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BACKGROUND OnabotulinumtoxinA (OnabotA) injections are effective to treat palmar hyperhidrosis (HH)
but are quite painful.

OBJECTIVE To evaluate efficacy and pain of OnabotA injection using a needle-free jet apparatus compared
with the traditional needle injection to treat palmar HH.

METHODS Twenty patients were recruited for a prospective open-label study. Their right hand was injected
with 1% lidocaine with a jet injector, after which OnabotA was injected with a needle. The left hand was
injected with OnabotA directly using the jet injector. Pain scores were recorded for both techniques. At 0, 1, 3,
and 6 months, severity of palmar HH was evaluated with the Hyperhidrosis Disease Severity Scale (HDSS).

RESULTS One point reduction in the HDSS score at 1 month showed no statistical difference between both
hands (p = .451). However, the HDSS score at 1 month from baseline dropped by 1.6 for the hand treated with
traditional needle injection of OnabotA compared with 1.25 for the hand treated with jet injections (p = .031).
There was no statistical difference in the pain on injection with both techniques (p = .1925).

CONCLUSION This study demonstrates effective and relatively painless use of a low-pressure jet injector for
OnabotA in palmar HH.

Supported by Allergan. The authors have indicated no significant interest with commercial supporters. The
study presented in this article has been approved by the author’s IRB.

Nonsurgical treatment modalities are considered
first-line treatments to control hyperhidrosis

(HH).1 However, OnabotulinumtoxinA (OnabotA)
(BotoxTM; Allergan, Inc., Irvine, CA) has
revolutionized the treatment of severe focal HH.
Although many physicians use OnabotA to treat
axillary HH, few use it to treat palmar HH because of
the intense pain associated with injections into the
densely innervated skin of the palms. General
agreement regarding an optimal pain control method
is still lacking.2 Ice applied to the intended injection site
followed immediately by application of either ice or
vibration adjacent to the injected site is an effective and
practical method for pain management.3

Cryoanalgesiawith dichlorotetrafluoroethane spray is
an alternative, and perhaps more effective when
compared with ice packs.4 A mild tingling sensation is
felt lasting only a few minutes after the injections.
However, nerve blocks have been considered the most
effective technique to relieve pain during palmar
OnabotA injections.Neural injury, vascular puncture,
and impaired hand dexterity are rare, yet significant
potential complications.5 Wrist blocks also cause
reactive hyperemia on the palms that increase bleeding
at the injection sites, thus washing away part of the
expensive OnabotA and reducing its effectiveness.6 It
is also a time-consuming technique, which makes it
challenging to adopt by patients and physicians.7
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Jet injection can be defined as a needle-free drug
delivery method in which a high-speed stream of fluid
impacts the skin and delivers a drug.8 The use of jet
anesthesia through a jet injector causes considerably
less pain.9 Zsigmond10 observed that zero pain scores
were consistently observed in over 100,000 persons
who received jet injection of lidocaine. Needle-free or
jet injection of OnabotA was first used by Naumann
and colleagues to treat palmar HH.11 They compared
the injection of OnabotA with a standard needle-free
injector, the Dermojet (driving pressure >1,400 psi)
versus a standard needle.12 They concluded that both
techniques led to a significant reduction in HH and
that needle injection was more effective than needle-
free injection. They did not recommend the use of the
Dermojet to treat palmar HH because of possible
injury to superficial nerves and vessels under the
palms. However, its use on the plantar surface is
considered safe.13

The Med-Jet MBX (Medical International Technolo-
gies, Montreal, QC, Canada) (Figure 1) is a low-
pressure needle-free jet injector, with adjustable
volume and pressure settings.14 Med-Jet technology
uses carbon dioxide gas to propel fluid into the skin.
The pressure setting is regulated through an adjust-
ment knob. The Med-Jet’s reservoir is an easily
replaceable regular syringe of any size affixed to the
hub of the injector. The syringe spacer and the
splashguard are disposable items, whereas the metal
component of the jet injector can be autoclaved. The
plastic component can be gassed if needed for sterili-
zation; however, as it does not come into contact with

the patient or the injectable liquid, cold sterilization is
sufficient. Eye protection with goggles is recom-
mended during operation to prevent accidental eye
exposure to body fluids. By selecting the appropriate
parameters on the device, OnabotA can be injected in
the superficial dermis where most of the nerve endings
are located.15 Subepidermal injection of OnabotA is
preferred to the subcutaneous injection to avoid
functional reduction of manual dexterity.16 Using an
adjustable low-pressure jet injector (range 140–250
psi) avoids damage to superficial nerves and vessels.
The efficacy of jet injection of lidocaine before
OnabotA injection with a needle has been studied and
is considered an efficient method of anesthesia.17–19

