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Abstract

Xerostomia and hyposalivation impair oral function and quality of life. Current therapies are largely palliative,
and systemic sialogogues are often limited by side effects or contraindications. Intraductal salivary gland irriga-
tion (IDSGI) has emerged as an alternative, being a minimally invasive outpatient technique aimed at relieving
oral dryness by flushing and stimulation of the major salivary glands with saline or corticosteroid solutions. This
technique has been described for various disorders of the salivary glands (e.g. Sjogren’s syndrome, sialadenitis),
and substantial objective and subjective benefits following intraductal irrigation have been reported. The present
article describes and critically appraises this technique by presenting three randomly chosen patient cases with
documented hyposalivation and severe xerostomia. The patients were all treated by intraductal irrigation of their
major salivary glands using sterile saline. Before and after therapy, unstimulated and stimulated whole-saliva
flow rates, salivary pH, and subjective dryness using a visual analogue scale (VAS) were measured. The procedure
was well tolerated with no complications by all three patients included. After one month, unstimulated and stim-
ulated salivary flow rates increased in two cases and one patient previously treated with sialogogues showed no
improvement in salivary flow rates. However, all three patients showed a decreased VAS for dryness by 30-50%
with subjective improvement persisting also on later check-ups. The cases presented suggest that IDSGI repre-
sents a simple and safe outpatient procedure that can improve salivary flow and xerostomia as an adjunct to
other conservative measures, particularly when systemically acting sialogogues are ineffective or contraindi-
cated.

Robert Borgos, robert.borgos@unibas.ch
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Introduction

Xerostomia and hyposalivation are widespread con-
ditions that significantly impair oral health and qual-
ity of life, leading to complaints such as swallowing
and speech difficulties, taste alterations, and an in-
creased susceptibility to dental caries, oral infec-
tions, and mucosal irritation (1-4). Hyposalivation
presents with objective oral dryness based on si-
alometry (e.g. salivary flow), while xerostomia de-
scribes the subjective sensation of oral dryness by
the affected patient (5,6). Xerostomia may occur
even when salivary flow rates fall within the normal
range. However, symptoms may become clinically
apparent when salivary volume is reduced by ap-
proximately 50% (3,5). Despite the clinical relevance
of hyposalivation and xerostomia, currently availa-
ble therapeutic approaches are largely palliative,
aiming to relieve symptoms rather than restore sal-
ivary gland function, and no causal or curative treat-
ment is currently available (3).

Palliative treatment options entail saliva substitutes
such as methycellulose-based gels, mouth washes
or sprays. The following are some examples of saliva
substitutes that are available on the market: Bio-
tene® (Haleon Germany GmbH, Munich, Germany),
Aldiamed® (Certmedica International GmbH,
Aschaffenburg, Germany) or EMOFRESH® (Wild AG,
Minchenstein, Switzerland). Another option are
gustatory stimulants like xylitol-containing adhering
strips or discs: some examples are icling® (Pharme-
dica Ltd., Ness Ziona, Israel) or XyliMelts® (Quest
Products, LLC, Pleasant Prairie, WI, USA) (1,9,10).
Centrally acting electrostimulation devices, such as
the SaliPen® (Saliwell Ltd., Harutzim, Israel) aim to
stimulate the lingual nerve (11). This stimulation
centrally activates the salivatory nuclei in the brain-
stem, leading to an increased saliva production.
However, it must be noted that this approach stim-
ulates the remaining acinar parenchyma with resid-
ual function. A complete destruction or agenesis of
salivary gland tissue therefore cannot produce sa-
liva (11-13).

Pharmacologically commonly used sialogogues like
pilocarpine (Salagen® by Merus Labs Luxco Il S.ar.l.,
Luxembourg, Luxembourg) and cevimeline (Evoxac®
by Daiichi Sankyo Co., Ltd., Tokyo, Japan) both in-
crease salivary secretion via activation of muscarinic
M3 receptors on acinar cells (14-17). While effective
in increasing unstimulated salivary flow, these
agents are associated with side effects such as nau-
sea, sweating and diarrhea and therefore may be

contraindicated; namely, both shall not be used in
narrow-angle glaucoma, acute iritis, uncontrolled
asthma or hypersensitivity. Cevimeline with its 40
times higher receptor affinity and longer duration of
action (15), is generally better tolerated but is fre-
quently not reimbursed by health insurance, limit-
ing its clinical use due to high costs. As a result, the
use of systemically acting sialogogues is limited or
unsuitable in a substantial proportion of patients.
Given these limitations, there is a clear need for an
alternative treatment option that enables local ad-
ministration while remaining minimally invasive,
simple to perform, and cost-effective.

