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Evaluation of holmium laser versus cold knife in optical
internal urethrotomy for the management of short segment
urethral stricture
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Abstract Objectives: Sachse cold knife is conventionally used for optical internal urethrotomy intended to manage
~urethral strictures and Ho: YAG laser is an alternative to it. The aim of this study was to evaluate the role of
urethral stricture treatment outcomes, efficacy, and complications using cold knife and Ho: YAG (Holmium
laser) for optical internal urethrotomy
Materials and Methods: In this prospective study included, 90 male patients age > 18 years, with diagnosis
of urethral stricture admitted for internal optical urethrotomy during April 2010 to March 2012. The patients
were randomized into two groups containing 45 patients each using computer generated random number.
In group A (Holmium group), internal urethrotomy was done with Holmium laser and in group B (Cold knife
group) Sachse cold knife was used. Patients were followed up for 6 months after surgery in Out Patient
Department on 15, 30 and 180 post-operative days. At each follow up visit physical examination, and
uroflowmetry was performed along with noting complaints, if any.
Results: The peak flow rates (PFR) were compared between the two groups on each follow up. At
180 days (6 month interval) the difference between mean of PFR for Holmium and Cold knife group was
statistically highly significant (P < 0.001). Complications were seen in 12.22% of cases.
Conclusion: Both modalities are effective in providing immediate relief to patients with single and short
segment (<2 cm long) urethral strictures but more sustained response was attained with Cold knife urethrotomy.
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INTRODUCTION ages as it has been documented in ancient literature of the
Hindus," Egyptians and Greeks.[?) Different techniques

Urethral stricture is one of the most difficult urological have been employed for the treatment of urethral strictures,

problems to cure adequately and is known to mankind since depending on the stricture length, location, and depth of scarl®4

which include simple dilatation, urethrotomy, uroLume stent

Access this article online .
placement,[z’Sw urethroplasty and perineal urethrostomy.w
Quick Response Code:

Website:

www.urologyannals.com Optical internal urethrotomy (OIU) is one of the most
commonly used procedures for urethral stricture.””) Data

DOI: from the National Health Service in the UK during 2006

10.4103/0974-7796.140997 showed that the OIU or urethral dilatation was used in 93%
of cases and urethroplasty in 7% of cases.['V] Optical internal
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urethrotorny has the advantage of ease, simplicity, speed, and
short convalescence. In 1957, Ravasini'! described internal
urethrotomy under direct vision and used electrocautery to
incise the stricture, but it was not until 1971 that Sachse !
introduced the sharp-bladed cold-knife urethrotome under
direct vision, reporting 80% success rate with this procedure

in 1974.

Lasers have been used for the treatment of urethral strictures
since 1977.1"% The types of lasers®) that have been used for
urethrotomy include carbon dioxide, Nd: YAG, the KTP, the
Argon, the Ho: YAG and excimer lasers. No superiority of one
type of lasers has been demonstrated.""* Holmium: YAGP is
a new introduction in the range of laser modalities available;
it provides both direct contact cutting and vaporization with
minimal forward scatters.

The aim of our study is to evaluate and compare the outcomes
of Ho: YAG laser urethrotomy with the conventional cold-knife
technique.

MATERIALS AND METHODS

The present prospective study was conducted in the
Department of Surgery of one of major teaching hospital
of New Delhi India from April 2010 to March 2012. The
protocol was approved by the scientific and ethical committee
of the hospital. Informed and signed consent was taken from
all patients after explaining the nature of the study and the
consequences of the procedure to be done in detail in their
own language. Patients had option to opt out of the study
at any time without compromising their right of treatment.
The study was based on Null Hypothesis stating there is
no difference in outcome of treatment between two groups.
A total of 90 male patients with diagnosed urethral strictures
requiring optical internal urethrotomy were included in this
study. Patients were randomized into two groups by computer
generated random numbers. In group A (Holmium group); the
patients underwent internal urethrotomy with Holmium laser.
In group B (Cold knife group), Sachse cold knife was used for
internal urethrotomy. Surgeon was informed about the group
to which patient belonged just prior to surgery.

