
Implant-Supported Electrostimulating Device to
Treat Xerostomia: A Preliminary Studycid_180 62..71

Smidt Ami, DMD, MSc, BMedSc;* Andy Wolff, DMD†

ABSTRACT

Background: The full accomplishment of salivary function depends on proper salivary flow rate and composition. Salivary
secretion is highly essential in the maintenance of health and integrity of oral hard and soft tissue. Xerostomia is a common
symptom affecting between one-fifth and one-third of the adult population, more commonly women than men. Induction
of salivary secretion exists in several pharmacological formulations per os. Electrostimulation to enhance salivary secretion
has been used frequently as a research tool but only in limited extent as a clinical method to treat patients with xerostomia.

Purpose: The aims of this preliminary study were to observe and evaluate the therapeutic effect on xerostomia of the Saliwell
Crown (Saliwell Ltd., Harutzim, Israel), an innovative saliva electrostimulation device fixed on an implant, placed in the
lower third molar area.

Materials and Methods: A Saliwell Crown was placed in the lower third molar area of an 81-year-old female patient with
complaints of dry and burning mouth. Salivary secretion was measured, and the patient was asked to fill in written
satisfaction questionnaires. The patient was monitored for a year, comparing her salivary secretion rates and the written
questionnaires.

Results: The results showed a constant slight but significant increase in the salivary secretion and in the patient’s personal
feelings as presented in the questionnaires.

Conclusions: The saliva stimulation device Saliwell Crown, placed on an implant in an 81-year-old patient with dry and
burning mouth complaints, presented promising results when both the salivary secretion tests and the self-assessment
questionnaires were examined and compared.
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INTRODUCTION

Saliva performs a crucial role in the oral cavity. The

full accomplishment of salivary functions depends on

proper salivary flow rate and composition. Taste percep-

tion is facilitated by saliva carrying food particles onto

the taste buds in an appropriate dilution. Salivary

amylase and lipase start the digestion of starch and

fat.1 Saliva is also important in the formation of the

food bolus, and the salivary lubricatory glycoproteins

permanently coat oral surfaces, assisting in food mobil-

ity and reducing friction between the different oral

structures (teeth, tongue, cheeks, lips) and between these

structures and foreign elements (food, dental prosthe-

ses).2 Salivary lubrication, repair, lavage, antimicrobial,

and buffering properties contribute significantly to the

maintenance of oral hard and soft tissue integrity.3

Human beings possess three pairs of major salivary

glands. Two of them (parotid and submandibular

glands) secrete the greatest part of saliva,4 while the third

one (sublingual glands) and a myriad of minor salivary

glands spread throughout the oral mucosa5 and provide

a minor share of oral fluid.

Salivary secretion fluctuates between minimal and

maximal rates. The basal secretion of saliva, which is a

result of the spontaneous activity of the salivary nuclei,

displays a circadian rhythm of high amplitude.6,7 The

secretion of saliva is regulated by the autonomic nervous

system, with a minor role played by hormones and

*Head, The Center for Graduate Studies in Prosthodontics, Depart-
ment of Prosthodontics, Faculty of Dental Medicine, The Hebrew
University – Hadassah, Jerusalem, Israel; †President, Saliwell Ltd.,
Harutzim, Israel

Reprint requests: Dr. Ami Smidt, 6 Levitan St., Neve Avivim, Tel Aviv,
69204, Israel; e-mail: smidta@cc.huji.ac.il

© 2009, Copyright the Authors
Journal Compilation © 2009, Wiley Periodicals, Inc.

DOI 10.1111/j.1708-8208.2009.00180.x

62



autocoids. While both autonomic divisions act synergis-

tically to produce salivation by the salivary glands, the

parasympathetic system is mostly responsible for the

water and electrolyte secretion, and the sympathetic

system mainly regulates the protein (eg, amylase) secre-

tion.8,9 The range of normal flow rates in unstimulated

conditions is from 0.2 to 0.5 mL/min, and that of the

stimulated flow rate is from 0.9 to 2.6 mL/min.10

The stimuli that enhance salivation are related

to eating: tasting, smelling or seeing food, and

chewing.7,11–13 During meals, saliva production rises 5- to

50-fold over basal secretion.14 These peripheral stimuli

are transmitted by afferent nervous fibers to the central

nervous system, which in turn reacts and upregulates

salivary secretion via efferent salivary fibers.15

Xerostomia is the symptom of oral dryness resulting

most frequently from salivary gland hypofunction

(SGH).4,16,17 SGH generates xerostomia when salivary

flow does not suffice to compensate for loss of fluid from

the mouth. Oral fluid is lost by swallowing, absorption

by the oral mucosa, and evaporation from the mouth.

