 but also is of no value in l~almar sweating. 

Standard surgical approach for palmar sweating 
has been focused on neurosurgical approaches 
with elective thoracic sympathectomies at the 
T2-T3 level, performed with endoscopic ap- 
proaches and minimal incisions have been popu- 
lar for some time. x~ 

The procedure carries risk of some significant 
postoperative complications, including Homer's 
syndrome, pneumothorax, and partial or incom- 
plete response. Worse, significant portions,of pa- 
tients treated by sympathectomy develop some de- 
gree of compensatory hyperhidrosis. 24-26 This 
condition affects the skin from the areolas caudally. 
The patients, although dry over the entire hand, 
ann, shoulder, neck and head, ~vill paroxysmally 
sweat profusely from the midchest down. This is a 
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highly distressing and irreversible condition and no 
known algorithm to predict its occurrence preoper- 
atively has yet been described. When compensatory 
hyperhidrosis occurs, the result is that one intolera- 
ble sweating problem is traded for another. 

BOTULINUM TOXIN USE FOR SWEATING 

There has been considerable interest in using 
selective, focal chemodenervation with botuli- 
num neurotoxin to control problems of localized 
but severe sweating.l,3.2~ At present, there are 
2 commercially available forms of the A serotype 
complex, BOTOX (Allergan, Inc, Irvine, CA) and 
Dysport (Speywood Pharmaceuticals, Inc, Maid- 
enhead, Berkshire, UK). A third commercially ap- 
proved product, a B serotype, was recently ap- 
proved by the FDA for cervical dystonia and is 
marketed in the United States as Myobloc (Elan 
Pharmaceuticals, South San Francisco, CA) and in 
Europe as Neurobloc. The A serotypes have accu- 
mulated more clinical experience in treatment of 
hyperhidrosis. The B serotype has not accumu- 
lated a significant clinical experience. For the bal- 
ance of this discussion, reference is made to BOTOX 
unless otherwise specifically indicated. 

Unlike sympathectomy, the area treated with 
BOTOX is confined to the palms or axillae or the 
sole. The total body surface area treated is less 
than 3%. In contrast, the surgical section of the 
sympathetic chain at the T2-T3 level renders at 
least 20% of the body's surface anhidrotic. Ther- 
moregulatory stress then creates the compensa- 
tory sweating that has not been reported with fo- 
cal chemodenervation with BOTOX to date. 

DOOUMENTATION OF THE PROBLEM 

There are 2 methods used to document the 
magnitude and distribution of abnormal palmar 
sweating: gravimetric measurement and Minor's 
iodine starch test. Gravimetric testing ~ases filter 
paper that is held in contact with the palm for a 
fixed period of time and then weighed (Fig 1). 
This technique is useful largely as a research tool 
to document the magnitude of sweat reduction 
and identify the therapeutic dose range. Minor's 
starch-iodine test is performed by first wiping the 
skin with a colored iodine tincture, eg, an antibac- 
terial iodine solution available in pharmacies. The 
iodine solution must be brown-orange in color. 
Decolorized iodine solution will not perform the 

�9 colorimetric conversion properly. Several seconds 

are given to allow the iodine solution to dry. A 
small fan is useful for this purpose. The palm is 
then lightly dusted with ordinary baking corn- 
starch powder, available in any food store. As the 
eccrine sweat exits the skin onto the palmar sur- 
face, a chemical reaction takes place between the 
iodine molecule and the starch present in the  
powder producing a colorimetric reaction as the 
powder turns deep purple in a matter of a couple 
of seconds. The exact location of the active sweat- 
ing can then be mapped and outlined with a mark- 
ing pen before beginning injections. 

Take care to perform the starch iodine test be- 
fore applying any regional nerve blocks or prior to 
application of topical anesthetics like prilocaine 
or eutectic mixtures of lidocaine (EMLA; Astra 
Pharmaceuticals, Wayne, PA) in wide use today. 
The vasoconstrictive effect of the topical anesthet- 
ics and the hyperemic response in the skin seen 
after regional wrist blocks both interfere with the 
amount of sweating and can give misleading re- 
sults in the Minor starch-iodine test. 