Inclusion criteria were - (1)) Presence of obstructive symptoms,
(2) Peak flow rate on uroflowmetry less than 15 ml/s, and
(3) Short segment strictures (stricture length <2 cm) as evident
on radiological studies, i.e. retrograde urethrography (RGU)
and micturating cystourethrography (MCU). Exclusion criteria
used were- (1) Complete obliteration of lumen of urethra on
urethroscopy, (2) Balanitis Xerotica Obliterans, (3) Age less
than 18 years, (4) Multiple strictures, (S) Active urinary tract
infection, and (6) Recurrent Strictures.
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All patients were assessed by a history and a full physical
examination, complete blood count, urine analysis,
urine culture and sensitivity test, renal function tests,
uroflowmetry, micturatingcystourethrography (MCU),
retrogradeurethrography (RGU), and urethroscopy using
0° Scope. A note was made about the possible etiology of
the stricture. Any active UTI was treated before surgery
with appropriate antibiotics based upon sensitivity test.
Uroflowmetry was done in all patients except those who
had suprapubic cystostomy and in these patients peak flow
rate (PFR) was taken as zero. Urethroscopy was done with
17 F sheath and 0° telescope. The site and Iength of the
stricture along with the ability of telescope to pass through
the stricture was noted on urethroscopy.

The procedure was performed under spinal anesthesia in
lithotomy position. Antibiotic (Ciproﬂoxacin, 500 mg) was
given just before and 12 h after procedure and continued for
next 5 days. Normal saline was used for irrigation during the
procedure.

The cold knife technique

The Sachse Urethrotome was introduced per urethra using a
21 F sheath and 0° telescope. It was advanced into the urethra up
to the stricture site keeping the knife drawn in. If required a SF
guide wire or a ureteric catheter was introduced through the side
channel to guide the urethrotome. The stricture was then incised
open using the knife at 12’0 clock position while withdrawing
the instrument knife, simultaneously. The procedure was
repeated till the stricture was adequately opened up.

The holmium laser technique

The holmium laser fiber was introduced through a side channel
once the stricture was visualized by urethroscopy. The frequency
was set at 7 Hertz and the power used was 13-15 watts. The
fiber was positioned about I mm away from the tissue and the
laser was fired at 12’0 clock position or where the stricture
was asymmetric until adequate caliber of urethra was attained
comparable to the proximal urethra. The machine used was
Odessy 30, the Pulsed CTH: YAG (Holmium: YAG) Laser
machine with LaserWavelength—ZIOO nm; Pulse Duration-350
to 700 Us and pulse energy-0.4 to 3.0 J.

Procedure was completed with cystoscopy. Post-procedure
negotiation of telescope into the urinary bladder was taken as
success of procedure. Operative time was recorded as the time
interval beginning with insertion of optical urethrotome from
external urethral meatus, continuing with procedure either by
laser or cold knife, and ending with the removal of urethrotome
from external urethral meatus. A 16-18 F silicone Foley catheter
was inserted per urethra at the end of the procedure which was

removed after 24 h followed by uroﬂowmetry. Visual analog
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pain score was used for the assessment of post-operative
pain. Analgesic (Diclofenac sodium) was used if required. All

patients were discharged on the second day‘

Spontaneous voiding with peak flow rate more than
15 ml/seconds without any requirement of post- operative
urethral dilatation was taken as a successful procedure.
Patients were followed up in Out Patient Department on
15, 30, and 180 post-operative days. At each follow up visit
uroflowmetry (repeated if voided volume was <200 ml) was
performed. If the peak flow rate on uroflowmetry dropped
to less than 15/seconds, urethral dilatation was performed.
Suprapubic cystostomy tube was removed if patients who
had it, maintained peak flow rate of more than 15 ml/s for
more than 3 months. Reduction of peak flow rate to less than
10 ml/s during follow up was taken as failure of the procedure
and these patients were offered to undergo another procedure.

Statistical Analysis

All parametric data were expressed as mean * standard
deviation. Independent sample t-test and Mann—Whitney
U-tests were used for the comparison of parametric data
when appropriate, while the Pearson’s Chi—squared (XZ) test
was used to compare the non-parametric data. A P < 0.05 was
considered significant.

RESULTS

In the Holmium group, 23 patients had inﬂammatory,
16 patients had post-catheterization, and two patients had
traumatic strictures, while etiology of stricture could not
be decided in four patients. In Cold knife group, etiology
of stricture in 19 patients was inflammatory, in 13 patients
post-catheterization, in 8 patients traumatic and in five patients
it was unknown [Figure 1]. In Holmium group, 10 patients
had strictures in penile urethra, I3 patients had it in bulbar
urethra, in 16 patients it was present at BM junction and it
was present in posterior urethra in 6 patients. In Cold knife
group, there were 11 patients with strictures in penile urethra
and 9 patients in bulbar urethra; 20 patients had it at BM
junction and S patients in posterior urethra [Figure 2]. On
applying Pearson-chi squared test, it was concluded that the
two groups were comparable with respect to age distribution,
etiology of stricture, and site of stricture.