Xerostomia is a common symptom and may affect

between one-fifth and one-third of the adult popula-

tion. It is known to affect women more commonly than

men.16,18,19

When caused by SGH, xerostomia may be accom-

panied by a variety of oral hard and soft tissue changes.

The lower the salivary flow rate, the less salivary defense

and lubrication components enter the oral cavity. The

mucosal tissues may become painful, “burning,” ulcer-

ated, or atrophic. An increased rate of dental caries with

a distinctive cervical pattern of decay, which is extremely

difficult to treat, is typically seen.4,20 Denture wearing in

xerostomia is usually associated with severe discomfort

in such patients exhibiting high prevalence of oral

candidiasis.21,22

Functional oral disturbances appear in situations

with decreased salivary secretion. Chewing, swallowing,

and speaking are difficult, and taste sensation may be

severely affected.4,16 Patients with xerostomia interrupt

their sleep repeatedly to sip water. Xerostomia can be

accompanied by oral burning sensations.23 These disor-

ders affect significantly the general quality of life and

well-being of these individuals.

Not all cases of SGH are symptomatic and are per-

ceived as xerostomia. Xerostomia is thought to become a

significant symptom when the unstimulated flow rate is

reduced by 50% or more.7 Other symptoms that have

been related to SGH are halitosis (bad breath) and

burning mouth syndrome.24,25 Those disorders are the

source of significant complaints that often lead to reclu-

sion and loneliness.

SGH can be caused by systemic disease or by its

treatment. Examples of the former include autoimmune

diseases such as Sjögren’s syndrome (SS), an autoim-

mune disease causing oral and ocular dryness and the

second most frequent cause of SGH. Both types, pri-

mary and secondary SS, are most frequently diagnosed

among women older than 40 years26 and among those

with Alzheimer’s disease,27 depression,8,9 diabetes,28 and

others. Medical treatments that can induce SGH are

intake of medications, head and neck radiotherapy, che-

motherapy, and bone marrow transplantation.4,5,7,26,29,30

An electronic stimulator was introduced to the US

market in the late 1980s, presenting promising results

with no adverse effects.31 It was not accepted by the

market because of its size and being cumbersome, and

difficulties in achieving constant stimulation.

RATIONALE OF AN IMPLANT-SUPPORTED
ELECTROSTIMULATOR OF SALIVATION

The principles for xerostomia treatment, established by

the Commission on Oral Health, Research and Epide-

miology of the Federation Dentaire Internationale32 are

as follows:

• Stimulation of secretion has the great advantage of

providing the benefits of natural saliva.

• Development of a sustained-acting preparation

would be ideal for longer-term management of the

patient with dry mouth, who is bound to remain a

chronic patient.

The presented device (Saliwell Crown, Saliwell Ltd.,

Harutzim, Israel) is aimed at fulfilling those principles

by electro-stimulating salivation through the excitation

of relevant nerves in the area of the lower third molar

tooth. The stimulating device is mounted on a commer-

cially available dental implant (Figure 1).

Electrostimulation with implanted devices is not a

new concept, and is in use or under investigation for

a variety of other conditions, such as the treatment

of pain, deafness, bone healing, micturition (urination)

disorders, cardiac arrhythmia (pacemakers), muscle

weakness or denervation, respiratory malfunction

(phrenic nerve stimulator), seizures, and essential or

parkinsonian tremors.
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The fact that the nervous system controls the secre-

tion of saliva became evident with Ludwig’s discovery in

1850 that electrical stimulation of the chorda tympani-

lingual nerve in the dog caused a copious secretion of

submandibular saliva. Since then, electrostimulation of

nerves involved in the salivary secretory process has

been extensively used in animal experiments. Some of

the reported electrical parameters used to excite the

nerves are: frequency of 0.1 to 20 Hz, pulse duration of

2 to 5 ms, voltage of 3 to 40 V.33–42 Initial human experi-

ments using electrodes attached to a removable dental

appliance have shown significant increase in salivation

without side effects, even no tingling or discomfort.43

The impulses that travel through the nerve fibers

involved in the salivary reflex follow two directions: the

afferent ones go from the sensory organs to the salivary

centers in the central nervous system, whereas the effer-

ent fibers are directed from the salivary centers to the

salivary glands. The electrical signals are delivered by

the Saliwell Crown to the surrounding tissues, inclose

proximity (1–5 mm) to the lingual and long-buccal

nerves,44,45 by electrodes placed on the surface of the

electro-stimulator. In addition, also the inferior alveolar

nerve may be reached by the delivered electrical current.

