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Abstract: Background: Continuous irrigation of the duct with isotonic saline is one of the fundamental
stages of a successful sialendoscopic procedure. It allows for an adequate luminal distension for the
removal of debris and mucous plugs and for the conservative treatment of strictures. This procedure,
which commonly involves the use of a medical syringe, can be laborious, and it is often necessary to
interrupt irrigation during surgery due to the high resistance to saline. Setting: Academic university
hospital. Method: We propose the use of an irrigation device which consists of a high-pressure
syringe barrel, an ergonomic piston handle, and a gauge used to monitor the inflation and deflation
of balloon catheters. The system allows for a simple and safe dilation, ensuring good visualization of
the salivary duct lumen during sialendoscopy. Conclusions: The irrigation system described can be
widely used to perform a diagnostic or interventional sialendoscopy more effectively than with a
typical manual irrigation procedure.
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1. Introduction

Sialendoscopy, a minimally invasive procedure first mentioned by Kats in 1991, represents
a continually expanding field and is becoming the preferred technique for diagnosing and
managing salivary gland obstruction [1-3]. The continuous irrigation of the duct is one of
the cardinal points of an effective sialendoscopic procedure. Irrigation with isotonic saline
solution is necessary to overcome the sphincter-like contractile mechanism that keeps the duct
in a collapsed state and allows an adequate luminal distension so that intraductal structures
and pathologic changes of the duct can be clearly visualized. Irrigation also plays a pivotal
therapeutic role, allowing for the removal of debris and mucous plugs from the ductal system
and the conservative treatment of strictures, solving alone many of the most common obstruc-
tive conditions of the salivary glands [4]. Most surgeons opt for a manual irrigation process
using a common medical syringe. This procedure can be laborious, and it is often necessary
to interrupt irrigation during surgery due to the high resistance to saline. In this paper, we
propose the use of an irrigation device that allows for the performance of a simple and safe
dilation, ensuring good visualization of the salivary duct lumen during sialendoscopy.

2. Materials and Methods

During minimally invasive balloon dilation procedures, balloon inflation devices are
widely used to inflate the balloon with fluid, monitor the pressure in the balloon during
the procedure, and deflate the balloon after dilation. In ENT surgery, these devices are
used mainly to dilate obstructed sinus ostia during sinuplasty in patients suffering from
sinusitis, or to perform a Eustachian tube (ET) dilation to treat obstructive ET dysfunction,
or during subglottic stenosis balloon dilation.
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In this paper, we describe our experience with a balloon inflation device adapted
to perform a constant irrigation of the salivary duct during sialendoscopy. Any patient
showing an obstructive or inflammatory disease of the salivary glands could benefit from
sialendoscopy performed with this new irrigation system. In our daily surgical practice,
we use this device for irrigation on all patients undergoing sialendoscopy, regardless of the
cause that generates the symptomatology.

The device (Figure 1) consists of a high-pressure syringe barrel, an ergonomic piston
handle, and a gauge used to monitor the inflation and deflation of balloon catheters
(Disposable Inflation Device, Cook Medical, AL, USA). In order to perform an adequate
and constant dilation of the salivary glands, this device is connected with the irrigation
channel of the sialendoscope and to a saline solution bottle through a three-way stop-
cock (Figure 2). The stop-cock is positioned to allow the saline solution to flow from the
bottle to the syringe of the device, which can be filled with 20 cc of solution (Figure 3a).
The procedure is performed using an all-in-one Erlangen-type sialendoscope (Karl Storz,
Tuttlingen, Germany) which are 1.1 mm in diameter for diagnostic and 1.3 or 1.6 mm
for interventional sialendoscopy. Once the syringe of saline is filled, the device is locked,
and the three-way stop-cock is rotated to allow the fluid to pass from the syringe to the
sialendoscope (Figure 3b). The grip on the piston handle must be rotated clockwise to push
the saline to the sialendoscope in order to increase the pressure in the ductal system until
reaching the desired value. A gauge is used to monitor the pressure of saline in the salivary
ducts. As a portion of the saline flows through the ductal orifice between the endoscope
and the ductal walls and a portion is absorbed by the gland, the piston handle is rotated
slowly and steadily to avoid the gradual decrease of the pressure in the ductal system.
Turning the grip on the piston handle counterclockwise will decrease the pressure in the
ducts. Once the saline solution in the syringe is depleted, the procedure can then be easily
repeated, if needed.
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Figure 1. The irrigation device consists of a high-pressure syringe barrel, a lock lever, an ergonomic piston
handle, a gauge used to monitor the inflation and deflation of balloon catheters, and connection tubing.
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Figure 2. The irrigation device is connected with the irrigation channel of the sialendoscope and a saline
solution bottle through a three-way stop-cock. Red arrows: saline solution is drawn into the syringe
through the three-way stop-cock. Yellow arrows: saline solution is pushed into the sialendoscope through
the three-way stop-cock under pressure control to perform an adequate duct dilatation.

