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Abstract

Objective: To report our early experience with new GreenLight XPS� generator using the new MoXy laser fiber,
examining its efficacy and safety and also its ability to effectively treat the larger prostate gland.
Patients and Methods: From July 2010 until August 2012, 131 patients, with an average age of 72.6 years (range
49–92), were treated using the XPS/MoXy system in a single UK center on a day-case basis.

Data were prospectively collected. Evaluation of outcome was assessed at 3 months postoperatively com-
paring both subjective (international prostate symptom score [IPSS]) and objective (Q-max, postvoiding residual
[PVR] and prostate volume) parameters to the preoperative data and classified into three groups according to
the preoperative prostate size (< 40 cc, 40–80 cc, and >80 cc).
Results: More than one quarter of patients had a prostate volume >80 cc. Overall significant improvement in
IPSS (mean reduction by 9.9) and Q-max (mean increase 10.26 mL/sec) are observed and were similar across the
three groups. Average volume reduction was (51.2%, 49.8%, & 48.1%) for the three groups, respectively. No
significant intraoperative or early postoperative complications were reported.
Conclusion: Early data confirm that in treating men with symptomatic benign prostate disease, the Greenlight
XPS generator and MoXy laser fiber are able to achieve challenging results in terms of clinical outcome and
prostate volume reduction irrespective of baseline prostate volume.

Introduction

Advances in healthcare have led to a rise in life ex-
pectancy of up to 3.5 years for men, according to the

2008–2010 Office of National Statistics figures.1 Most of these
men will live, therefore, to ages associated with a higher risk
of experiencing bothersome lower urinary tract symptoms
(LUTS) secondary to benign prostate disease. Furthermore,
they are also more liable to present with other significant
medical comorbidities as well as larger prostates that may
make the surgical option for this group of patients more
challenging. Since the introduction of the 532 nm KTP/
Nd:YAG laser by Malek in 1998, the main limitations of
photoselective vaporization of the prostate (PVP) have been
described as being related to a larger prostate size and rela-
tively longer procedure time, but with the advantages of a
higher safety profile and shorter hospital stay.2–5 The intro-
duction of the 120 W lithium triborate (LBO) or Greenlight
High Performance System (HPS) certainly went some way to
improve the speed of operation and efficiency of tissue re-

moval, delivering more power in a continuous manner rather
than the super pulsed, quasicontinuous delivery of the 80W
Greenlight PV or Niagara generators. With a proven safety
profile and efficacy described in the short-term,6,7 intermedi-
ate, and long-term8–10 studies, the HPS generator still suffered
with some concerns regarding the adequacy of tissue removal
particularly in the larger prostates. A prospective, random-
ized study demonstrated equivalence in symptomatic and
urodynamic outcome of the Greenlight HPS PVP with trans-
urethral resection of prostate (TURP), confirming the ex-
pected benefits of more rapid removal of the postoperative
urinary catheter and discharge from hospital and, if anything,
a more rapid arrival at the maximum symptomatic benefit.
However, at 2 years, prostate-specific antigen (PSA) reduction
and prostate volume reduction were in favor of TURP, al-
though not statistically significant.11

The introduction of the new 180-W XPS generator with the
new MoXy laser fiber has offered an even better efficiency of
vaporization, thanks to an increase in the laser beam size, and
therefore, the area to which the even higher power laser
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energy is delivered. However, the actual depth of vaporiza-
tion and coagulation in the tissue remain the same as the
120W system as the rate of vaporization has increased
through a 50% increase in power as well as a 50% increase in
the laser beam area keeping the same energy density deliv-
ered by mm2.12 We have therefore looked at our primary
results using the new generator and laser fiber to report the
shor- term outcomes, particularly examining the apparent
efficiency of tissue removal in larger prostates as estimated by
measuring prostate volume reduction.

Patients and Methods

From July 2010 until August 2012, 131 patients were treated
by one surgeon using the new 180-W XPS Greenlight gener-
ator and the MoXy laser fiber in a single UK center. Data were
collected prospectively for this group of patients.