The pathways of these nerve fibers and those potentially

stimulated by Saliwell Crown depicted in bold letters46

are as follows:

• Taste buds on anterior two-thirds of the tongue –

lingual nerve – facial nerve – salivary center – facial

nerve – lingual nerve – submandibular and sublin-

gual glands.

• Taste buds as above – lingual nerve – facial nerve –

salivary center – glossopharyngeal nerve – maxillary

nerve – parotid gland.

• Taste buds as previously described – lingual nerve –

facial nerve – salivary center – nerves to all minor

salivary glands.

• Mucosal sensory receptors (tactile perception) –

lingual and long buccal nerves – trigeminal

nerve – salivary center – nerves to salivary glands as

previously described.

• Masticatory proprioceptors – inferior alveolar
nerve – trigeminal nerve – salivary center – nerves

to salivary glands as previously described.

As can be appreciated, all salivary glands can be

potentially stimulated as a result of the excitation of the

lingual, long buccal, and inferior alveolar nerves.

The European Commission Framework Pro-

gramme V of the European Union has funded a project

(acronym: SALIWELL; official full name: “Intelligent

micro-sensor, electroactuated, stimulator of salivary

glands,” Contract no.: IST-2001-37409) that has

developed an intraoral electrostimulator of salivary

glands to treat dry mouth. The device, named Saliwell

GenNarino (Saliwell Ltd., Harutzim, Israel), is a remov-

able appliance, combining microelectronics, software,

and wireless communication, and applies stimulating

signals on the lingual nerve, leading to enhanced sali-

vary secretion. The device, containing electrodes, a

wetness sensor, an electronic circuit, and a power

source, was tested on xerostomic individuals in a cross-

over, randomized, sham-controlled, double-blinded

study.43 Electrical stimulation and sham were delivered

during 10 minutes to the oral mucosa, in the mandibu-

lar third molar region. Oral wetness was measured by

the wetness sensor. As primary outcome, changes in

oral wetness were assessed and compared between

active and sham modes. In addition, subjective patient

evaluation of device’s efficacy and side effects was

recorded. After the performance of 158 experiments,

electrostimulation (in contrast to an opposite effect of

sham) resulted in a significant increase in oral wetness

(p < .0001), leading to a beneficial effect on patients’

subjective condition (p < .05). No significant side

effects were observed. The results suggest that intraoral

delivery of low-current electrostimulation has the

potential to relieve symptoms of xerostomia by increas-

ing oral wetness.

Figure 1 An overview on the location of the Saliwell Crown and
the different nerves responsible for stimulation of salivation.
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An ongoing randomized multinational crossover

clinical trial, with the use of the GenNarino removable

device (shaped as a mandibular mouth guard) is con-

ducted, comparing between active versus a sham mode,

in a double-blind design. In contrast to the lack of

significant effects resulting from the use of the sham

device, the active device proved to induce a significant

improvement in a variety of xerostomia-related param-

eters. Seven patients out of the group examined started

the study with no detectable salivary flow rate. Interest-

ingly, unstimulated and stimulated salivas could be col-

lected after active GenNarino usage among five of them,

of which one was with dry mouth as a result of radio-

therapy to the head and neck. In contrast, evaluation

after 1 month of sham use showed secretion to be null

(A. Wolff, personal communication, October 2008).

MATERIALS AND METHODS

The system consists of two major elements: the Saliwell

Crown and an infrared (IR) remote control unit (a

standard, commercially available remote control unit),

which enables the clinician to communicate with Sali-

well Crown by IR light transmission (wavelength

between 940 and 950 nm). Saliwell Crown is a fixed-

removable dental appliance comprising (1) an adapted

abutment manufactured by Nobel Biocare AB, Göte-

borg, Sweden, and (2) a miniature electronic module

manufactured by Valtronic SA, Les Charbonnieres,

Switzerland. Saliwell Crown is mounted on a commer-

cially available dental implant. The device can be

inserted, removed, or replaced by a clinician using the

regular implant tools.

