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Objective : To evaluate the difference in effectiveness between TUIP and TURP in BPH patients with estimated prostatic
weight of 50 grams or less and to compare safety outcomes, complication rate, cost (patient’s perspective) and cost-effectiveness at 12
weeks postoperatively.

Design : A randomized controlled clinical study

Setting : King Chulalongkorn Memorial Hospital

Patients : 67 patients diagnosed of BPH with fulfillment of eligible criteria were enrolled in the study. The patients were
randomly divided into TUIP group and TURP group. The TUIP group consisted of 33 patients and TURP group consisted of 34
patients.

Intervention : Both groups were operated according to their groups by one urologist under general or spinal anesthesia.
The IPSS symptom score, maximum flow rate, operation time, volume of irrigation fluid used, days with catheter, postoperative
hospital stay, complication rate, and cost (patient’s perspective) were measured up to 12 weeks postoperative.

Results : Only 59 patients were completely follow-up for the clinical outcomes (39 patient in TUIP group and 29 patient in
TURP group). The IPSS score was improved 14.3 points in TUIP group compared to 15.5 points in TURP group. There was no
statistical significant difference. The improvement of maximum flow rate in TUIP group was 8.5 ml/sec compared to 13.2 ml/sec in
TURP group. TURP was shown to cause more improvement in maximum flow rate than TUIP group. The operation time and the
volume of irrigation fluid used in TUIP group were statistical significantly less than in TURP group. The periods of indwelling catheter
and postoperative hospital stay were similar in both groups. The complication rates were also similar in both groups except retrograde
ejaculation that TURP group has clearly more than TUIP group. The cost ( patient’s perspective) was quite the same but cost-
effectiveness analysis was still in favor of TURP.

Conclusion : No difference in improvement of IPSS score between TURP and TUIP procedures. This subjective indicator
is more important (especially to the patient) than objective indicator such as increase in urinary flow rate which shown to be more in
TURP group. TUIP decrease the operation times and volume of irrigation fluid used significantly. However, the days with catheter,
postoperative hospital stay, complication rate ‘(except retrograde ejaculation) and  cost were all similar in both groups. Cost-
effectiveness analysis still favored TURP. In conclusion, TUIP may be used as an alternative to TURP in prostate size < 50 group with

the same effectiveness but it cannot reduced complication and costs as we expected earlier.
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CHAPTER 1

BACKGROUND AND RATIONALE

Benign prostatic hyperplasia (BPH) is a common condition of older male. The
patients with lower urinary tract symptoms of frequency, hesitancy, weakening stream,
urgency and nocturia accompanied with prostate enlargement are designated as BPH

patients.

With the first report of a successfully performed open prostatectomy in the medical
literature nearly 100 years ago™ , the medical profession for the first time had a means
of treating obstructive uropathy and preventing complications induced by benign
enlargement of the prostate. In fact, it was the operation of prostatectomy that separated

the urologist from the general surgeon, thus creating the specialty of urology.

Open prostatectomy was the solitary treatment of BPH until the advent of
transurethral resection of the prostate (TURP) in the 1930’s. Transurethral resection of
the prostate was the first major endoscaopic operative procedure in medicine. It steadily
achieved dominance and until now accounted for more than 90 % of all surgery for

BPH.

Transurethral resection of the prostate (TURP) is, of course, an effective therapy.

The United States Agency for Health Care Policy and Research (AHCPR) published



guidelines for the evaluation and management of BPH in February 1994. These
guidelines, based on a review of the urologic literature, reported that TURP has an 88%
probability of symptom improvement ( 90% confidence interval, 75% - 96%).
Furthermore, TURP achieved an 80% reduction from preoperative to postoperative
symptom score- the greatest of any BPH therapy. So that it is considered the “gold

standard” against which other treatment should be compared.*®)

With improved preoperative and postoperative medical care, the mortality rate
associated with TURP has fallen to 0.2%. However, the morbidity has remained
relatively constant at 18% . Concerning about this morbidity, a number of less
invasive therapeutic alternatives have emerged, including transurethral incision of the
prostate(TUIP), balloon dilation, prostate stents, microwave hyperthermia, alpha

adrenergic blocking agent, 5-alpha reductase inhibitor and observation.

Pathophysiologic components associated with lower urinary tract symptom in BPH
patients include a static obstructive component, a dynamic obstructive component, a
detrusor component, and a biopsychosocial component®® . Ablation of prostatic tissue,
which reduces the volume of the prostatic adenoma, thus reducing the static obstructive
component, is the major approach to TURP and vaporization techniques such as laser
treatments. Reducing the dynamic obstructive component is the primary emphasis of

TUIP.

