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Endoscopic Holmium:YAG laser-assisted lithotripsy: A Preliminary Report
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Abstract. Endoscopic Holmium:YAG laser-assisted lithotripsy: A Preliminary Report. Problem/Objective: Laser-
assisted lithotripsy under sialendoscopy has the potential to overcome the limitations of traditional sialendoscopic
lithotripsy when facing salivary stones. In this preliminary study, we report our experience with Holmium:YAG laser-
assisted lithotripsy.

Methods: Data from 11 Asian patients receiving sialendoscopies for laser-assisted lithotripsy performed in our depart-
ment from August 2013 to June 2014 were recorded and reviewed.

Results: A total of 18 procedures were performed in 11 Taiwanese patients with symptoms of obstructive sialoadenitis
who were diagnosed with sialolithiasis. The sizes of the stones ranged between 3 mm and 13 mm. The endoscopic
lithotomy procedures were performed in all 11 patients, and stone fragmentation with the Holmium:YAG laser was
done successfully in all patients. All patients were followed for a minimum of 3 months, and there was no evidence of
complications or recurrences over the follow up period.

Conclusion: The Holmium:YAG laser allowed successful fragmentation of stones in all 11 patients. Our experience with
this procedure supports the use of Holmium: YAG laser-assisted lithotripsy through sialendoscopy in Asian patients.

Introduction

The use of lasers in sialendoscopy procedures has
gained recent attention with the incorporation of
laser energy, which makes it possible to overcome
the limitations of traditional sialendoscopic litho-
tripsy for larger-sized salivary stones.'” Recently,
Sionis et al.? from Italy reported remarkable results
using Holmium:YAG laser lithotripsy with sialen-
doscopy for stones in the parotid and submandibular
glands. This study reports on our experiences with
Holmium: YAG laser-assisted lithotripsy in 11 Asian
patients.

Materials and methods

The Institutional Review Board of Mackay Memo-
rial Hospital approved the study. Data from 11
patients who received sialendoscopy for laser-
assisted lithotripsy at the Department of Otorhino-
laryngology from May 2013 to June 2014 were re-
corded and reviewed. These patients were selected
to receive this procedure because the incarcerated
stones were not palpable trans-orally or were
located deep inside the floor of the mouth.

All procedures were done under general
anesthesia. All of the patients were local Taiwanese,
and all of the procedures were done by the senior
author. The data collected included patient details,
nature of presentation, and clinical outcome.

All of the procedures were done using the Minia-
ture Straight Forward Telescope with a direct view
at 0° (CarlZeiss®, Germany). The semi-rigid scope
had a working length of 12 cm and an outer diameter
of 1.3 mm (model 11575A). A 0.65-mm working
channel and an irrigation channel of 0.25-mm
diameter were also attached. The laser fiber was in-
serted into the working channel until it reached the
distal end of the operation sheath and the laser guide
beam could be easily seen at the tip (Figure 1).
The Holmium:YAG laser was generated through
the VersaPulse® PowerSuite™ system (Lumenis®,
Israel) and used during the sialendoscopy to frag-
ment the stones. The Holmium: YAG laser was used
with a power of 6W, rate of 10 Hz, and energy of
0.61J.

Lithotripsy was performed by directly delivering
the laser energy to the stone under sialendoscopic
visualization (Figure 2). After successfully frag-
menting the stones, the fragments were removed



58 C.-H. Su et al.

using a wire basket. Except for case 1, stent place-
ments were routinely done if sialolithiasis was
confirmed and removed under sialendoscopy. The
length was measured by scope from the papilla to
the first bifurcation, and the stent length was 0.5-1
cm longer than the length of the main duct (papilla
to the first bifurcation). If a stent was required after
the procedure, a salivary stent with a diameter of
The Luser £ . Figurelh Cine channel undl | 1.68 mm (Schaitkin salivary duct cannula, Hood®,
Tt s e e vorans shana il USA) was insened and maintained by 50 non-
guide beam could be easily seen at the tip. absorbable sutures. All patients were given anti-
biotics for 7 days postoperatively, and were fol-
lowed for at least 3 months.