Table 1: Changes in peak flow rate

The peak flow rates were compared between the two groups
pre- and post-operatively at O, I, 15, 30, and 180 days [ Table I7.
At day O, I, IS and 30, the difference between the means of
PFRs was not statistically significant and was comparable.
At 180 days (6 month interval) the difference between mean
of PFR for Holmium and Cold knife group was statisticaﬂy
highly significant (P value <0.001) [Figure 3]. The percentage
fall of PFR in the two groups was observed with each visit in
the postoperative period [Figure 4]. Mann—W hitney test was
applied and a statistically significant difference was observed
in the fall of mean PFR at 6 months interval between the two
groups (P value = 0.044).

In Group A (Holmium group), we were not able to negotiate
telescope completely into the urinary bladder in eight
patients (17.78%) which was indicative of incompleteness of
the procedure, the mean operative time was 19.8 min (range
15-30 min), four patients (8.89%) had extravasations

of irrigating fluid in the perineum which was managed
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Figure 1: Etiology of Stricture
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Figure 2: Stricture site

Holmium Cold knife

Mean (ml/sec) Standard deviation Range (ml/s) Mean (ml/s) Standard deviation Range (ml/s)
Pre-operative 7.31 2.25 3.7-11.5 6.73 1.87 3.7-9.5
Day 1 27.54 4.68 20.1-36.4 25.86 3.85 20.6-32.8
Day 15 24.28 2.45 19.6-28.6 241 3.58 18.8-30.6
Day 30 21.33 2.82 15.8-25.7 22.9 3.51 17.4-28.7
Day 180 18.36 2.03 15.6-21.8 21.9 3.23 16.9-27.3
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Figure 3: Changes in PFR

conservatively and during follow up at sixth month, peak flow
rate of less than 10 ml/s was recorded on uroflowmetry in six
patients (13.33%)) and regarded as recurrence. On the other
hand, in Group B (Cold knife group), internal urethrotomy
was completed successfully in all patients allotted under it, the
mean operative time was /.44 min (range 5-10 min.), seven
patients (15.56%) had intra-operative bleeding which was

managed well with perineal compression.

The Visual Analog Pain Score in Holmium group was 1 in
60% patients, 2 in 26.7% patients and 3 in 13.3 patients while
in Cold knife group 80% patients scored 1, 6.7% scored 2
and 13.3% patients scored 3. None of the patients had pain
score more than three in either group. The two groups were

comparable for pain score.

DISCUSSION

Opticai internal urethrotomy is one of the standard
modalities of treatment in non-occlusive strictures for last
four decades with varied success rates. There have been a
few prospective randomized clinical trials in the recent past
on comparative study of Holmium laser over conventional
cold knife for internal urethrotomy. In a study, done by
Atak et al,/'s! 51 male patients with single, iatrogenic,
annular strictures of the urethra were randomly divided
into two groups; 21 patients underwent urethrotomy with
Ho: YAG laser and 30 patients underwent direct vision
urethrotomy with cold-knife. The results obtained were
analyzed and compared at 3 months, 6 months, 9 months,
and 12 months postoperatively. Operative time was shorter in
laser group (16.4-8.04 min) when compared with cold-knife
group (23.8-5.47 min). Recurrence-free rate at 3 months
was similar between two groups. However, recurrence-free
rates thereafter were significantly higher in laser group when
compared with cold-knife group. No complications were
encountered in any study groups. Authors concluded Ho:
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Figure 4: Mean PFR fall

YAG laser as safe and reliable as conventional cold-knife
urethrotomy and our results are in concurrence with this study

A similar randomized comparative study was conducted by
Dutkiewicz et al.,l*®! in Poland.They objectiveiy analyzed the
results of urethrotomy using the Ho: YAG laser with classical
urethrotomy (each group contained 25, without statistically
significant differences in etiology of stricture, their number,
localization, length, or relevant symptoms). Assessment of
treatment effectiveness and complications were made on the
basis of Uroﬂowmetry in the third, sixth, and twelfth months
after treatment. The results obtained and their evaluation
on the basis of adopted criteria did not confirm a higher
treatment effectiveness of the Holmium laser Urethrotomy
over the classical internal urethrotomy at I-year follow-up.