Transurethral incision of the prostate (TUIP) was first introduced by Orandi as an
alternative to TURP for smaller prostate in the early 1970 *s.®) Since then this

technique has been increasingly used to treat small but obstructive prostates. Many



reports revealed that the symptomatic relief and improvement in flow rate obtained
following TUIP matching those of TURP. However, there were no agreement on which
prostatic size that should appropriate to TUIP. The recommended prostatic weight
varied from not exceed 30 g% tg |ess than 60 g™ or even unlimited weight*¥)

(‘as much as 75-100 g).

There were also some confusions between the word “estimated total prostatic
weight” and “estimated resected weight” which were mentioned in the literature
because all of the previous studies 400990508 estimated the prostatic weight
by digital rectal examination or cystoscopy without real tissue resected. These two
methods of prostatic weight estimation were quite subjective and unreliable. The
currently acceptable method to estimate the prostatic weight is by transrectal
ultrasonography (TRUS). Meta-analysis done by Roehrborn et al © showed that
correlation coefficient between the real weight of surgically removal specimen and the
estimated weight by TRUS was 0.89 compared to 0.46 and 0.58 for digital rectal

examination and cystoscopy respectively.

If these uncertainties still remain, TUIP which is the safe and inexpensive

procedure would continue to be underused procedure.

TUIP was shown in the previous studies to have shorter hospital stay, less
operation time, less blood loss and fewer complications compared to TURP. This
should have potential to reduce health service cost. Nevertheless, at present, there

has been no such study to compare the economic implications of TUIP and TURP



using data obtained from a randomized controlled trial. Due to the constraint of the

current health care system, the economic issue should be very important.
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CHAPTER 2

LITERATURE REVIEW

Orandi first introduced TUIP as an alternative to TURP in men with small
prostate glands in 1973.%) He made the incision in the prostate and bladder neck at 5
and 7 o’clock, starting from the area of the ureteral orifice and continuing to the side of
verumontanum. This incision was gradually deepened until the fibrous capsule of the
prostate was seen. He reported this treatment in forty patients who had been followed
for periods varying from 5 to 32 months, 34 patients were cured clinically, 5 were
improved and 1 case was failure. He did not mention the size of prostate gland in

numbers.

After that, several studies appeared in the literature testifying to the efficacy of
this technique. Many articles reported the result with descriptive design ( no comparison
group), i.e. the studies of Delaere!” , Christensen® , Hedlund © and Kelly™® . Only
Kelly stated the size of prostate gland. He performed TURP in 26 patients with an
estimated gland size less than 30 grams. Hospital stay averaged 2 days and no patient
required blood transfusion. With a mean follow-up of 16 months, there was the
significant improvement in subjective symptom analysis and objective urodynamic
parameters ( peak and mean urinary flow, detrusor pressure at peak flow rate and

postvoid residual urine volume). No patient experienced bladder neck contracture.

In a non-randomized prospective study™® of 22 patients undergoing TURP and 22

patients undergoing TUIP, Edwards and Powell found no different in outcome with



respect to improvement in uroflow and voiding pressure decrease. Subsequently some
articles compared TUIP to TURP in randomized controlled trials. In 1987, Orandi (12)

reported a study in 132 consecutive men with the estimated prostate weight less than 40
grams by digital rectal palpation and cystoscopy. The patients were alternately assigned
to TURP or TUIP (not blind allocation). Follow-up at 3 years (varied from 3 months to

3 years) showed that 88% of the TUIP patients reported a “good” result compared to

66% for the TURP group. No clearly definition of a “good” result was mentioned.

Nielsen™ evaluated 49 consecutive patients aged 60 years or older with
symptomatic BPH. Half of the patients had acute retention. The patients were randomly
assigned to TUIP or TURP. The weight of the prostate gland was unlimited. The
duration of the operation and volume of blood loss were significantly lower in the
TUIP group. There were no differences in the duration of postoperative catheterization
or hospitalization. The overall subjective success rate ( patient satisfactory micturition)
was 82 % for the TUIP group and 75% for the TURP group with 1 year follow-up.
However, the result of the TUIP group included 3 patients who suffered postoperative
retention after TUIP and underwent TURP after that. This should not be the right way

for an intention-to-treat analysis.