Results

Eighteen procedures were performed in 11 patients
(8 females, 3 males) with symptoms of obstructive
sialoadenitis who were diagnosed with sialolithiasis
(Table 1). Two of the patients were diagnosed with
parotid sialolithiasis, while the other 9 had sub-
mandibular gland stones. The sizes of the stones
ranged from 3 mm to 13 mm. The endoscopic
lithotomy procedures were performed smoothly on
all 11 patients, and stone fragmentation with the
Holmium: YAG laser was successful in all patients

Figure 2 (Figure 3). Besides the common indication of de-
Lithotripsy was performed by directly delivering the laser creasing stone size for smooth stone removal through
energy on the stone under sialendoscopic visualization. F, laser the natural papilla, Figure 4 demonstrates another

fiber tip; arrow, laser beam delivered on the stone.

condition suitable for laser stone fragmentations;
adhesions that had formed between the stones and
the ductal wall. Also, when the stones were trapped

Figure 3 Figure 4
The stones were successfully fragmented using the Example of an adhesion type of stone (Case 8, 5S-mm stone,
Holmium:YAG laser then removed using a wire basket or arrowhead). The surfaces of the stones were tightly adhered to

grasping forceps. the luminal surface of the duct.
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Table 1

Patients treated using Holmium:YAG laser lithotripsy
Case No. 2 3 4 5
Sex F F F M M
Age (years) 67 20 20 42 18
Gland R Parotid R Submandibular|L Submandibular|L Submandibular|L Submandibular
No. of stones 1 1 2 3 1
Size (mm) 3 4 6,3 13,9,5 5
Fragmentation indication To pass papilla | To pass papilla | Duct stenosis Adhesion Adhesion
Stent N Y Y Y Y
Resolution of symptoms Y Y Y Y Y
Recurrence or complications N N N N N
Further treatment N N N N N
Resolution Y Y Y Y Y
Surgical time 165 min 130 min 248 min 250 min 228 min
Case No. 7 9 10 11
Sex F M F F F F
Age (years) 24 38 34 21 47 41
Gland L Submandibular L Parotid R Submandibular|L Submandibular| L Submandibular|L Submandibular
No. of stones 1 2 2 3 1 1
Size(mm) 35 6,3 5,4 3,9,5 34 5
Fragmentation indication Duct stenosis Adhesion Adhesion Adhesion To pass papilla | To pass papilla
Stent Y Y Y Y Y Y
Resolution of symptoms N Y Y Y Y Y
Recurrence or complications | Residual stone | Duct stenosis | Stent dislocation N N N
Further treatment Revised Revised Revised N N N
Resolution Y Y Y Y N N
Surgical time 283 min 260 min 243 min 240 min 120 min 165 min

F: female; M: male; L: left; R: right; N: no; Y: yes.

behind a stenosis site inside the ductal lumen, the
laser procedure was also required to achieve
successful removal of these stones (Figure 5).
There were 3 associated postoperative complica-
tions. For case 6, the 3.5-mm stone was pushed into
the proximal duct by the laser pulse wave and was
trapped at the ductal bifurcation. For case 7, a
postoperative duct stenosis developed due to scar
formation and for case 8, the fixing sutures for the
salivary stent accidentally failed and the stent was
completely dislocated into the duct. These 3 cases
were all resolved using revised sialendoscopic

procedures.

After the procedure, the symptoms resolved in

Figure 5

Example of a salivary gland stone complicated by duct stenosis
(Case 6, 3.5-mm stone). The stone (arrowhead) was trapped in
the Wharton’s duct just proximal to the stenosis site (arrow).

all patients. In 10 patients, a stent was placed post-
operatively and successfully removed 2 weeks
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later. None of the patients received additional treat-
ment for the salivary gland problems, and none had
any evidence of recurrence after at least 3 months
of follow-up.