Sialendoscope

Irrigation Sialendoscope
device

(b)

Figure 3. (a) The three-way stop-cock is positioned so as to allow saline to flow from the bottle to
the syringe of the device, which can be filled with 20 cc of solution. (b) Once the syringe is filled
with saline, the device is locked and the three-way stop-cock is rotated to allow fluid to pass from the
syringe to the sialendoscope (b). The yellow arrows indicate the direction of the saline solution.

3. Discussion

Sialendoscopy is a procedure for the diagnosis and treatment of salivary obstructive
and inflammatory diseases [5-8]. It can be performed under local or general anesthesia
depending on the level of difficulty of the individual case. Continuous rinsing of the duct
during the procedure is necessary to achieve its dilatation and consequently an adequate
visualization of the lumen to allow the advancement of the scope into the duct system [9].
Irrigation allows us not only to obtain an effective dilation of the duct during endoscopy
but also to treat some obstructive sialadenitis. The opportunity for administering drugs,
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such as corticosteroid preparations, directly into the ductal system provides an interesting
point of access for salivary inflammatory disease therapy in adults and children [10-13].
Furthermore, the treatment of juvenile recurrent parotitis is based on dilation of the Stensen
duct, and it is often performed using strong saline solution irrigation [14]. Continuous
washing with a saline solution allows for the removal of mucous plugs from the lumen
ducts, while the hydrostatic pressure on the ductal system can be considered a useful
method to treat the strictures, especially in the case of multiple stenoses (often observed
as a result of radioiodine therapy), when the use of a sialoballoon or of the sialendoscope
itself does not allow the dilation of the whole stenotic tract [15]. In these cases, however,
it is necessary to achieve and maintain an adequate pressure value during the surgical
procedure to obtain a durable dilation and an effective washing of the ducts. Most surgeons
opt for a manual irrigation performed by an assistant using a typical medical syringe
connected to the irrigation channel of the sialendoscope through a connecting tube. The
information found in the literature indicates that the intraductal pressures achieved with a
20 mL syringe are greater than or equal to those obtained with a 10 mL syringe, but in the
former case, the second operator applies a much higher force when working with a larger
syringe, without direct control of the pressure inside the salivary duct system [16]. While
it is widely used, this procedure can be laborious, and it is often necessary to interrupt
irrigation during surgery because of the high resistance to saline solution. Additionally, the
pressure achievable by manual irrigation may not be sufficient to ensure an effective and
permanent dilation of the stenoses.

This paper presents a safe, less laborious, and simple method to perform efficient
dilation of the salivary glands ducts during sialendoscopy using an adapted Cook Balloon
Inflation Device. The patients were fully informed during the consent procedure of the risks
associated regarding the off-label use of this medical device, and their informed consents
were recorded. This revised irrigation system allows us to reach the desired pressure
value and maintain it for as long as necessary, permitting optimal visualization of the duct
and an effective progression of the endoscope into the ductal system. The saline pressure
provides a radial force equally distributed in all directions in the ductal system and allows
for the dilation of an entire stenotic tract, reaching a theoretical maximum pressure of
15 atmospheres on the ductal walls. The use of this device could allow the assisting nurse
to completely replace the second operator in maneuvering the device during sialendoscopy.