Soonawalla et al*? and Riehmann et al ** performed the randomized
controlled clinical trial compare TUIP and TURP in the treatment of BPH patients
with estimated resectable prostate weight by preoperative cystoscopy combined with
per-rectal examination of < 30 g and < 20 g respectively. They found that TURP and

TUIP were generally equally effective in relieving bladder outlet obstruction secondary



to BPH. TUIP had significantly less complications, operating time, duration of

hospitalization and reduced need for transfusion.
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CHAPTER 3

RESEARCH QUESTIONS AND OBJECTIVES

3.1 RESEARCH QUESTIONS

Primary research question :

In BPH patients with estimated total prostatic weight of 50 gram or less by
transrectal ultrasonography, does transurethral incision of the prostate (TUIP)
result in at least a 25 % difference from transurethral resection of the prostate
(TURP) in improvement of International Prostate Symptom Score (IPSS) from

baseline?

Secondary research questions :

1. What are the differences in safety outcomes and complication rates between the
two treatments at 3 months postoperatively ?

2. What is the difference in cost between the two treatments at 3 months
postoperatively ?

3. What is the difference in cost-effectiveness between the two treatments at 3

months postoperatively.



3.2 RESEARCH OBJECTIVES
1. To evaluate the difference in effectiveness between TUIP and TURP in BPH
patients with estimate prostatic weight < 50 g (by TRUS).
2. To compare the safety outcomes, complication rate and cost (patient’s

perspective) between these two treatments at 12 weeks postoperatively.

3. To compare the cost-effectiveness between these two treatments.

3.3 HYPOTHESIS

Null Hypothesis HO : A IPSS (TURP)- A IPSS (TUIP) = 0

Alternative Hypothesis HA : AIPSS (TURP)-AIPSS (TUIP) = 0

(A IPSS = change of the IPSS symptom score from baseline at 12 weeks postoperatively )

3.4 KEY WORDS

BPH , TUIP , TURP , IPSS score , Randomized Controlled Trial



3.5 CONCEPTUAL FRAMEWORK

TURP

10

BPH(<50g) —— TUIP
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J risk of bleeding
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? Cost J Cost

Cost-effectiveness Analysis

Figure 1  Conceptual framework
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3.6 OPERATIONAL DEFINITION

1. International Prostate Symptom Score (IPSS)

This is the questionnaire comprises of seven questions that is operationalized
for self-administration by the patient. Each question can be answered on a scale
from O (symptom never present) to 5 (symptom always present) and the total score
therefore varies from 0 to 35 points.

There is also one question to assess quality of life included in the IPSS. The
answering scale varies from 0 (delighted) to 6 (terrible).

In this study, The IPSS score at baseline and at 4 and 12 weeks postoperatively
would be reported (as means and 95% confidence intervals). The main outcome

should be a change from baseline at 12 weeks postoperatively.

2. Maximum urinary flow rate

Uroflowmetry (measurement of urinary flow rate) is one of the simplest of
urodynamic investigations. The patient would be asked to urinate into the machine
under private circumstance.

The parameter obtained from uroflowmetry that is commonly used as a
predictor of prostate obstruction is maximum or peak urinary flow rate.

In this study the uroflow would be recorded on Dantec Urodyn 1000 machine.
The maximum flow rate should be measured with a volume of > 150 ml at the time

before operation and at 12 weeks postoperatively.
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The results should be presented as means and 95% confidence intervals. The
change from baseline at 12 weeks postoperatively in each treatment group should

be compared.

3. Estimation of prostatic weight by TRUS
The prostatic volume(approximate to prostatic weight) would be measured by
The Proscan Plus® multi-view transrectal probe using the two-plane cuboidal
technique to compute volume.
The formula used in prostate volume calculation is
VOLUME = 0.7000 * D1 * D2 * D3

(The machine calculates the prostate volume automatically)

4. Transurethral resection of the prostate (TURP)
Via resectoscope, the prostatic tissue are resected piece by piece by electric
loop until all of adenomatous tissue are removed and the surgical capsule is

exposed. Careful hemostasis should be performed during resection .

5. Transurethral incision of the prostate (TUIP)
Via resectoscope, the electric incision is performed by a Colling’s knife at the
5-0’clock and 7-0’clock position of the prostate, starting at the ureteral orifice and
carrying it to the verumontanum . The incision depth should be to the point where

fine filaments of the surgical capsule are seen ( no tissue removed).
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CHAPTER 4