Indications

All patients with a history of refractory or chronic urinary
retention, moderate to severe symptoms according to the in-
ternational prostate symptoms score (IPSS) not responding to
a-blockers or combination treatment (a-Blocker & 5 a reduc-
tase inhibitors), also patients with intolerable side effects from
medical treatment or deranged renal function secondary to
benign outlet obstruction.

Contraindications included high-risk patients for anesthe-
sia, known prostate cancer candidates for radical therapy,
or patients with a known neurological bladder deficit. Anti-
platelets or anticoagulants were not considered as contrain-
dications.

Preassessment

Patients’ clinical history, including IPSS, uroflowmetry
tests, postvoid residual volume estimation, preoperative renal
functions, full blood count, PSA in counseled patients (86/
131), and the International Normalized Ratio (in warfarinized
patients) were measured.

Surgical technique

The procedure is performed under general or spinal anes-
thesia, starting with transrectal ultrasound estimation of
prostate volume and then using a 23Ch continuous flow
cystoscope (Storz�) with laser working channel. Room tem-
perature saline is used as the irrigate fluid. The MoXy fiber is
used with the AMS 180W XPS generator. Our modified
technique was originally developed with the 120W HPS
generator, starting with the midgland working our way from
the middle of the gland through the lateral lobes going from
distal to the proximal and finally removing the bladder neck
and any middle lobe. A bug bee coagulation electrode was
sometimes used through the same set to control any bleeding
point that was difficult to control with the coagulation mode
of the laser system after changing the irrigate fluid to water or
glycine. A 16Ch or 18Ch standard urinary catheter was sited
at the end of the procedure routinely.

Postoperative care and follow-up

Patients were allowed home on the same day unless indi-
cated otherwise and arrangements made to return the

following day or next working day for removal of the catheter.
Postoperative assessment included the standard transurethral
prostatectomy parameters, while reporting on the results of
surgery at 3 months postoperatively with the same tools of
assessment used preoperatively.

Table 1. Initial Patients’ Criteria

Patient criteria Mean (range) or No. (%)

No of patients 131
Age 72.6 (49–92) years
Patients presentation

Retention (with catheter/without) 29 (18/11)
Failure of medical treatment 93
Intolerable to medical treatment 8
Azotemia 1

PSA (n = 86) 3.83 (0.3–30) lM
IPSS 18 (4–30)
Q-max 9.82 (3.8–16) mL/min
PVR 169.7 (24–1000) mL
Preoperative prostate volume

(Total average)
(66.23 cc)

Volume < 40 cc 37/131 (28.2%)
Volume 40–80 cc 61/131 (46.6%)
Volume > 80 cc 33/131 (25.2%)

ASA score 2 (1–3)
Preoperative BOO medications

a-Blockers 84/131 (64.1%)
5 a reductase inhibitors 25/131 (19.1%)

Anticoagulation
Aspirin (stopped/nonstopped) 39/7
Warfarin (stopped/nonstopped) 9/0

Follow-up time 9.4 (3–24) months

PSA = prostate-specific antigen; IPSS = international prostate symp-
tom score; PVR = photoselective vaporization of the prostate; ASA =
American Association of Anesthetics; BOO = bladder outlet obstruction.

Table 2. Intraoperative Parameters

Parameters Mean – SD (range) or No. (%)

Total operative time 39.6 (10–105) minute
Lasing time: Total 25.45 (3.26–73.04) minutes

Volume <40 cc 13.27 (3.26–36.03) minutes
Volume 40–80 cc 24.78 (11.27–68) minutes
Volume >80 cc 44.14 (22–73.04) minutes

Total Energy 238288.9 (45138–750000) Joules
Volume <40 cc 107236.4 (45138–244606) Joules
Volume 40–80 cc 224942.4 (97238–474135) Joules
Volume >80 cc 419974.8 (204833–750000) Joules

Postoperative
catheterization

32.4 (18–78) hours

Hospital stay 22.3 (4–72) hours
Intraoperative incidents

Capsular perforation 4/131 (3%)
Bleeding obscuring

vision
3/131 (2.3%)

Fiber failure 0
CBI >1 hour 0
Need to convert

to TURP
0

CBI = continuos bladder irrigation; TURP = transurethral resection
of prostate.
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Analysis

The paired t-test is used to compare preoperative and
postoperative numeric values. Specific postoperative com-
plications were reported.