During our clinical experience, no complications resulting from the use of this device
were observed. The device is currently used without contraindications for all the patients
who undergo sialendoscopic procedure.

4. Conclusions

The irrigation system described in this paper has proven to be more effective than a
typical, often laborious, manual irrigation and can be widely used to perform dilation of
the ducts of salivary glands during diagnostic or interventional sialendoscopy.

e  During sialendoscopy, a continuous rinsing of the duct is necessary to achieve dilata-
tion of the duct and an adequate visualization of the lumen.
Manual irrigation with medical syringe is sometimes tiring and unwarranted.
The adapted balloon inflation device permits a non-laborious duct irrigation and
dilation under pression control in any patient who undergoes sialendoscopy.

Funding: This research received no external funding.
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.



Int. |. Environ. Res. Public Health 2022, 19, 14830 50f5

References

1.  Katz, P. Endoscopie des glandes salivaires [Endoscopy of the salivary glands]. Ann. Radiol. 1991, 34, 110-113. (In French)
[PubMed]

2. Gillespie, M.B.; Intaphan, J.; Nguyen, S.A. Endoscopic-assisted management of chronic sialadenitis. Head Neck. 2011, 33, 1346-1351.
[CrossRef] [PubMed]

3. Gallo, A.; Benazzo, M.; Capaccio, P.; De Campora, L.; De Vincentiis, M.; Fusconi, M.; Martellucci, S.; Paludetti, G.; Pasquini,
E.; Puxeddu, R.; et al. Sialoendoscopy: State of the art, challenges and further perspectives. Round Table, 101(st) SIO National
Congress, Catania 2014. Acta Otorhinolaryngol. Ital. 2015, 35, 217-233. [PubMed]

4. Koch, M.; Zenk, ].; Bozzato, A.; Bumm, K,; Iro, H. Sialoscopy in cases of unclear swelling of the major salivary glands. Otolaryngol.
Head Neck Surg. 2005, 133, 863-868. [CrossRef] [PubMed]

5. Colella, G.; Lo Giudice, G.; De Luca, R.; Troiano, A.; Lo Faro, C.; Santillo, V.; Tartaro, G. Interventional sialendoscopy in
parotidomegaly related to eating disorders. J. Eat. Disord. 2021, 9, 25. [CrossRef] [PubMed]

6. Lo Giudice, G.; Marra, PM,; Colella, C.; Itro, A.; Tartaro, G.; Colella, G. Salivary Gland Disorders in Pediatric Patients: A 20 Years’
Experience. Appl. Sci. 2022, 12, 1999. [CrossRef]

7. Fusconi, M.; Meliante, P.G.; Pagliuca, G.; Greco, A.; de Vincentiis, M.; Polimeni, A.; Musy, I.; Candelori, F; Gallo, A. Interpretation
of the mucous plug through sialendoscopy. Oral Dis. 2022, 28, 384-389. [CrossRef] [PubMed]

8. Marchal, F; Dulguerov, P.; Becker, M.; Barki, G.; Disant, F.; Lehmann, W. Submandibular diagnostic and interventional sialen-
doscopy: New procedure for ductal disorders. Ann. Otol. Rhinol. Laryngol. 2002, 111, 27-35. [CrossRef] [PubMed]

9.  Nabhlieli, O.; Baruchin, A.M. Long-term experience with endoscopic diagnosis and treatment of salivary gland inflammatory
diseases. Laryngoscope 2000, 110, 988-993. [CrossRef] [PubMed]