The authors’ hypothesis for this study was that direct
injection of OnabotA with the Med-Jet would be as
effective in treating palmar HH as would traditional
needle injection of OnabotA preceded by local anes-
thesia using jet injection.

Methods and Materials

Following approval by the research ethics committee
at the Centre Hospitalier de l’Université de Montréal
(#11.122), the authors enrolled 20patientswith severe
idiopathic palmar HH. The study was conducted
between April 2014 and June 2015. Inclusion criteria
included a Hyperhidrosis Disease Severity Scale
(HDSS) score of 2 or more and failure to respond to
$20% AlCl3 hexahydrate topical preparations. The
HDSS is a disease-specific scale for HH that provides
a qualitative measure of the severity of the patient’s
condition based on how it affects daily activities. A
score of 1 corresponds to: “my palm sweating is never
noticeable and never interferes with my daily activi-
ties”; a score of 2 corresponds to: “my palm sweating
is tolerable but sometimes interferes with my daily
activities”; a score of 3 corresponds to: “my palm
sweating is barely tolerable and frequently interferes
with my daily activities”; and a score of 4 corresponds
to: “my palm sweating is intolerable and always
interferes with my daily activities.” The HDSS has
been validated and its use is recommended by the
Canadian Hyperhidrosis Advisory Committee.20

Patients below the age of 18 and in whomOnabotA is
contraindicated (myasthenia gravis, Eaton–LambertFigure 1. Med-jet MBX.
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syndrome, lateral amyotrophic sclerosis, or any other
neurological disease which might interfere with neu-
romuscular function, infection at proposed injection
site, pregnancy, or breast-feeding)were excluded from
the study. Patients with prior use of botulinum toxin
on the palms or any other indication within the pre-
ceding 12 weeks were excluded. The use of any other
methodor product to control palmarHHat the timeof
enrollment and throughout the study period was
prohibited.

Enrolled patients were asked to complete an HDSS
and Dermatology Quality of Life Index (DLQI) for
both hands.21 A Minor test (starch-iodine) was then
performed to confirm the diagnosis before the
injections.

(1) The right hand (Needle-OnabotA) was treated
first. Jet anesthesia with 1% plain lidocaine was
administered to 50 sites of the hand (Figure 2).
OnabotulinumtoxinA (reconstituted in 5 mL of
unpreserved saline) was injected with a 33-gauge
needle in the anesthetic wheals for the 50 sites.
Approximately 2 U of OnabotA per site was
injected for a total of 100 U. The purpose of
using an extremely fine needle was to minimize
the backflow of OnabotA and avoid any waste.

(2) The left hand (Jet-OnabotA) was then directly
injected in the same 50 sites with OnabotA
(reconstituted in 5 mL of unpreserved saline)
through the Med-Jet without resorting to any
form of anesthesia (Figure 3). The driving
pressure was started at 140 psi, which is the
lowest pressure setting capable of delivering the

medication to the superficial dermis, and
increased with 10-psi increments as necessary.
These parameters are considered safe to prevent
nerve and vessel damage. The volume of the
Med-Jet was set to 0.1 mL per spurt to deliver
2 U of OnabotA per site.

After treatment, the pain on injection was evaluated
for both hands on a visual analog scale from 1 to 10, 1
being very low and 10 intolerable. A follow-up visit
was scheduled at 1month to assess efficacywithHDSS
and DLQI scores. Adverse effects of both techniques
were also assessed. Patients were later contacted
through e-mail and telephone at 3 and 6 months to
complete an HDSS and DLQI, and asked about per-
ception of treatment effectiveness on each hand,
duration of effect, and their preferred treatment
modality.