In our study, 90 male patients, of age group I3-60 years
were randomiy divided into Holmium and Cold knife group,
4S5 patients in each arm. Based upon uroflowmetry, assessment
of treatment effectiveness and complications were made at
6 months follow-up. Post-operative fall in the peak flow rate
was noted during the follow up in both groups, but the rate
of fall was different. Initiaﬂy, on first post—operative day, peak
tlow rate in Holmium group was higher than Cold knife group,
reached at parallel level at around day 15. Thereafter persistent
fall in peak flow rate in uroflowmetry was observed in Holmium
group compared to Cold Knife Group and at the end of sixth
month, the difference was statisticaﬂy signiﬁcant indicating
persistent effect of urethrotomy in later group.

In short segment stricture, it is possible to divide fibrous
tissue completely with cold knife separating the scarred
epithelium so that the healing occurs by secondary intention.
The sense of depth perception is lacking with Holmium,
responsible for inadequate cutting or over cutting, leading to
cornplications in the form of extravasations of irrigating fluid,
an early complication, as was observed in four cases (8.89%)
in our study and recurrence of stricture later on due to
fibrosis. We preferred a lower frequency, 7 Hz, to minimize
deep tissue penetration and coaguiation on urethra. In eight
patients (17.78%), we were not able to open up the stricture
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completely because of eccentric position and difficulty n
sighting the laser beam during urethrotomy with Holmium
laser. Working with Holmium laser is technically demanding
as it is not possible to pass guide wire through cystoscope
across the stricture while using laser fiber; while, handling both
simultaneously with guide wire passed outside the cystoscope

sheath is difficult.

Untreated perioperative urinary infection increases the
recurrence rate signiﬁcantly, from 28% if uninfected to 72%
if infected, and use of antibiotic might reduce recurrence.”’
We used perioperative antibiotic (Ciprofloxacin) and thereafter
prescribed it for S days following operation.

Our mean operative time for Holmium group [19.8 min (range
15-30 min)] 1s comparable to the study of Atak
et al[!®] (16.4-8.04 min). Kamal'”] reported mean (range)
operative time as 22.3 (I5 £ 35) min, working with
diode laser. With Cold knife mean operative time of
7.44 min (range 5-10 min) is much shorter than the study of
Atak et al,l'®! (23.8-5.47 min).

The complications associated with internal urethrotomy
include bieeding, UTT, urosepsis, extravasation, incontinence,
impotence, and recurrence of stricture.'8 The overall
post-operative complications in our study were seen in 12.22%
of cases. All were minor in nature; seven patients had bleeding
in Cold knife group during the procedure which was managed
well and four patients developed extravasations of irrigating
fluid in perineum in Holmium group. None of the patients
had pain score more than 3 on Visual Analog Pain Score.

Duration of urethral catheterization after internal urethrotomy
is still a controversial issue. In the literature, this duration ranges
from 24 h up to 3 months.””) Postoperative prolonged urethral
catheterization is accepted as the most important risk factor
for urinary tract infections.!"® To avoid related complications,
we performed urethral catheterization for 24 h in our study.
Kamp!™ reported that the stricture site, operative time, and the
duration of catheterization had no impact on the recurrence
of stricture or success of treatment.

Various techniques have been employed to follow up patients
following visual internal urethrotomy. These include urethral
calibration with a catheter, uroﬂowrnetry, flexible cystourerbroscopy,
AUA symptom index and urethrographic studies, and the need
for a repeat procedure.”) There is no uniformly accepted method
of follow up. Hussain et al,/"®! defined excellent result as catheter
free status with Q max more than 15 ml/s and no requirement
for any other intervention. In our study, reduction of peak flow
rate to less than 10 ml/s in uroflowmetry during follow up was
taken as failure of the procedure.
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In a meta analysis done by Tao et al,*! a total of 44 articles,
including of 3230 cases were reviewed. Success rate of patients
treated with laser was 74.9% (371/495) compared with
68.5% (1874/2735) with cold knife. Santucci®’ showed
a success rate of only 8% for the first urethrotomy, repeat
urethrotomy, upto five procedures, also had poor success rates
ranging from O to 9% and recommended that urethrotomy
should be reserved as a temporizing measure for poor surgical
candidates or until further reconstruction can be planned and

exe cuted.

In our study, recurrence was high in Holmium group (in 6 out
of 45 patients) and none for Cold knife group, which may be

due to shorter duration of follow up.

CONCLUSION

Both, cold knife and holmium laser, have been effective in
providing immediate relief to patients with single and short
segment <<2 cm long) urethral strictures but more sustained
response was attained in those undergoing procedure with the
cold knife. Holmium laser is technically more demanding and
its operative period is twice longer than cold knife for internal
urethrotomy. The complications of both modalities are low and
easily manageable. As the course of urethral stricture recurrence
is rather long spreading over many years, further comparative
studies with Ionger follow ups atre required to compare the
two modalities.
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