10. Gallo, A.; Capaccio, P.; Benazzo, M.; De Campora, L.; De Vincentiis, M.; Farneti, P.; Fusconi, M.; Gaffuri, M.; Lo Russo, F;
Martellucci, S.; et al. Outcomes of interventional sialendoscopy for obstructive salivary gland disorders: An Italian multicentre
study. Acta Otorhinolaryngol. Ital. 2016, 36, 479—-485. [CrossRef] [PubMed]

11.  Gallo, A.; Martellucci, S.; Fusconi, M.; Pagliuca, G.; Greco, A.; De Virgilio, A.; De Vincentiis, M. Sialendoscopic management of
autoimmune sialadenitis: A review of literature. Acta Otorhinolaryngol. Ital. 2017, 37, 148-154. [CrossRef] [PubMed]

12.  Nabhlieli, O.; Nazarian, Y. Sialadenitis following radioiodine therapy—A new diagnostic and treatment modality. Oral Dis.
2006, 12, 476-479. [CrossRef] [PubMed]

13. Gallo, A.; Clemenzi, V,; Stolfa, A.; Pagliuca, G.; Benedetti, EM.N.; Caporale, C.; del Giudice, A.M.; Maino, T.; de Robertis, V.;
Cariti, F; et al. The secretory senescence of the oro-pharyngo-laryngeal tract. J. Gerontol. Geriatr. 2020, 68, 69-76. [CrossRef]

14. Shacham, R.; Droma, E.B.; London, D.; Bar, T.; Nahlieli, O. Long-term experience with endoscopic diagnosis and treatment of
juvenile recurrent parotitis. J. Oral Maxillofac. Surg. 2009, 67, 162-167. [CrossRef] [PubMed]

15.  Ardekian, L.; Shamir, D.; Trabelsi, M.; Peled, M. Chronic obstructive parotitis due to strictures of Stenson’s duct-our treatment
experience with sialoendoscopy. J. Oral Maxillofac. Surg. 2010, 68, 83-87. [CrossRef] [PubMed]

16. Luers, J.C.; Ortmann, M.; Beutner, D.; Hiittenbrink, K.B. Intraductal pressure during sialendoscopy. J. Laryngol. Otol. 2014, 128, 897-901.

[CrossRef] [PubMed]


http://www.ncbi.nlm.nih.gov/pubmed/1897843
http://doi.org/10.1002/hed.21620
http://www.ncbi.nlm.nih.gov/pubmed/21254296
http://www.ncbi.nlm.nih.gov/pubmed/26824208
http://doi.org/10.1016/j.otohns.2005.08.005
http://www.ncbi.nlm.nih.gov/pubmed/16360504
http://doi.org/10.1186/s40337-021-00378-9
http://www.ncbi.nlm.nih.gov/pubmed/33597023
http://doi.org/10.3390/app12041999
http://doi.org/10.1111/odi.13796
http://www.ncbi.nlm.nih.gov/pubmed/33547856
http://doi.org/10.1177/000348940211100105
http://www.ncbi.nlm.nih.gov/pubmed/11800367
http://doi.org/10.1097/00005537-200006000-00020
http://www.ncbi.nlm.nih.gov/pubmed/10852519
http://doi.org/10.14639/0392-100X-1221
http://www.ncbi.nlm.nih.gov/pubmed/28177330
http://doi.org/10.14639/0392-100X-1605
http://www.ncbi.nlm.nih.gov/pubmed/28516978
http://doi.org/10.1111/j.1601-0825.2006.01223.x
http://www.ncbi.nlm.nih.gov/pubmed/16910918
http://doi.org/10.36150/2499-6564-483
http://doi.org/10.1016/j.joms.2008.09.027
http://www.ncbi.nlm.nih.gov/pubmed/19070763
http://doi.org/10.1016/j.joms.2009.08.019
http://www.ncbi.nlm.nih.gov/pubmed/20006159
http://doi.org/10.1017/S0022215114001959
http://www.ncbi.nlm.nih.gov/pubmed/25204644

	Introduction 
	Materials and Methods 
	Discussion 
	Conclusions 
	References

