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Introduction

Holmium laser lithotripsy is widely used as a treatment of upper and lower urinary stones with successful
results in stone pulverization and fragmentation(1, 2).
Holmium laser can fragment any type of calculi into fine fragments with minimal retropulsion; pending
varying delivered energy, pulse frequency and width(3). Therefore, it is accepted that holmium laser
devices are an ideal solution for ureteroscopic and intrarenal calculi treatments(4, 5). Recently, holmium
laser has been used for the treatment of renal calculi during percutaneous nephrolithotomy (PCNL) with
successful results(6, 7). Moreover the holmium laser is used for the endourological treatment of upper
urinary tract tumors(8, 9).
The recent release of a new 30-watt holmium laser system, The Lumenis Pulse™ 30H, provides
an ultimate solution for urology treatments within the low-power systems’ category while keeping a
comprehensive range of laser settings. Reaching up to 5 Joules per pulse (J) and 25 Hertz (Hz) with
more than 185 setting combinations, this system enables a versatile solution for addressing even difficult
scenarios and large stone burden.
For optimal results during flexible ureteroscopy, the Lumenis Pulse™ 30H System is used in combination
with SlimLine™ 200 D/F/L fiber. This fiber can pass through a fully deflected scope, without damaging
the working channel; it is designed to maximize the power and repetition rate transmission to the target,
even when it is fully deflected. The system is also optimized to work with other Lumenis fibers including
the SlimLine™ 365 and 550 micron fibers which enable the delivery of maximum 5 Joules per pulse (J)
for the treatment of bladder stones or are used during laser treatment in mini or standard PCNL.
The aim of this evaluation was to demonstrate the effectiveness of the new Lumenis Pulse™ 30H system
for the treatment of urinary stones and upper urinary tract tumors, by using the SlimLine laser fibers
specifically the 200 D/F/L fiber.

Materials And Methods

During February 2016 to May 2016 we treated patients who underwent endourological procedures for
urinary stones and upper urinary tract tumors where the holmium laser was needed. The laser system
used was the Lumenis Pulse™ 30H with its compatible laser fibers.
Patient, stone and procedure characteristics were recorded; moreover, the diameter of the laser fiber,
laser settings, average lasing time and energy, were monitored case by case.
Patients on anticoagulant therapy were treated without therapy discontinuation. All treatments were
done using the standard protocol routinely used in the facility.
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A subjective surgeon’s evaluation of the laser system and the laser fibers performance were analyzed
at the end of every procedure, by using a 5-point Likert rating scale from 1 (poor) to 5 (excellent). The
parameters that were analyzed for the evaluation of the laser system included: effectiveness of stone
fragmentation, ability to control stone lithotripsy, stone retropulsion and migration and general visibility.
The characteristics that were analyzed for the evaluation of the laser fibers included: fiber flexibility and
deflection with the scope, fiber durability and handling during the procedure, and control of fiber length
and extension beyond the scope.

Results

During the evaluation period we treated 31 patients.
Twenty eight (28) procedures were performed for stones of the upper and lower urinary tract; 3 procedures
were performed for upper urinary tract tumors.
Among 31 surgical procedures, 6 of them were laser mini-PCNL or laser PCNL, one bladder stone
lithotripsy, 3 semi rigid ureteroscopies and 19 flexible ureteroscopies.
The versatility performance of the system was tested throughout the trial more than 20 different
laser setting were utilized covering most of the system’s performance envelope enabling range of
0.2-5J and 5-25Hz.
Procedure time and lasing duration were according to standard practice and aligned with common time
tables published for these type of cases. Only minimized retropulsion was noticed and no complications
occurred while using this holmium Lumenis Pulse™ 30H system.

Table 1. Patient, stone and procedure characteristics
Parameter
Stone number (% of procedures)

1 stone - 51.6%

2 stones - 22.5%

More than 3 stones 25.8%

Stone location (% of procedures)

Kidney - 83.9%
including 1 case of
transplanted kidney

Ureter - 13%

Bladder - 3.2%

Average stone size (cm)

2.08

Fibers used (% of procedures)

SlimLine 200 D/F/L 64.52%

SlimLine 365 - 32.26%

SlimLine 550 - 3.24%

Average lasing time (min)

Per procedure - 20.4

Per stone - 12

Average procedure time (min)

Per case - 53

Per stone - 38

Average energy applied
in each procedure

5.4KJ

In PCNL cases and bladder stone lithotripsy the laser setting used was 5J-6Hz, reaching the maximum
energy available, leading to efficient lithotripsy.
Examples of effectiveness of Lumenis Pulse™ 30H system in cases of fragmentation, papillotomy, tumor
ablation are presented in Figures 1-4.
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Figure 1
Before (left) and after (right) fragmentation
of hard stone during Flexible Ureteroscopy
(FURS) using the SlimLine™ 200 D/F/L fiber
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Figure 2
Before (left) and after (right) fragmentation
of renal stone during FURS

Figure 3
Before (left) and after (right) papillotomy
during FURS in a patient with a medullary
sponge kidney

Figure 4
Before (left) and after (right) ureteral tumor
conservative treatment
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Subjective surgeon’s assessment

Analysis of the surgeon’s ranking scores for the different parameters showed average scores ranging
between 4 (good) to 5 (excellent). For all the parameters evaluated the surgeon showed high satisfaction
of both system and fiber performances during the different cases. The results are shown in tables 1, 2.

Table 1 - Subjective surgeons’ evaluation:
The Lumenis Pulse™ 30H performance

Table 2 - Subjective surgeons’ evaluation:

The SlimLine™ 200 D/F/L fiber performance

5.00

5.00

4.00

4.00

3.00

3.00

2.00

2.00

1.00

1.00

0.00
Stone
fragmentation
rate

Ability to
control stone
lithotripsy

General
visibillity

0.00
Fiber ﬂexibillity
and deﬂection
with the scope

Fiber durabillity
and handling
during the
procedure

Control of ﬁber
length and
extension
beyond scope

Feedback parameter Index:
Excellent = 5 | Good = 4 | Average = 3 | Poor = 2 | Did not accord =1

Conclusion:

In this evaluation, the Lumenis Pulse™ 30H system showed excellent effectiveness for the treatment of
urinary stones and upper urinary tract tumours.
In addition, this evaluation highlighted the versatility of the Lumenis Pulse™ 30H system, having different
laser setting combinations, which enables better stone treatment.
Lumenis Pulse™ 30H system was able to deliver the highest energy available on the market today
among the low power laser systems, which was very helpful in PCNL and bladder stone lithotripsy.
The SlimLine™ 200 D/F/L fibers showed superior flexibility and durability without impairing the deflection
of the scope while guaranteeing maximum power delivery.
LASER CLASS 4 / IV
Holmium:YAG Laser: 2.1µm, 5J max,
650 µs pulse max
LASER CLASS 3R / Illa
DPSS Laser: 532nm, 5mW max, CW

VISIBLE AND INVISIBLE LASER RADIATION
AVOID EYE OR SKIN EXPOSURE TO DIRECT
OR SCATTERED RADIATION

CLASS 4 LASER PRODUCT per IEC 60825-1: 2007
CLASS IV LASER PRODUCT per 21 CFR 1040.10 AND 1040.11
except for deviations pursuant to laser Notice No.50
dated June 24, 2007
LB-20063760_A
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