In recent years, Intraductal salivary gland irrigation
(IDSGI) of the major salivary glands with sterile sa-
line or corticosteroid solution has been increasingly
described in the literature as an effective and con-
servative treatment approach to stimulate salivary
flow and alleviate dry mouth (18-21). Studies sug-
gest improvements in both subjective discomfort
(e.g. measured using a visual analog scale / VAS) and
objective parameters such as salivary flow rate (18-
21). This procedure aims to mechanically dilate the
ductal system of the salivary glands, remove stric-
tures — particularly in chronic obstructive sialadeni-
tis - and is used in cases of recurrent juvenile paro-
titis, Sjogren's syndrome, and evacuation of radio-
active iodine in ablation of thyroid tissue (18,22).
Furthermore, IDSGI cleanses and relieves the sali-
vary ductal system from secretory congestion such
as mucus plugs or microsialoliths and thereby facili-
tate salivary flow. The aim of the present article is
to present and discuss this technique with three
clinical cases of patients with xerostomia and hy-
posalivation who have been treated at the Depart-
ment of Oral Health & Medicine, University Center
for Dental Medicine Basel UZB. Furthermore, this
article will critically discuss the results in the context
of the common therapies using the existing scien-
tific literature.

Report of three cases

Three consecutive cases were selected from pa-
tients treated at Department of Oral Health & Med-
icine during the time period of September to Octo-
ber 2025. These patients all presented with xerosto-
mia, as well as an objectively documented hyposal-
ivation without successful previous treatment using
alternative palliative methods. All patients were
treated with intraductal salivary gland irrigation
with a follow-up of at least 1 month.
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All three patients included in this report have given
their permission to use their clinical data by signing
the institutional consent form of the University Cen-
ter for Dental Medicine Basel UZB. In all cases un-
stimulated whole saliva was collected at rest over 5
minutes using a pre-weighed container and ex-
pressed as mL/min. Following this, stimulated sali-
vary flow was assessed over the same period using
a masticatory stimulus (paraffin wax) and analyzed
accordingly. The salivary ducts were then initially di-
lated with a lacrimal probe and followed by irriga-
tion with sterile saline using an intravenous cannula
connected to a syringe.

Detailed description of the intraductal salivary gland
irrigation (IDSGI) technique

In the three patients, the parotid and submandibu-
lar salivary glands were first milked (i.e. manual
massage to elicit saliva from the major salivary
gland ducts) to rule out purulent secretion, which
represents a contraindication for salivary gland irri-
gation (Figure 1). Subsequently, under aseptic con-
ditions, the excretory ducts of the major salivary
glands were carefully probed and dilated (Figures 2-
4). Afterwards, the major salivary glands were irri-
gated with sterile saline solution using disposable
cannulas (Figures 2,5,6).

Figure 3. Stensen duct being probed and dilated using the lacri-
mal probe.

Figure 1. Milking of the parotid gland produces a mucous plug Figure 4. Wharton duct being probed and dilated using the lacri-
and viscous saliva. mal probe.
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Figure 5. Irrigation of the parotid and submandibular gland using
a disposable cannula.

Figure 6. Irrigation of the submandibular gland using a disposa-
ble cannula.

Any salivary plugs were removed in the process.
Particular care was taken to perform the irrigation
slowly and with a certain pressure to avoid tearing
of the salivary excretory duct, irritation, swelling or
extravasation. The introduced fluid volume varied
depending on the tolerance and anatomical condi-
tion of the duct and salivary gland tissue. If neces-
sary, the irrigation could be repeated several times
during one visit. Finally, the major salivary glands
were gently milked to facilitate the complete evac-
uation of the fluid (Figure 7). The procedures were
performed without any anaesthesia and were well
tolerated by all three patients. The procedure con-
cluded with a brief clinical evaluation to assess any
negative reactions.
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Figure 7. MiIking of the parotid gland for evacuation of the fluid
after intraductal salivary gland irrigation.