The Saliwell Crown is placed in the lower third

molar area, in vicinity to the lingual nerve. The Crown is

aimed at exciting this and other nerves present in that

area, with the objective of stimulating the activity of

the salivary glands. The electric pulses delivered by

the Crown will spread through the surrounding tissues

to finally reach the nerves.

The Saliwell Crown is composed of an electric

circuit, two 1.5 V batteries, a microprocessor, a wetness

sensor (not activated in this trial), an IR receiver, and

stimulating electrodes. All these elements are encapsu-

lated in an epoxy-made embodiment. An additional

component of the embodiment is the interface with the

implant, designed to provide for a secure and easy-to-

handle means of inserting to, holding to, and detaching

from, the dental implant. The Saliwell Crown device has

a smooth texture on all surfaces with no protruding

sharp-shaped hard elements that may cause irritation.

The electrodes are placed in such a way to contact the

oral tissue that surrounds the cervical portion of the

Crown (the part that is nearest to the dental implant).

Figures 1 and 2 provide a diagrammatic presenta-

tion of the Saliwell Crown and its relation to the bone

when placed on an implant.

Unstimulated and paraffin-chewing-stimulated

whole salivas were collected by expectoration into

special tubes for 5 minutes. Collections were performed

at the same time of the day throughout the entire trial.

Saliva volume was determined gravimetrically (assum-

ing a specific gravity of 1), and, thereafter, the flow rate

was calculated by dividing the volume by 5.10

The following questionnaire was completed by the

patient. On each of the first five questions, the distance

of the marked tick to 0 on a 100-mm-long visual analog

scale was measured and registered.47,48

• How do you rate your quality of life today?

Extremely bad (0) ----------------------- (10) Perfect
• How dry is your mouth today?

Extremely dry (0) --------------- (10) Not dry at all
• How burning is your mouth today?

Extremely burning (0) ---------- (10) Not burning
• How difficult is it for you to speak because of your

dry mouth?

Extremely difficult (0) ----------- (10) Without any
problem

• How difficult is it for you to swallow because of your

dry mouth?

Extremely difficult (0) -------------- (10) Without
any problem

• During the past week, how many times on average

did you wake up in the night because of the dryness

in your mouth?

Clinical Case Report

A female patient, 81 years of age, entered the clinic with

a complaint of dry and burning mouth. The patient

reported on loss of taste and difficulties in chewing and

in holding her upper full denture. In the lower jaw, the

patient had a removable telescopic denture seating on 6

abutment teeth. The patient reported on a transient

cerebrovascular attack some 4 years before entering the

clinic. The patient received since the event treatment

against depression, and the intake of such medication in

Implant-Supported Electrostimulating Device to Treat Xerostomia 65



this case is known to induce dry mouth and SGH.5,7,29

Salivary secretion tests measurements presented low

amounts in unstimulated and stimulated saliva flow rate

tests. In accordance to the well-recognized fact that

increased age is mostly accompanied by coexistent dis-

eases and medication intake,49,50 the cause for the xeros-

tomic symptoms in this case was the extensive use of

medication, that is, more than one hyposalivatory drug

taken simultaneously.51,52 The patient was using an anti-

hypertensive and a tranquilizing agent (Bisprolol fum-

erate [Rafa Laboratories Ltd., Jerusalem, Israel], a beta

blocker, 10 mg daily and Diazepam [Teva Pharmaceuti-

cal Industries Ltd., Petach Tikva, Israel] 30 mg daily) all

known to affect salivary flow.53

Salivary supplements were tried in the past, along

with “sucking pills” for the relief of xerostomia, with no

success. Also, wetting with artificial salivary supplements

was reported to be unsatisfactory. All these treatments

were found hardly effective even immediately after use.

The patient was unable to chew a gum. Pilocarpine was

not prescribed because of a history of heart disease and

gastrointestinal problems.5,17,54

The patient signed an informed consent form. An

assessment of her general health status was undertaken,

comprising medical anamnesis and physical examina-

tion including vital signs (blood pressure and pulse

rate). Other preoperative procedures were examination

of her oral mucosal status, impression taking to assess

if enough space in the third molar region is available

for the Crown placement, and radiographic assessment

whether the bone structure (including inferior alveolar

nerve location) is suitable for implantation. The patient

was asked to rank her status in regard to a series of

symptoms, using a scale ranging from 0 (worst) to 10

(best). She gave a mark of 2 to oral wetness, 1 to oral

burning, 1 to quality of life, 4 to swallowing capacity,

and 3 to speaking ability. In addition, she stated that she

wakes up four times per night because of oral dryness

Figure 2 Two views of the device, presenting two round batteries, the wetness sensor, the IR receiver, the electrodes, the
microprocessor, the dental implant, and the access to the screw.
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and that she always feels her mouth to be dry and