Results

Patients’ demographics, including age, patient presenta-
tion, and presenting PSA for selected counseled groups, IPSS,
Q-max, PVR, prostate size, American Society for Anesthetics
(ASA) Score as well as their preoperative medications for
bladder outlet obstructions and anticoagulation state are
illustrated in Table 1.

Sixteen patients had higher PSA than average for age.
Seven patients had negative prostate biopsies and the remain-
ing patients had border line elevation of PSA with favorable
PSA density that required postoperative PSA surveillance. PSA
was not routinely measured postoperatively unless indicated.

Intraoperative parameters, including the total operative
time, lasing time, total energy delivered, intraoperative inci-
dents, length of catheterization, and hospital stay are sum-
marized in Table 2.

Both lasing time and total energy delivered in relation to
prostate volume are plotted in Figures 1 and 2, showing a
linear relationship.

To study the efficacy of treatment in larger prostate vol-
umes with regard to standard postoperative outcomes, three
groups have been identified according to the prostate volume

(prostate volume < 40 mL, between 40–80 mL, and prostate
volume >80 mL).

Postoperative Clinical Outcome

IPSS has shown significant improvement from (mean –
SEM = 18.51 – 0.8036) preoperatively to (8.529 – 0.7164) post-
operatively ( p < 0.0001) in the whole cohort and no difference
was noticed based on the prostate size. Whereas IPSS-QOL
has been moving in the same direction, with evidence of
improvement of QOL from a median score of 4 (mostly dis-
satisfied) preoperatively to mostly satisfied (score of 2) post-
operatively.

Objective outcome data, including uroflowmetry tests,
estimate of PVR, and prostate size reduction, have been com-
pared pre- and postoperatively showing significant improve-
ment as summarized in Table 3 and illustrated in Figure 3.

Postoperative Complications

Based on the Clavien-Dindo classification, three patients
(2.3%) had grade I complications, four (3.1%) were grade II,
three patients (2.3%) as grade III-a, and four patients (3.1%)
who required intervention under anesthetic were grade III-
b.13 Specific complications up to 2 years of follow-up with
average of 9.4 months are listed in Table 4.

No correlations were found between any of the complica-
tions and prostate size or length of procedure. No perio-
perative transfusion or conversion to TURP needed.

FIG. 1. Average energy ap-
plied according to prostate
volume.

FIG. 2. Intraoperative las-
ing time according to prostate
volume.
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Discussion

In this article, we report the largest single-center series of
photoselective vaporization of the prostate (PVP) using the
new Greenlight XPS 180W generator, and uniquely for any
series, we are able to comment on prostate volume reduction
for this latest incarnation of this wavelength laser device. This
is on the background of over 10 years experience using this
technology with the 80W PV system and then the 120W HPS
generator in more than 1000 cases. With the arrival of the new
180W XPS generator, we report a high degree of safety of the

Table 3. Objective Outcome Data

Preoperative Postoperative
Parameter Mean – SEM Mean – SEM p-Value

IPSS 18.51 – 0.8036 8.529 – 0.7164 < 0.0001
Q-max 9.843 – 0.4188 mL/sec 20.10 – 1.543 mL/sec < 0.0001
PVR 169.7 – 20.58 mL 76.84 – 12.38 mL 0.0002
Prostate

size
66.23 – 4.378 cc 32.50 – 2.331 cc < 0.0001

IPSS = international prostate symptom score; PVR = postvoiding
residual.