Case 1

A 50-year-old female patient presented with the di-
agnoses of sarcoidosis, Sjogren’s syndrome, and de-
pression. It should be noted that according to the
ACR/EULAR 2016 classification criteria (23), sar-
coidosis represents an exclusion criterion for
Sjogren’s syndrome. Her regular medications were
trazodone 50 mg (Trittico®), edoxaban 30 mg (Lix-
iana®), bilastine 20 mg (Bilastin Mepha®), pantopra-
zole 40 mg, and pilocarpine 5 mg (Salagen®), the lat-
ter taken three to four times daily. No allergies were
reported. The patient described severe xerostomia,
primarily manifesting at night. She rated her dis-
comfort as VAS 70 mm (on a scale of 0-100 mm).
Furthermore, she also suffered from xerophthalmia
and xeroderma. For relief, she drank 1.5 liters of wa-
ter supplemented with squeezed lemon juice daily
and regularly chewed gum.

Extraorally, there were no acute cutaneous findings,
and the face was symmetrical. The lymph nodes
were unremarkable submandibularly and cervically.
The oral mucosa showed no pathological findings
but was coated with little saliva. Milking of the ma-
jor salivary glands produced viscous to mucous sa-
liva. Prior to salivary gland irrigation, sialometry for
unstimulated salivary flow measured 0.12 mL/min
with a pH of 7.0, while stimulated salivary flow was
0.47 mL/min with a pH of 8.0, consistent with bor-
derline hyposalivation (e.g. hyposalivation is com-
monly defined as an unstimulated salivary flow rate
< 0.1 mL/min or stimulated salivary flow rate < 0.5—
0.7 mL/min; normal rates are given as 0.3—
0.4 mL/min for unstimulated and 1.5-2.0 mL/min
stimulated salivary flow) (24).
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A renewed sialometry and VAS assessment were
performed one month after IDGSI. The patient de-
scribed an improvement in xerostomia of up to 40%
(VAS 40 mm). The unstimulated salivary flow rate
was 0.098 mL/min (hyposalivation) with a pH of 7.0
and the stimulated salivary flow measured 0.49
mL/min (hyposalivation) with a pH of 8.0, still con-
sistent with borderline hyposalivation.

Case 2

A 54-year-old male patient presented with a history
of tobacco use (approximately 5 to 10 cigarettes per
day). A suspected diagnosis of Sjégren’s syndrome
had reportedly been excluded previously. The pa-
tient negated regular medication intake, however
reported an allergy to penicillin. The patient had
suffered from a severe dry mouth (VAS 80 mm) for
approximately 1.5 years. Symptoms could be
slightly alleviated by chewing gum and increased
fluid intake. He denied skin and eye dryness as well
as joint pain.

Extraorally, there were no acute cutaneous findings.
The lymph nodes were unremarkable submandibu-
larly and cervically. The lips were dry. The oral mu-
cosa showed no pathological findings but was
coated with little foamy saliva. Milking of the major
salivary glands produced no saliva. Prior to salivary
gland irrigation, sialometry for unstimulated sali-
vary flow measured 0.014 mL/min (hyposalivation)
and the pH-value could not be measured due to the
low amount of saliva. Stimulated salivary flow was
0.814 mL/min (normal range) and the pH was 7.0.

Sialometry and VAS assessment were reassessed af-
ter one month. An improvement in xerostomia of up
to 40% (VAS 45 mm) was noted. Sialometry also
showed increased values with unstimulated salivary
flow of 0.14 mL/min (borderline range) with a pH of
6.0. Stimulated salivary flow showed 0.92 mL/min
(normal range) with a pH of 7.0.

Case 3

An 84-year-old female patient presented with hypo-
thyroidism, hypertension, bronchial asthma and os-
teoporosis. Her long-term medications comprised
levothyroxine (Eltroxin®), calcium carbonate with
cholecalciferol (Calcimagon®), candesartan cilexetil
(Atacand®), ergocalciferol (LuVit-D2®), a combina-
tion inhaler containing budesonide and formoterol
(Symbicort®) and intravenous zoledronate, which
had been administered for two years. The patient
also mentioned a penicillin allergy. The patient ini-
tially sought consultation due to an exacerbation of
oral lichenoid lesions with accompanying oral burn-
ing but also extreme oral dryness. Xerostomia was
reported as VAS 85 mm at night and morning hours
and VAS 50 mm during the day. Increased fluid in-
take and a room humidifier at night provided no re-
lief.