burning. A collection of saliva revealed a secretion rate

of 0.021 mL/min (unstimulated) and 0.043 mL/min

(stimulated). An implant was placed in the left lower

edentulous area, distal to a posterior telescopic

infra abutment, avoiding interference with the super

structure, a telescopic removable partial denture. The

implant (3.75 ¥ 13 mms Brånemark System®, Nobel

Biocare) was placed following the long axis of the bone

in the area, taking advantage of the anatomic lingual

inclination of the crest. After proper healing time (6

weeks), the Saliwell Crown was engaged (20 torque) to

the implant by using an original implant-abutment

screw. The device was activated with a dedicated remote

control as presented above (Figures 3–8).

Ten days after the initiation of treatment and

activation, the patient entered the clinic for symptoms

assessment and salivary secretion tests. The results

proved a marked symptomatic improvement. She

ranked her oral wetness, 5; oral burning, 4; quality of

life, 3; swallowing capacity, 5; and speaking ability, 5. She

Figure 3 Saliwell GenNarino, the removable version of an
electric stimulation device.

Figure 4 The implant site ready for the connection of the
stimulation device. The implant was positioned lingually as
close as possible to the lingual nerve to enhance stimulation.

Figure 5 Buccal view of the device engaged to the implant.
Note the relation to the telescopic infra structure.

Figure 6 Occlusal view of the device presenting the screw hole.
No sharp edges or elements exist.

Figure 7 Buccal view of the device presenting the telescopic
removable partial denture in place. Note the lingual inclination
of the device.
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reported that she wakes up three times per night because

of oral dryness and that the frequency of dry and

burning mouth has decreased. A collection of saliva

disclosed a slight increase in the flow rate, which was

0.025 mL/min (unstimulated) and 0.064 mL/min

(stimulated). The patient feedback was generally posi-

tive except for a complaint of several events of drooling.

After 1 year, the results were encouraging, following

the patient’s report on ease of dryness symptoms and a

subjective increase in oral wetness, which was tested and

confirmed clinically. She stated now that the degree of

oral wetness is 6, of oral burning is 5, of quality of life is

5, of swallowing capacity is 7, and of speaking ability

remained at 5. She reported that she wakes up once to

three times per night because of oral dryness and that

the frequency of dry and burning mouth continued

to diminish. A collection of saliva disclosed a further

increase in the flow rate to 0.043 mL/min (unstimu-

lated) and to 0.069 mL/min (stimulated).

DISCUSSION

The treated patient was on polypharmacy therapy,

including antihypertensives and tranquilizers. A recent

study55 reported that, compared with nonusers, users

of cardiovascular agents, including antihypertensives

display significant decreases in parotid stimulated and

submandibular/sublingual unstimulated and stimulated

salivary flow rates. Similar findings for tranquilizers

regarding submandibular/sublingual output were

obtained, but the diminished parotid secretion was the

unstimulated one.

In the search for a practical relief of symptoms, an

electronic stimulator was introduced to the US market

in the late 1980s with promising results.31 The major

disadvantage was the inconvenience of use. The device

presented in this report is small and convenient and may

provide patients with xerostomia with a preferred solu-

tion for their dry mouth problem. The availability of

bone for implantation is, of course, a core requisite, but

the authors believe that short implants may serve espe-

cially for such cases as the device has no role in occlusal

function.

Neural electrostimulation of salivary gland function

by application of electrical current, through the oral

mucosa, on afferent nerve pathways receptors has been

reported to increase production of saliva and to reduce

the symptoms of xerostomia in patients with dry mouth.

It is believed that afferent nerves carry such impulses to

the salivary nuclei (salivation center) in the medulla

oblongata, which in turn directs signals to the efferent

part of the reflex leading to initiation of salivation.56

More recently, the use of extraoral transcutaneous elec-

tric nerve stimulation (TENS) over the parotid gland

was reported to effectively increase saliva production in

healthy individuals, suggesting that TENS might directly

stimulate the auriculotemporal nerve that supplies

secretomotor drive to the parotid gland.57 Overall, there

is enough evidence to say that electrical stimulation,

either intraoral or extraoral, of nerves pertinent to sali-

vary glands secretion control is able to increase salivary

flow and oral wetness and decrease the symptoms of

mouth dryness.