We have found it useful to take a digital photo- 
graph of the starch-iodine test for the medical record 
and to give a picture to the patients. They can easily 
perform a starch-iodine test themselves in follow-up 
and ascertain the fractional response to therapy. The 
photographs also help the patients visualize the de- 
gree of the problem and their response to therapy 
after the BOTOX injections are performed. Patients 
are psychologically traumatized by hyperhidrosis, 
and most are exquisitely sensitive to any persisting 
sweat after treatment (Fig 2). They are often reas- 
sured by comparing the before and after starch test 
pictures. It reinforces their understanding of the ef- 
fect of the drug and the therapy. 

ANESTHESIA 

Most patients will require regional nerve block 
anesthesia, wrist blocks, prior .to undergoing pal- 
mar injection. 32 A few stoic patients may opt for 
simple topical anesthesia such as ice, EMLA, ELA- 
MAX (Ferndale Laboratories, Ferndale, MI), but 
few can tolerate the discomfort of 60 to 70 needle 
sticks per palm without anesthesia. One percent 
to 2% lidocaine plain, without epinephrine, is 
placed by superficial, subcutaneous injections at 
the wrist to produce blocks of the median, ulnar, 
and radial nerves. Once the injections are placed, 
usually a half-hour wait ensues to allow for the 
diffusion of anesthetic into the nerves to produce 
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Fig 1. Minor starch-iodine test. Right hand untreated. Left hand 2 days after treatment with Botox. Note 
areas of diffusion with anhidrosis developing circumferentially around injection sites. 

sufficient anesthesia. The disadvantage of using 
wrist blocks is that the patients reactive hyper- 
emia that develops increases the tendency to bleed 
from each small injection site, which may increase 
loss of material from the injection site and de- 
crease the relative effectiveness of each injection. 
Warning patients off aspirin prior to treatment is 
probably wise for the same reason. 

INJECTION SYRINGES 

The dosage of drug used and injection method has 
not been standardized. There are a variety of dosages 
reported in the literatureSaZ,46.4s,49 The author's 
technique is to use a dilution of 2.5 mL per 100 
mouse units, dividing the whole bottle among 5 UI- 
trafine It 50 U insulin syringes (Becton-Dickinson, 
Franklin Lakes, NJ). Each syringe holds 0.5 mL and 
has the 30-gauge needle swaged directly into the 
chamber of the syringe, eliminating.the dead space 
that occurs with a needle hub. This minimizes the 

waste of expensive botulinum toxin. The syringes 
are filled by popping the metal cap and rubber stop- 
per from the bottle and drawing up the BOTOX by 
aspirating with the needle inside the bottle. This is 
done to avoid needlessly dulling the 30-gauge needle 
by passing it through the rubber stopper. 

INJECTION TECHNIQUE 

Each syringe then holds 0.5 mL of solution (20 
U); therefore, it is relatively easy to read the gradua- 
tions on the syringe and place either 2 U (0.05 mL) 
or 4 U (0.1 mL) in each site. With practice, one can 
generate about 10 to 12 injections with each syringe. 

The needle must enter the palmar skin at an 
oblique angle. Mechanical needle flanges have 
been advocated that provide a method for assist- 
ing the depth of the injection. 32.~~ But if the needle 
enters perpendicular to the skin surface, there is 
usually a significant amount of backflow of mate- 
rial that leaks out of the injection tract (Fig 3). 
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Fig 2. Minor starch-lodine test. Two weeks after treatment of both palms with Botox. 

Because the volumes of BOTOX are typically 
small, this backflow significantly impacts the ef- 
fectiveness of the injections. In axillary skin each 
injection is placed to produce a wheal. But the 
palmar skin is comparatively stiffer and usually a 
wheal cannot be raised under any circumstances. 