Discussion

This study supports Holmium:YAG laser-assisted
lithotripsy as a safe and effective procedure in
Asian patients and our results are comparable to
previous studies reported in non-Asian countries.
The sialendoscope facility can be easily inte-
grated with the Holmium: YAG laser device without
compromising the performance of standard sial-
endoscopy.

Gundlach et al.* first reported the application of
alaser beam to fragment salivary stones under
endoscopic control. These authors used a pulsed
excimer laser with a pulse width of 60 ns and a
wave-length of 308 or 351 nm. In their series, 11 of
12 cases with submandibular gland sialolithiasis
were successfully treated. Ito et al used a pulsed-
dye laser with a pulse width of 1.4 microns and
a wavelength of 504 nm.> However, in their expe-
rience, only 6 of 15 patients achieved complete
fragmentation and removal of the salivary stones.
In 2006, Raif et al.® reported the development of
endoscopic applications of Erbium:YAG lasers
(wavelength, 2940 nm) for endoscopic lithotripsy
of salivary stones. Interestingly, although 15 of the
18 treated glands returned to normal function
without any symptoms, only 5 of 21 stones treated
were fully fragmented.

In 2013, Luers et al.? reported the effectiveness
of a 980-nm diode laser for fragmenting salivary
stones in an experimental set up. The authors re-
ported successful laser fragmentation of all stones
with the diode laser. Moreover, they also found that
the temperature next to the salivary stone increased
to around 30°C during the active lithotripsy. None-
theless, with continuous rinsing and keeping a
distance of 2 mm, the temperature around the laser
fiber tip was reduced by about 50%, implying
relatively limited damage to the surrounding tissue.

The effectiveness of Holmium:YAG laser-assisted
lithotripsy is less frequently reported. However,
in 2008 Siedek er al. reported a very interesting
in vitro study comparing two different, clinically-
approved laser systems. They found that the
Holmium: YAG laser could disintegrate all stones to
powder in a rather slow but efficient soft milling
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process. The high effectiveness of Holmium:YAG
laser-assisted lithotripsy is further supported by a
recent study by Sionis er al.’* They reported that
total extraction after fragmentation was possi-
ble, without complications, in 14 of 15 patients.
The largest stone successfully removed measured
14 mm in diameter. In our previous report, a 13-mm
stone was successfully removed from the subman-
dibular gland of a 42-year-old Taiwanese patient
using Holmium:YAG laser-assisted lithotripsy.®
The successful utilization of lasers in sialendoscopy
greatly promote that this procedure be used further
in the management of other difficult conditions
such as the formation of cysts or even fistula.”"

It is not possible to conclude which laser system
is optimal for application with sialendoscopic litho-
tripsy. Perhaps the physician’s individual experience
is the most important factor leading to better
effectiveness and fewer side effects for the patient.
According to our experience, the main consideration
for using laser lithotripsy is not just limited to the
size of the stone. For example, even a small stone
with a diameter of 3 mm might need laser frag-
mentation because of stone-ductal wall adhesions.
Stones trapped behind a stenosis site might also
need to be fragmented before removal to prevent
duct injury or even perforations. Moreover, during
the final steps of endoscopic lithotripsy, even when
the stones can be removed by incising and opening
up the salivary gland duct wall, it would probably
be better to fragment the stones into smaller pieces
and remove them from the papilla to avoid any
injury to the original structures.

The major limitation of this study is the low
number of cases. More studies are needed to deter-
mine the actual and consistent effectiveness of
this system. Another limitation is that much of
the patients’ clinical data were unavailable, and
we were unable to record our data according
to the newly-developed ‘LSD’ classification in
order to facilitate comparisons with other studies."
Nevertheless, the results of this report provide
further support for the effective and safe use of
Holmium:YAG laser-assisted lithotripsy among
Asian patients.

Conclusion
The Holmium:YAG laser allowed for successful

stone fragmentation in all of 11 Asian patients. The
experience with this procedure supports the use of
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Holmium:YAG laser-assisted lithotripsy through
sialendoscopy in Asian patients.
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