Because of the absence of negative side effects, elec-

trostimulation theoretically overcomes the limitations

of current xerostomia treatments and could represent a

reasonable therapeutical option for patients with dry

mouth. Saliwell Crown is a device aimed at implement-

ing the salivary electrostimulation concept, realized in

a miniaturized intraoral device mounted on a dental

implant, capable of continuous autoregulated stimula-

tion, and controlled by a remote control on demand.

The transmission of the electrical current to the tissue is

optimal because the electrodes of the device are in inti-

mate contact with the sulcular epithelium surrounding

the Saliwell Crown neck next to the interface with the

implant.

The use of Saliwell Crown resulted in remarkable

improvement of subjective parameters and in a more

modest increase in salivary secretion. It is noteworthy

that not only oral dryness symptoms, quality of life, and

oral functional parameters (speech and swallowing)

Figure 8 Lingual view of the device presenting the telescopic
removable partial denture in place. Note the lingual inclination
of the device.
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improved but also the oral burning sensation. Eliav and

colleagues58 found chorda tympani dysfunction in 82%

of patients with burning mouth syndrome. Saliwell

Crown is aimed at stimulating the chorda tympani

through the lingual nerve stimulation. This may explain

the improvement in burning sensation of the patient,

although placebo effect cannot be ruled out, because of

the well-recognized psychogenic component of burning

mouth syndrome.23

Salivary flow assessment was performed by expec-

toration. This traditional salivary collection method

does not assess the total fluid output, but rather the net

output of saliva after loss of fluid by evaporation and/or

by mucosal absorption.

Previous studies have demonstrated that assessment

of the salivary film thickness covering oral surfaces

might be a more appropriate method for diagnosing

dry mouth, as it is a direct measurement of wetness of

the mucosal tissues and identifies those who perceive

dryness but are not considered to be hyposalivators

because of resting salivary flow >0.1 to 0.2 mL/min.

Collins and Dawes59 calculated that, if saliva was evenly

distributed throughout the mouth, it would present as a

thin film of 72 to 100 mm thickness after and before

swallowing, respectively, in interposition between two

opposing surfaces of the mouth in contact. The film

thickness values reported by Wolff and Kleinberg60 are

not very different, as they quote about 0.042 mm for

normal salivators (which is half of the film shared by two

opposing surface), while Collins and Dawes59 quote

0.035 (after swallowing) and 0.050 m (before). Accord-

ing to Wolff and Kleinberg, the hard palate should be

considered the primary site of dry-mouth perception,

and the threshold for the perception of dryness is about

10 mm and below.

The thickness of the salivary film was not measured

in the present patient, but it can be assumed that her

subjective improvement is a result of thickening of the

salivary film, which was manifested in a modest increase

in the expectoration rate of saliva. From all that, one

may learn that the key factor of xerostomia is salivary

film thickness and not secretion rate. Patients with

xerostomia do not present good correlation between the

degree of complaint and unstimulated salivary flow rate.

Small increases in salivary secretion, sufficient to render

the salivary coating of oral mucosal surfaces thicker, may

thus result in significant symptomatic improvement.

Again, it must be stressed that those increases will not

necessarily be reflected in enhanced saliva collections by

expectoration.

In summary, the salivary glands of the studied

xerostomic patient showed a good response to electro-

stimulation by the Saliwell Crown. This had a beneficial

effect on the patient’s subjective condition. Chronically

applied electric stimulation lead to a cumulative effect,

inducing constant and lasting salivation and signifi-

cantly impacting the patient’s quality of life.

Further scientific study and investigation are needed

to confirm the preliminary clinical results.

CONCLUSIONS

• Within the limitation of this study, the Saliwell

Crown presented promising good results, posi-

tively affecting the quality of life of a patient with

xerostomia.

• No significant side effects, either local or systemic,

were observed.

• Because of the intimate contact of the Crown elec-

trodes with the tissue and the minimal energy waste

(because electrodes are placed in a “closed” environ-

ment, which is the gingival sulcus), the performance

(effect per energy unit) was optimized, allowing the

use of little energy to reach a significant effect.

• The patient reported remarkable cumulative subjec-

tive improvement in oral and quality of life-related

parameters, accompanied by a modest increase of

salivary flow rate.

• The idea of the Saliwell GenNarino removable

device was applied successfully into a crown-sized

fixed appliance with promising results.
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