The primary outcome measure of this study was HDSS
score reduction of$1 at 1-month follow-up. Other
outcomemeasures included absoluteHDSS score at 1, 3,
and 6 months, DLQI scores at 1, 3, and 6 months, and
pain scores for both hands. To compare the HDSS,
DLQI, and pain scores between both hands over time,
statistical analyses (paired t-tests andFisher’s exact tests)
were performed using R software version 3.1 (R Foun-
dation for Statistical Computing, Vienna, Austria). Sta-
tistical significance was determined as p < .05.

Results

A total of 20 subjects (7 male and 13 female) were
enrolled. The average age was of 31.85 years (range
20–45). The palmar HH had been present since

Figure 2. Location of 50 injection sites per palm; 24 on the digits and 26 on the palm.

VADEBONCOEUR ET AL

0 : 0 :MONTH 201 6 3

© 2016 by the American Society for Dermatologic Surgery, Inc. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

karim
Highlight



puberty in most patients. The mean HDSS and DLQI
before treatment was 3.325 (range 2–4) and 12.3
(range 7–25), respectively. Three patients left the study
before 6 months; one decided to undergo a sympa-
thectomy because symptoms resumed after 3 months
of treatment, and 2 did not respond to the 6 months
follow-up e-mail or phone call.

The mean pain on injection with both techniques was
very tolerable and comparable (2.75 for Needle-
OnabotA and 3.025 for Jet-OnabotA, p = .1925;
Paired-t test). Thirteen patients experienced no
immediate adverse effects besides pain. Two patients
were needle phobic and 5 patients experienced vaso-
vagal symptoms at the start of the treatment session.
Mild discomfort at the injection sites and ecchymosis
for the first few days after the treatment session were
the major complaints at follow-up. Focal pain was
noted by 2 patients on the Jet-OnabotA hand at
1-month follow-up, with auto-resolution at 3months.
The pain was mild, localized to the hypothenar emi-
nence in both cases and did not affect daily activities.
Transient weakness was noticed in 40% (n = 8) of
patients, half of which was more pronounced on the
Needle-OnabotA hand. The weakness subsided by the
1-month follow-up.

After 1month, the HDSS score from baseline dropped
by 1.6 for the Needle-OnabotA hand and 1.25 for the
Jet-OnabotA hand (p = .031; Paired-t test). The DLQI
score dropped at 1 month by 9.425 overall for both
hands with no statistical difference between the 2

hands (p = .330; Paired-t test). The HDSS (Figure 4)
and DLQI difference form baseline between the 2
hands at 3 and 6 months was not statistically signifi-
cant. When evaluating the proportion of patients with
at least one point reduction in the HDSS score at 1
month frombaseline, 85%of the right hands and70%
of the left hands reached this endpoint with no statis-
tical difference between the 2 hands (p = .4506; Fisher
Exact test). At 3 and 6 months, 57.5% and 50% of
patients respectively maintained this reduction with
again no statistical difference between the 2 hands.

All patients noticed response to treatment by 1 week.
When patients were asked to compare both hands,
equivalent efficacy was noted at 1month by 35% (n = 7)
of patients. Of the remaining 65% of patients (n = 13),
40%found the right hand to respond slightlybetter to the
injections then the left hand, whereas 25% considered
a significant difference in efficacy (>30%) when com-
paring both hands (Needle-OnabotA > Jet-OnabotA).
Most patients preferred the direct injection of OnabotA
by the Med-Jet. Many quoted the simple and short
duration of treatment: the Needle-OnabotA hand treat-
ment took approximately 20 to 25 minutes, whereas Jet-
OnabotA hand treatment lasted less than 5 minutes. The
perceived duration of efficacy for both hands was 3.85
months, afterwhichagradual lossof efficacywasnoticed.

Discussion

The aim of this study was to evaluate the efficacy and
pain of direct injection ofOnabotAwith a low-pressure

Figure 3. Med-jet MBX device being used for sub-

epidermal injections of OnabotA.