Extraorally, no pathological findings could be seen,
however the lips appeared dry. The intraoral exam-
ination revealed subtle white efflorescences on the
buccal mucosa bilaterally (lichenoid lesions). The
oral mucosa was only minimally coated with saliva.
Milking of the parotid glands yielded a small amount
of saliva, while the submandibular salivary glands
showed an adequate salivary flow. Prior findings be-
fore salivary gland irrigation exhibited an unstimu-
lated salivary flow of 0.08 mL/min (hyposalivation)
with a pH of 7.0. Stimulated salivary flow measured
1.04 mL/min (normal range) with a pH of 8.0.

Sialometry and VAS assessment were repeated af-
ter one month. A marked improvement could be
seen regarding the burning sensation and xerosto-
mia during the day of up to 50% (VAS 25 mm) and
at night of up to 24% (VAS 65 mm). Sialometry
yielded increased values of unstimulated salivary
flow: 0.4 mL/min (normal salivation) with a pH of
6.5. Stimulated salivary flow was 1.95 mL/min (nor-
mal range) and pH was 8.0 (Figures 8,9).
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Figure 8. Subjective oral dryness measured on a visual analogue scale (VAS) from 0 — 100 mm.
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before and one month after treatment in 3 cases
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Figure 9. Unstimulated (orange) and stimulated (blue) salivary flow rate measured before (lighter colour) and one month after (darker colour)

intraductal salivary gland irrigation.

Discussion

For all three cases of intraductal salivary gland irri-
gation described here, this technique has proven to
be an effective and conservative treatment ap-
proach to stimulate salivary flow and alleviate dry
mouth symptoms, with similar results consistent to
those reported in the literature (18-21). By present-
ing these cases here, awareness of IDSGI as an alter-
native treatment option for patients with xerosto-
mia and presenting with hyposalivation will ideally
grow, and this technique could be clinically recom-
mended already early in patients not responding to
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conservative treatment approaches such as in-
creased fluid intake, salivary gland massages, or sa-
liva substitute prescription. Therefore, a broader ac-
ceptance of this technique as a valuable treatment
option for patients suffering from salivary gland
hypofunction seems warranted.

For all three patients treated at the Department of
Oral Health & Medicine, the subjective perception
of oral dryness as measured using a VAS showed an
improvement between 30-50%, which also per-
sisted for over one month after the initial irrigation
(Figure 8). The unstimulated salivary flow in the first
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case, where the patient had already been treated
with pilocarpine, showed a slight decrease. In the
second case, irrigation achieved a tenfold improve-
ment, reaching the level of normal salivation. Fi-
nally, the third case also showed improvement. In
total, the stimulated salivary flow could be in-
creased in all cases (Figure 9). This case series is con-
sistent with the current literature, which docu-
ments objective and subjective improvements for
both saline and corticosteroid-assisted irrigations
(18-21). Saline was chosen for the patients pre-
sented due to its favorable safety profile, ease of
use, and evidence of comparable efficacy in hy-
posalivation.

In a randomized controlled clinical trial (20), both
triamcinolone and saline irrigation showed better
results than no intervention for patients suffering
from xerostomia and hyposalivation. Triamcinolone
and saline both had a similar effect on hyposaliva-
tion, although triamcinolone showed a more pro-
nounced improvement of xerostomia, but with
more side effects, such as pain in the salivary gland
tissue. A clear superiority of one solution over the
other has not been demonstrated to date.