FIG. 3. Postoperative objective
parameter outcomes in comparison
to preoperative values (flow rate,
residual urine, and prostate
volume).
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new system and evidence to suggest the ability to effectively
treat the larger volume prostate. In this study, we have looked
at the operative and early postoperative outcomes in different
aspects. As regard the operative data, we have found that the
new MoXy fiber using the new generator has reduced the
lasing and operating time in relation to the prostate size. In
experienced hands, there appears to be a reproducible linear
relationship between the prostate volume and operating time
and prostate volume and amount of energy delivered. Our
data and that previously published by the IGLU group14

would indicate the potential usefulness of these relationships
not only in planning the operating room time, but also in
teaching PVP using the XPS generator when the preoperative
prostate volume is known. When compared to large cohort
studies that used the older HPS generator and although we
had a similar average prostate size to most of these studies,
our lasing time was at least one third less than those studies
(25 minutes vs 33–53 minutes).15–17

Since the publication of the European Association of Urol-
ogy guidelines on male LUTS and on laser technologies, re-
ports have been conflicting regarding the efficacy of the 120W
HPS generator in performing PVP on the larger prostates.18,19

While analysis of more than 200 men, divided into three
groups in a similar fashion to our report, indicated little effect
of prostate volume on the efficacy and safety of the proce-
dure,20 others reporting on slightly greater numbers describe,
as one would expect, a longer lasing time and greater energy
delivered for the larger glands, but also when comparing the
three groups defined as <60 mL, 60–100 mL, and >100 mL
that the latter group appeared to have a reduction in PSA and
a higher (9% over 12 months) retreatment rate.21

While most of the previous studies21–25 have looked at the
pre- and postoperative PSA using this as a surrogate to the
actual reduction in prostate size, with good compliance from our
patients, we have managed to get actual results of the amount of
volume reduction at 6–12 weeks postoperatively as calculated
using transrectal ultrasound scanning. We can report a more
than 50% reduction on average and in at least a third of the
patients, the reduction was greater than 60%, reflecting the ac-
tual capability of the XPS/MoXy system. This would suggest
that the new Greenlight XPS generator is able to provide efficient
tissue removal, achieving adequate volume reduction of the
prostate, whatever its size, in a relatively quick operative time.

Our intraoperative complications are in line with expecta-
tions from Greenlight Laser PVP in general as there is no
increase in the incidence of significant intraoperative bleeding
in comparison to previous generator studies (3%–13% and
3.5%–5%, respectively).17,26 We have not reported any cases
converted to TURP, which has been described up to 1.8%–
5.2% in some studies26,27 and we believe that this is mainly

due to the contribution of using the coagulating bug bee
electrode, which can be used through the same laser port, to
control any bleeder that reduces the visibility and then con-
tinue lasering once controlled; we have recorded this only in
seven patients. In terms of LUTS, our short-term objective and
subjective outcomes are comparable to those reported using
the previous generation of Greenlight lasers7,8,26 and with a
recent similar multicenter study of the XPS generator.14

Nevertheless, a recent meta-analysis by Ting has shown a
similar efficacy of PVP to TURP with less limitation regarding
the prostate size when using PVP.28

Clearly, we all wait for the emerging results of GOLIATH
(ISRCTN16280334), a multicenter, multinational, prospective
randomized study comparing the Greenlight XPS generator
and MoXy laser fiber to TURP, for more robust data, but given
that the upper prostate size limit for inclusion into that study
was a 100 mL, our data would suggest that prostates of this
volume or greater can be safely and effectively treated using
this modality even in the day-case setting.

Conclusion

Our early experience would suggest that the new Green-
light XPS generator in combination with the new MoXy fiber is
an effective tool in improving the bothersome LUTS of men
that relate to benign prostate disease, while maintaining the
previously described short hospital stay, catheterization time,
and safety profile of the preceding Greenlight laser generators.
Moreover, our study would suggest that this incarnation of the
532 nm laser is likely to achieve this even for the larger prostate
as evidenced by similar significant reductions in volume of the
prostate, whatever the presenting size, with a relatively short,
but proportional operating time. As such, this single-center
series adds to the early published data relating to this new
technology and confirms the high levels of efficacy and safety.
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BOO¼ bladder outlet obstruction
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IPSS¼ international prostate symptom score
LBO¼ triborate

LUTS¼ lower urinary tract symptoms
PSA¼prostate-specific antigen
PVP¼photoselective vaporization of the prostate
PVR¼postvoiding residual

TURP¼ transurethral resection of prostate
XPS¼Xcelerated performance system
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