RESEARCH METHODOLOGY

4.1 RESEARCH DESIGN
This study was a randomized controlled trial. The patients and the doctors
who take care the patient postoperatively was blinded to the type of operation to
reduce bias. The place of study was the urological unit , King Chulalongkorn
Memorial hospital, Bangkok.
4.2 POPULATION AND SAMPLE
Target population - BPH patients with estimate prostatic weight <50 g
Sampled population ~:  All BPH patients with estimate prostatic weight <50 g
who were admitted for surgery in urological unit, King Chulalongkorn Memorial
Hospital during study period.
Eligible criteria
Inclusion criteria
e symptomatic BPH patients, IPSS score > 7
e age over 50 years

e urinary flow rate consistent with outflow obstruction (< 15 ml/sec)

e estimate total prostatic weight by transrectal ultrasonography

(TRUS) <50 g
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Exclusion criteria
e American society of anesthesiology (ASA) grade > 3
e inability to provide informed consent
e known history or suspicious of prostate cancer (from digital
rectal examination, serum PSA and transrectal ultrasonography)
e renal impairment ( serum creatinine > 2.0 mg/dl)
e patients on medications that would preclude them from study

i.e. anticoagulant and finasteride

Sample size

Hence we wanted to compare the change of symptom score from baseline
between two groups, the outcome was continuous variable, then the sample size
was calculated by formula of mean difference in two independent groups.

n/group = 2(Zo/2+2ZB)2c2

(ul - p2)=
Zal2 = 1.96 (type 1 error rate 5%, 2-tailed )
ZpB = 0.84 (type 2 error rate 20% )
ul = expected mean of symptom score change in TURP group
¥ 143§t
u2 = expected mean of symptom score change in TUIP group
= 75% of TURP group
= 11.8x0.75

= 8.85
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Q
N
1]

pooled variance

24.03 4"
The calculated sample size was 43.3 subjects per group. If the acceptable
drop-out rate was 10%, then the sample size should be 43.3/ 0.9 = 48.1 or 49

patients per each group.

Allocation technique

“Stratified randomization with block size of four” was used. When the
BPH patients passed the eligible criteria, they should be divided into 2 subgroups
or strata : estimated prostatic weight <30 gram and estimated prostatic weight
30 - 50 gram.

Within each stratum, the patients should be assigned to group A (TUIP) or
group B (TURP) randomly. In the case of block size of 4, there were six possible
combinations of group assignments: AABB, ABAB, BAAB, BABA, BBAA and ABBA.
One of these arrangements was selected at random and the four subjects were

assigned accordingly. This process was repeated until the required sample size was

met.
For example :
Strata Prostate weight Group Assignment
1 < 30 grams ABBA BABA .....

2 > 30 - 50 grams AABB BBAA ...
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4.3 INTERVENTION

1. Operative technique (maneuver)

e transrectal ultrasonography (TRUS)
The TRUS was done by the investigator at the Out-Patient
Department (OPD) before or after admission. Besides the prostatic
volume, the silent prostate cancer could also be detected by this

procedure and prostate biopsies should be performed as indicated.

eTransurethral resection of the prostate (TURP) and Transurethral
incision of the prostate(TUIP)

Both procedures were performed by one urologists i.e. the
investigator. The procedures were done under regional or general
anesthesia, as determined by the anesthesiologist, with the Storz 27 F
resectoscope using distilled water as an irrigation fluid. A 22 For 24 F
Foley catheter was left indwelling postoperatively without traction or

continuous irrigation until the urine appeared to be clear.

2. Compliance of intervention
Because these two interventions were surgical operations, so that

compliance of intervention was not a question.
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3. Co-intervention
Both groups should received the same interventions which could
effect the outcomes. Parenteral antibiotics (i.e. Cetriaxone 1g IV was
given in both group half an hour before operation and oral antibiotics
(i.e. Norfloxacin 400 mg b.i.d.) was continued for 5 days
postoperatively.
Any medications that could effect the BPH symptoms such as alphal-
blocker or finasteride were forbidden during 12 weeks period of

follow-up.

4. Contamination
Intention- to -treat analysis was used in the study , thus the TUIP
patients who needed additional TURP during study period should be

counted as a failure of TUIP treatment.

4.4 OUTCOME MEASUREMENT

Primary outcome
1. IPSS scare = presented as change from baseline at 12 weeks
postoperatively
Secondary outcomes
1. Maximum urinary flow rate presented as change from baseline

at 12 weeks postoperatively



18

2. Safety outcomes
operation time
volume of irrigant fluid used
hemorrhage requiring transfusion
days with catheter
post-operative hospital stay
3. Complication rate
urinary tract infection
clot retention
urinary retention requiring re-catheterization
urinary incontinence
retrograde ejaculation
impotence
4. Cost (patients perspective)
Direct medical cost : hospitalization, laboratory tests, operation fee,
drugs, cost at OPD, cost of complication treatment
Direct non-medical cost : transportation, family care, home aides
Indirect cost : absence from work, decrease earning ability
Intangible cost : pain
In this study we considered and compared only direct medical cost

of the two procedures.
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5. Cost-effectiveness Analysis

We used the quality of life / symptom improvement outcome cost
coefficient (Q-SOCC) as an indicator for cost-effectiveness analysis as
recommended by the international committee on economics for the 4™
international consultation on BPH®®).