With regard to the first case presented here with si-
alagogue intake, it is well known in the literature
that sialogogues like pilocarpine, which act on the
parasympathetic nervous system, already activate
the remaining acinar cells (14, 16-18). Therefore, no
substantial additional benefit from irrigation was in-
itially expected. However, the observed 40% subjec-
tive improvement suggests that mechanical duct
opening provides an additional effect beyond the
pharmacological stimulation. The alleviation of sub-
jective and objective symptoms could be partially
explained by the mechanical procedure, which re-
moves blockages by ductal stenoses and deposits
such as micro-sialoliths and mucus plugs and may
theoretically stimulate reparative gland processes
(18-21). Additionally, intraductal salivary gland irri-
gation seems to stimulate gland function. It is con-
ceivable that mechanical manipulation of the duct
system-through irrigation, dilation, and removal of
blockages generates sensory or afferent stimuli that
have an impact on the salivatory nuclei via uncondi-
tioned reflex arcs. This, in turn, may result in effer-
ent activation of salivary secretion via the glosso-
pharyngeal and facial nerves to the parotid, sub-
mandibular and sublingual glands. However, the ex-
act neurophysiological mechanisms of activation of
the salivary center in the medulla and pons by intra-
ductal salivary gland irrigation still remain not fully
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understood and somewhat speculative. Similar ap-
proaches such as electrostimulation of the lingual
nerve transferring a stimulus to the salivatory nuclei
with devices like SaliPen® aim in a similar direction
(11-13). IDSGI has proven to be a minimally invasive,
and safe procedure that can be used in daily prac-
tice for treatment of patients with xerostomia and
hyposalivation. A clear advantage of IDSGI in com-
parison to other local treatments for hyposalivation
or xerostomia such as topical saliva substitutes, sial-
ogogues or intraoral electostimulation is that it can
be performed on both Wharton's and Stensen's
ducts in one single session (18). Furthermore, it
does not require expensive equipment (Table 1).
Nevertheless, it is technique-sensitive and requires
a certain level of training as well as practice.

Table 1. Indications and contraindications for intraductal salivary
gland irrigation.

Indication Clinical rationale

Stimulation of residual sali- For patients with hyposaliva-
vary function tion and dry mouth

In the presence of turbu-
lent/pulsatile salivary flow or
foamy saliva

Dissolution of plaque-like sa- To resolve obstacles of regular
liva/salivary plugs / good salivary flow

When invasive and/or medici-
nal treatment approaches are
not possible

Flushing out of microliths or
debris; can reduce inflamma-
tion and improve salivary flow
Reduces damage from radio-
active iodine, which was taken
up into the salivary glands via
the sodium/iodide symporter
Clinical rationale

Risk of bacterial dissemina-
tion; initial antibiotic therapy
recommended
Instrumentation may not be
Obstruction of the excretory possible, for example due to a
duct large salivary stone or ductal
atresia

Resolution of strictures

In polypharmacy patients

In sialadenitis (especially
chronic-recurrent)

Clearance of radioactive io-
dine during radioactive treat-
ment

Contraindication

Acute bacterial sialadenitis
with purulent secretion

Follow-up for the three cases included in this report
was limited to one month. At the Department of
Oral Health & Medicine, all patients treated with
IDSGI are scheduled for routine reevaluation at six
months, where the need for renewed intraductal
salivary gland irrigations and the patient-specific
follow-up interval are assessed and discussed. Long
term outcomes are not reported here, as the main
focus of this technical report including the presen-
tation of three patient cases is a description of this
novel technique and its initial efficacy. Therefore,
relevant limitations of this case series have to be
taken into account, and these include a small sam-
ple size, the lack of a control group, and the short
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follow-up period. Thus, controlled studies with
long(er) term follow-up of at least 1 year are needed
with standardized protocols that include optimal ir-
rigation volumes, applied pressure, and repetition
intervals for IDSGI.

Conclusions

Intraductal salivary gland irrigation appears to be a
safe, cost-effective, and well-tolerated outpatient
procedure, with no relevant adverse effects as ob-
served in the present case series. In the three cases
shown, subjective improvements between 30-50%
and, in two cases, also an objective increase in sali-
vary flow was demonstrated. Various local and sys-
temic treatments to improve subjective and objec-
tive oral dryness had only a limited effect in these
patients. While complete symptom resolution could
not be achieved by IDSGI, the procedure demon-
strated a meaningful additive benefit and should be
considered as an adjunctive treatment option, par-
ticularly when systemically acting sialogogues are
ineffective, poorly tolerated or contraindicated.
(14,18). In conclusion, intraductal salivary gland irri-
gation may offer added value over conventional and
also systemically applied measures in the manage-
ment of xerostomia and hyposalivation, and there-
fore can be recommended as an alternative treat-
ment option.
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Zusammenfassung

Einleitung

Xerostomie und Hyposalivation sind haufige klini-
sche Probleme mit erheblicher Beeintrachtigung
der oralen Funktion und Lebensqualitat. Die derzeit
verfligbaren Therapien sind liberwiegend palliativ.
Systemisch wirkende Sialogoga wie Pilocarpin oder
Cevimeline kdnnen zwar die Speichelsekretion stei-
gern, sind jedoch aufgrund von Nebenwirkungen,
Kontraindikationen oder eingeschrankter Kostener-
stattung flr viele Patient:innen nur bedingt geeig-
net. In diesem Kontext wird die intraduktale Spei-
cheldrisenspiilung als lokales, minimal-invasives
Behandlungsverfahren diskutiert.