Figure 4. Hyperhidrosis Disease Severity Scale scores at 0, 1,

3, and 6 months. *Highlights statistical differences between

Hyperhidrosis Disease Severity Scale scores at 0 and 1

month for both hands and between both hands at 1 month.
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needle-free device compared with OnabotA injection
withaneedle to treat palmarHH.The study results only
partially support the authors’ initial hypothesis: the
primary outcome of this study was to obtain an HDSS
reduction of$1 at 1month, whichwas similar for both
hands. TheDLQI also dropped significantly at 1month
after injections. However, the Jet-OnabotA hand did
not respond as well as the Needle-OnabotA hand. The
results are consistent with those of Naumann and col-
leagues11 who also came to the same conclusion using
a Dermojet; however, the authors used a low-pressure
device in this study to minimize the risk of injury. Loss
of OnabotA while using the jet injector device is
a potential explanation for the difference in response in
both hands. It is difficult to speculate on the amount of
units potentially lost. Weighing compresses before and
after injection could be biased by the weight of sweat
produced during the procedure. The deactivation of the
delicate protein structure by agitation has been a con-
cern for some time and may offer an alternative
explanation for this difference; however, this has
recentlybeen refuted.22Comparable lowpain scores for
both hands suggest jet injection technology to either
obtain local anesthesia or to administer OnabotA
directly has the advantage of keeping patients
comfortable.

For the purpose of this study, the authors used 100 U
perhand; however, it is possible that this study selected
severe HH patients. This study inclusion criteria
required failure of 20%AlCl3 formulations; however,
many of the patients were treated with supersaturated
formulations up to 40% to 55% AlCl3 in 4% to 6%
salicylic acid gel.1 In general, approximately 80% of
the patients with palmar HH respond favorably to
these supersaturated concentrations of AlCl3 for-
mulations, and the remaining 20% who are non-
responders may have a more severe form of palmar
HH. In addition, one study suggested that there was
a relationship between the dose of OnabotA injected
and the duration of efficacy: high dose of OnabotA
(200 U Botox per palm) was associated with a signifi-
cantly more long-term remission than low-dose ther-
apy.23 This could explain why the mean duration of
efficacy was only 3.85 months in the cohort. In the
authors’ practice, they always prefer a starting dose of
100 U per palm, and increase the dose in future

treatment sessions if the response is poor. To date,
however, studies lack general agreement regarding the
dosing and duration of OnabotA for palmar HH.2

The needle-free jet injector was set to deliver the
OnabotA at the subepidermal level using the minimal
driving pressure (140–150 psi). This low driving
pressure avoids the deeper penetration of OnabotA
which may cause muscle weakness. The fact that
a subepidermal wheal is seen on injection confirms
that the injected substance is located in the superficial
dermis. This could explain why half of the patients
who felt transient weakness noticed predominance on
theNeedle-OnabotAhand. The control of the depth of
injectionwith a needle is more random comparedwith
the jet injection where the pressure is fixed. A recent
article by Lecouflet and colleagues24 also mentioned
that the duration of efficacy was prolonged on rein-
jection of OnabotA. This is an interesting observation
for the patientswhohad a shorter durationof response
and wish to be reinjected. Another option would be to
resume supersaturated concentrations of AlCl3 as an
adjunctive therapy after the OnabotA injections to
prolong the interval between injections.25

The main limitation in this study is the absence of
randomization of treated hands. The authors feared
the hand treated with Jet-OnabotA could experience
increased weakness (which was not the case) so they
avoided treating the dominant hand. Subjects were
also not blinded as this would have involved needle
injection of saline after jet injection of OnabotA in the
Jet-OnabotA hand. This would have caused tremen-
dous discomfort to subjects and affected their evalu-
ation of pain associated with this technique. These
factors could limit the interpretation of the data.

In conclusion, treatment of severe palmar HH with
direct injection of OnabotA with a needle-free device
(Med-Jet) was found to be effective. Nevertheless,
OnabotA injection directly with the needle-free injec-
tor appears less efficacious than OnabotA injection
with a needle. Still, in a needle-phobic patient, the
authors consider this technique as a promising alter-
native. The authors hope that needle-free anesthesia
before injection of OnabotA with a needle or direct
injection of OnabotA through a low pressure
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needle-free injector will be considered in the future as
an effective and less painful procedure during treat-
ment of palmar HH.
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