However, it is desirable to produce a small zone 
of visible blanching, indicating that the material is 
in the deep dermis. Take care with each injection 
to remove the thumb from the plunger and'allow a 
second or two for the pressure to normalize before 
withdrawing the needle from the skin or else the 
fluid will flow back out the injection tract directly. 

INJECTION PATTERN AND DOSAGE 

A representative sample of the dosage regimens, 
pattern of injection, and indications for the botu- 
linum toxin are presented i n Table 1. 

In the author's technique, injections are placed 
approximately every 1.5 cm across the palmar sur- 
face. On the fingers the volar pad of each phalanx 

receives its individual dose. The finggrtips usually 
receive 2---one in midpad and another at the very 
tip as this is a problematic sweating area for people 
with hyperhidrosis. The dominant or writing 
hand also receives an extra row of injections along 
the ulnar side, midway between the palm and dor- 
sal surface to provide maximum dryness for writ- 
ing. Occasionally extra injections can be placed on 
the distal dorsal fingers or in the webs depending 
on the patient's complaints. The goal is to place 
the injections in a pattern so that diffusion will 
provide overlapping coverage for the entire pal- 
mar surface. One needs to minimize the number 
of injections that wind up subcutaneously as this 
increases the likelihood of diffusion of drug into 
the intrinsic muscles of the hand. The total 
amount of drug used per hand is, of course, de- 
pendent on the surface area of the hand. Patients 
with large shoe sizes have correspondingly larger 
hands and will require more drug. A man with a 
size 13 shoe (United States) will require up to 150 
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Fig 3. Minor starch-iodine test. Immediately after placing injections on the right palm. Note how minimal 
backflow was achieved in most, but not all, injection sites. 

Table I. Sample of Dosage Regimens and Patterns of Injections for Treatment of Hyperhldrotic Conditions 
With Botullnum Toxins 

Dose (BOTOX 
UnIess Otherwise 

Author Dilution Labeled) Distance Diagnosis 

De Nmeida, 200132 2.0 5 1.0 cm Palmer 
Heckmann, 20013s 5.0 200 (Dysport) 10 fractions each AxillaP/ 
Dulguerov, 2000 sl 2.0 5 1.0 Frey's 
KaramfiIov, 200037 1.0 200 (BOTOX) Single dose Axillary 
Never, 200043 ? 2 * 4.0 cm 2 Axillary/pnlm 
Solomon, 20004s 2.0 2-4 1.0 cm Palmer 
Birch, 1999 ~2 4.0 7.5 6 cm 2 Frey's 
Laccourreye, 1999 $3 2.5 1.0 cm 2 Frey's 
Schnlder, 199947 33.3 2-3 cm Axil]ary 
Glogau, 199833 2.0 2 1.5 cm AxilIaP/ 
Heckmann, 1998 s4 400 (Dysporl) 1 cm Axillary 
Naumann, 19981 3 2 cm AxilIary, palm 
Odderson, 1998 ~4 100 (BOTOX) AxillaP/ 
Shelley, 199849 2 1 cm Palmer 
Schnider, 19974s 20 U 6 sites Palmer 
Bushara, 199627 20-50 Single dose Axillary 
Cheshire, 199630 1 U 1.5 cm Forearm 
Drobik, 1995 Ss 0.5 U 1.0 cm Frey's 
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Fig 4. Minor starch-iodine test. Right hand treated 2 weeks previously. Left hand untreated. 

U per palm, whereas a woman with a size 6 shoe 
(United States) may require as little as 75 U to 
cover the palm. The average dose in our pa t ien ts  
was about 120 U per palm. 

SCHEDULING TREATMENTS 

Almost every patient who undergoes this treat- 
ment will develop a transient period of weakness 
and instability of the lumbrical muscles of the 
'hand, which is predictably, spontaneously, revers- 
ible. 36,42,43,46,4s,49.56 Tasks such as shoving a but- 
ton through a tight button hold, holding heavy 
objects with chop sticks, or opening a stuck lock 
with a key will become problematic about 5 to 7 
days after treatment and will remain so for 3 to 5 
weeks. Patients can write, type, and eat, without 
difficulty, but opening up a tight jar lid will pose 
problems for a few weeks. 