Material und Methoden

Es werden hier drei klinische Falle von Patientinnen
und Patienten mit ausgepragter Xerostomie und do-
kumentierter Hyposalivation vorgestellt, die mittels
intraduktaler Spulung der grossen Kopfspeicheldri-
sen mit steriler Kochsalzlésung behandelt wurden.
Vor und einen Monat nach der Intervention wurden
unstimulierte und stimulierte Speichelflussraten,
der Speichel-pH-Wert sowie die subjektive Mund-
trockenheit anhand einer visuellen Analogskala
(VAS) erhoben.

Resultate

Die intraduktale Spilung wurde in allen Fallen ohne
Komplikationen und ohne Nebenwirkungen durch-
gefiihrt. Nach einem Monat zeigten sich in zwei Fal-
len eine objektive Zunahme des unstimulierten
Speichelflusses sowie in allen drei Fallen eine deut-
liche subjektive Verbesserung der Xerostomie (Re-
duktion der VAS-Werte um 30-50 %). Die stimulier-
ten Speichelflussraten verbesserten sich in allen Fal-
len.

Diskussion

Die intraduktale Speicheldriisenspilung stellt ein si-
cheres, gut vertragliches und kosteneffizientes am-
bulantes Verfahren dar, welches einen klinisch rele-
vanten Mehrwert in der Behandlung von Xerosto-
mie und Hyposalivation zeigen kann. Sie eignet sich
insbesondere als ergdnzende Therapieoption, wenn
systemisch wirkende Sialogoga unwirksam, schlecht
vertraglich oder kontraindiziert sind. Aufgrund der
begrenzten Fallzahl sind weitere kontrollierte Stu-
dien mit standardisierten Protokollen der intraduk-
talen Speicheldriisenspilung erforderlich.
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Résumé

Introduction

La xérostomie et I'hyposalivation sont des affec-
tions fréquentes qui altérent significativement la
fonction orale et la qualité de vie. Les approches
thérapeutiques actuelles sont principalement pal-
liatives. Les sialogogues systémiques, tels que la pi-
locarpine ou la céviméline, peuvent améliorer la sé-
crétion salivaire, mais leur utilisation est souvent li-
mitée par des effets indésirables, des contre-indica-
tions ou des contraintes économiques. Dans ce con-
texte, le lavage intra-canalaire des glandes salivaires
suscite un intérét croissant en tant qu’approche lo-
cale et minimalement invasive.

Matériels et méthodes

Trois cas cliniques de patients présentant une xéros-
tomie sévere associée a une hyposalivation objecti-
vée ont été traités par lavage intra-canalaire des
glandes salivaires majeures a I'aide d’une solution
saline stérile. Les débits salivaires non stimulés et
stimulés, le pH salivaire ainsi que la sécheresse buc-
cale subjective (échelle visuelle analogique, EVA)
ont été évalués avant et un mois apres l'interven-
tion.

Résultats

La procédure a été bien tolérée dans tous les cas,
sans complications ni effets indésirables significa-
tifs. Aprés un mois, une augmentation objective du
débit salivaire non stimulé a été observée chez deux
patients, tandis que tous les patients ont rapporté
une amélioration subjective marquée de la xérosto-
mie (diminution des scores EVA de 30 a 50 %). Les
débits salivaires stimulés ont augmenté dans I'en-
semble des cas.

Discussion

Le lavage intra-canalaire des glandes salivaires ap-
paralt comme une procédure ambulatoire slre,
bien tolérée et économiquement avantageuse, of-
frant un bénéfice clinique pertinent dans la prise en
charge de la xérostomie et de I'hyposalivation. Il
constitue une option thérapeutique complémen-
taire particulierement intéressante lorsque les sia-
logogues systémiques sont inefficaces, mal tolérés
ou contre-indiqués. Des études contrblées supplé-
mentaires sont nécessaires pour confirmer ces ré-
sultats et définir des protocoles standardisés.
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