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Besides piezoelectric extracorporeal lithotripsy of salivary stones [1],
there are different possibilities for intracorporeal, endoscopically guided litho-
tripsy when treating sialolithiasis. Because of the specific anatomy of the pe-
ripheral salivary ducts and due to the very often bright color of the salivary
stones, several systems are not suitable for clinical management as proved ex-
perimentally in in vitro and in vivo studies,

Because of the severe tissue damage shown in animal experiments, the
use of electrohydraulic intracorporeal lithotripsy as well as Excimer laser lith-
otripsy seems not to be justified for treating human sialolithiasis despite the
good stone fragmentation in vitro [2, 3]. The Nd:YAG laser and the Alexandrit
laser were not suitable in in vitro studies due to the insufficient fragmentation
of salivary calculi [2]. On the contrary, with the help of a Rhodamine 6-G
flashlamp pumped dye laser (Lithognost, Telemit Co., Germany), a sufficient
stone fragmentation rate of 75% was achieved in vitro. With this dye laser an
integrated stone-tissue detection system on the basis of fluorescence spectros-
copy is connectable, While activating this stone-tissue detection system in ani-
mal experiments no tissue damage was detected in the peripheral salivary
ducts of rabbits during shockwave application. Because of these experimental
results this dye-laser system seems to be suitable for use in human sialolithiasis
[4]. In the following, we report our clinical experiences using the Rhodamine

6-G dye laser in the intracorporeal endoscopically guided treatment of salivary
calculi of the submandibular gland.



Fig. 1. Endoscope with the laser fibre inserted.

Material and Methods

Patients

Only patients with symptomatic solitary submandibular stones situated near the hi-
lus were eligible for this prospective study.

All together, 8 women and 12 men aged between 34 and 55 years were included. The
sizes of the salivary calculi were seen on ultrasound, and concrements larger than 10 mm
were excluded from the study. Patients suffering from salivary calculi of the parotid gland
were also excluded, as for sufficient insertion of the endoscope into the salivary duct slitt-
ing of the duct about 2 weeks before laser treatment is necessary. Slitting of the parotid
salivary duct has a high risk of obstruction due to scarring and stenosis.

Endoscope

We used a flexible endoscope with an outer diameter of 1.6 mm and a working chan-
nel of 600 um both for endoscopic diagnosis as well as for intracorporeal guided laser lith-
otripsy. This endoscope, which is only available as a prototype, can actively be bent along
one level (fig. 1).

Lithotripter

The Rhodamine 6-G dye laser which we used for our studies emits at a wave-length
of 595 nm with a maximum pulse energy of 120 mJ.

Energy is transmitted through extremely thin, flexible glass fibres with a diameter of
250 um. Laser pulses are applied to the stone in a noncontact mode. A connectable auto-
matic feedback cut-out (stone-tissue detection system) regulates the intensity of the laser
beam. The preset level of energy is only applied if the beam of light is reflected from the
surface of the stone. If the beam makes contact with tissue, the energy level of the laser
pulse is automatically reduced to approximately 10% of its original energy by means of
fluorescence spectroscopy after about 200 ns.

Application of Intracorporeal Laser Lithotripsy

Two weeks after slitting and marsupialisation of the duct of the submandibular gland
intracorporeal endoscopically guided laser lithotripsy was performed. After Iogal anesthe-
sia, the endoscope was inserted into the duct until the salivary stone was localized. After-
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changed. Thus, treatment of submandibular gland calculi smaller than 10 mm
resulted in a 10% rate concerning complete disappearance of concrements
and a 50% rate of no further discomfort caused by sialolithiasis. Stones which
showed any reaction to the laser beams were commonly dark in color, whereas
concrements which showed no reaction were brightly colored, meaning that a
major part of the laser light was reflected.

Discussion

Treatment of ureteral calculi and concrements within the descending
ducts of the gallbladder by means of intracorporeal laser lithotripsy has al-
ready been established clinically.

Concerning the intracorporeal laser lithotripsy of salivary calculi, until
now only clinical experiences made by an Excimer laser system have been
published [5, 6]. In the course of in vitro and animal experiment studies. it has
been demonstrated that application of laser pulses created by an Excimer laser
lead to severe damage of the salivary duct as well as important surrounding
structures (vessels, nerves) [2, 5]. Moreover, no results concerning the stone-
free rate after Excimer-laser lithotripsy are known.

With regard to in vitro and animal experiment studies, the Rhodamine 6-
G dye laser seems to be usable even in the narrow peripheral salivary ducts of
humans [4].

For introduction of the endoscope, aslitting of the salivary duct of the af-
flicted gland is necessary, especially in the area of the orifice, as the most nar-
row parts of the ducts are localized there. Because of the particular preference
concerning stenosis of Stensens duct after slitting it, removal of parotid calculi
by intracorporeal laser lithotripsy does not seem to be suitable.

We have not seen such stenosis after slitting of Whartons duct in our clin-
ical experience nor have such events been reported in literature. Therefore.
endoscopically guided, intracorporeal laser lithotripsy is well suited to remove
concrements of the submandibular gland.

During the follow-up period, our results with intracorporeal, endoscopi-
cally guided laser lithotripsy showed a free-of-stone rate of only 10% but a dis-
tinctly higher rate of 50% concerning complete loss of discomfort.

As a result of our experiences, intracorporeal, endoscopically guided laser
lithotripsy — we therefore used a dye laser system with connectable automatic
feedback cut-out — can be recommended only in a restricted manner as an al-
ternative to other already established methods of treatment in human sialoli-
thiasis (extracorporeal piezoelectric shockwave lithotripsy, sialodochoplasty.
submandibulectomy).
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The clinical use of intracorporeal, endoscopically guided lithotripsy with a

dye laser should be reserved for special cases.
Nevertheless, in these singular cases complete loss of salivary calculi can
be obtained and loss of any complaints can be achieved in a larger number of

patients.
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