For this reason, if the patient can easily access 
the treating physician, it may be wise to stagger 
the treatments. Beginning with the right hand on 

the first visit, we will often wait a couple of weeks 
�9 and then treat the left hand with any needed touch 
up injections of the right hand on the second visit 
(Fig 4), and schedule a third visit to touch up the 
left hand. By doing so, one can stagger the time 
line of weakness to make it easier on the patient. 
However, multiple visits often are logistically im- 
possible, and we have no objection to treating 
both palms simultaneously as long as the patient is 
aware of the implications. One successful strategy 
has been to offer to treat the hands separately the 
first time, but depending on the muscle weakness, 
let the patient choose to schedule future treat- 
ments together or staggered according to their 
own experience. 

THERAPEUTIC RESPONSE 

There is a definite range of responses to treatment, 
varying from about 3 to 12 months. 36,42,43,46,48,49,56,57 

The average in our hands is about 6 months. In- 
terestingly, the effect does not seem as long as it is 
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with axil lary hyperhidros is .  Speculat ive reasons 
for this may  be the p rob lem with  backflow, the 
smal ler  diffusion dis tance in thicker  pa lmar  skin,  
the higher  n u m b e r  of chol inergic  nerve endings  in 
the pa lmar  skin,  or  a differential  recovery rate 
between the nerves of the pa lm and those in the 
axil lary skin. But on average, pat ients  seem to 
require  t rea tment  about  twice a year to mainta in  
reasonable control  of the pa lmar  sweating. Pa- 
tients are usual ly  expect ing comple te  anhidros is  
as an endpoint ,  at  least wi th  thei r  initial t reatment .  
It may  take several  t reatments  before they recog- 
nize less than total  response as successful.  They 
are general ly  unfami l ia r  wi th  normal  pa lmar  
moisture ,  and at least init ial ly,  are in to lerant  of 
anything bu t  a total ly d ry  hand  as a measure  of 
success. W i t h  t ime and release from the menta l  
anguish  of unrel iable  pa lmar  sweating,  many  do 
seem to change their  therapeut ic  endpoin t  goals 
and are comfor table  wi th  control  as  opposed  to 
total  ablat ion of pa lmar  sweating.  Obviously,  this 
changes the t rea tment  intervals  and dosages,  but  
further  work  on pat ient  acceptance needs to be 
under taken.  

To date, there have been  no known  reports  of 
compensa to ry  hyperh idros i s  from the focal use of 
bo tu l inum toxin in the pa lms  or  axillae. This is an 

impor tan t  theoret ical  and  pract ical  advantage of  
the bo tu l inum toxins  in the managemen t  of hy-  
perhidrosis .  The downside ,  of  course,  relates to 
the fact that the bo tu l i num effect is nei ther  per-  
manen t  nor  inexpensive.  Proper ly  informed pa-  
t ients may elect to pursue  the surgical  al ternative,  
however ,  and  referral shou ld  be  made to neuro-  
surgical  or thoracic  surgical  pract ices wi th  exper-  
tise in this method .  

FUTURE DIRECTIONS 

Fur ther  work  will  need  to be done to opt imize  
the d i lu t ion and uni ts  per  square centimeter .  In- 
t roduct ion  of  a bo tu l i num toxin  of the B serotype 
(Myobloc, Neurobloc, Elan Pharmaceuticals, Dub- 
lin, Ireland) may present  an al ternat ive molecule  
to the A serotypes  current ly  in use. No data exist  
on the behavior  of  this molecule  in the hyperhi -  
drosis  model  at present .  W o r k  on inject ion deliv- 
ery devices has s t imula ted  some investigators and  
further  enhancements  to the del ivery system may  
opt imize  the t r e a t m e n t  for many  patients.  Fur the r  
invest igat ion of the genet ic  pa t te rn  of the d i sorder  
may  give further  clues to possible  therapies.  Unt i l  
then the pat ients  can benefit  from life-altering 
therapy with  this amazing  molecule.  
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