Money spent per point of improvement

= Total direct cost
change in IPSS + change in QOL * 7 (weight factor)

45 DATA COLLECTION

Baseline data

Administrative variables : identification number, name, address

Zero state variables . age, weight, history of acute urinary retention,
estimate prostatic weight, IPSS score, maximum
urinary flow rate, hemoglobin, serum sodium,

serum-PSA; urine culture

Details of preoperative and postoperative investigations are shown in the tablel.
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Tablel preoperative and postoperative investigations

Postoperative

Preoperative 24 hours 4 weeks 12 weeks
CBC, U&E oy + - +
UA & C/S + - + +
IPSS score + s - +
Flow rate + - - +
TRUS + - - -
PSA + - - -

[ CBC : complete blood count
U&E : blood urea nitrogen, creatinine and electrolyte
UA & C/S : urinalysis and urine culture
IPSS score : International prostate symptom score
Flow rate : maximum urinary flow rate ; TRUS : transrectal ultrasonography

PSA :-serum prostate-specific antigen—; +=measured ; - = not measured ]

6.1 DATA ANALYSIS

Drop-outs and loss to follow-up

should be no more than 10%. The reasons for postoperative withdrawal by

treatment group should be identified.
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Type of analysis
An intention- to-treat analysis was used in evaluating the efficacy

variables.

Aspects of analysis
Efficacy / Effectiveness
Adverse effects

Economic analysis

Appropriate statistical tests
1. The baseline characteristics of men in each of the treatment arm should be

compared and presented as mean and standard deviation (S.D.)

Baseline Characteristics TURP TUIP

No. Randomized

No. Completing study

Age (y)

Estimated prostate weight(g)

Serum sodium (mEg/l)

Hemaoglobin (g/l) report Means , S.D.
IPSS

Maximum flow rate (ml/sec)
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2. The efficacy profiles at baseline and 12 weeks follow-up points and change
from baseline at end of the study (12 weeks) should be presented as Means

and 95% CI .

Pre-op. 12 weeks postoperatively Change

IPSS
TURP
TUIP

Max. Flow rate — Means (95% CI)

TURP

TUIP

¢ The difference between the change from baseline of the TURP group
and TUIP group was reported accompanied with the 95% confidence
intervals

¢ Independent student’s t-test was used to.compare the change at 12
weeks from baseline of the two groups.

e If the assumption of normal distribution was not met, the non-parametric

method, i.e. Mann-Whitney U test should be used instead.
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3. The safety outcomes and major complications should be reported for each
treatment group.
¢ Independent student’s t-test should be used in analysis of continuous
data (e.g. operation time, volume of irrigation fluid used, days with
catheter, post-op hospital stay and time to normal activity).
o If the assumption of normal distribution was not met, the non-parametric
method, i.e. Mann-Whitney U test should be used instead.
e Fisher’s exact test should be used in analysis of categorical data
(e.g. hemorrhage requiring transfusion, complication rate).

4. All P-values (two-tailed probability) < 0.05 were considered statistically

significance.

4.7 ETHICAL CONSIDERATIONS

1. TURP and TUIP are generally acceptable methods of treating BPH patients with
slight to moderate enlargement of prostate gland (estimate prostatic weight < 50 g)
2. The-investigators (all staff in urological unit) are very familiar with these two

procedures.
3. Informed consent from every patient.

4. The study should be sent for approval by the hospital ethical committee.
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4.8 LIMITATIONS

1. Number of BPH patients who need the operations
During the last three years (1996-1998), there were around 150 to 250
patients who received either TURP or TUIP in King Chulalongkorn Memorial
hospital per year. If the patients who have estimated prostatic weight <50 g
are three-quarters of these numbers combined with the follow-up time of 3

months, this study may not finish in one year.

2. ‘Blinding’ of the study
In clinical research about operative procedures , to make a so-call
“double-blind” study is very difficult if not impossible. We tried to reduce bias
by letting the doctors who took care the patients postoperatively and ,also, the
patients ‘blind’ to the type of operations. However we were not sure these

should be completely “blind’ or not.

4.9 BENEFITS OF THE STUDY

BPH is the common urological disease affecting old aged man ( more than
50 years). This study will provide evidences that whether TUIP , which is easier in
surgical technique and less operative time compare to TURP, can be safely and
effectively used in stead of TURP in BPH patients with estimated prostatic weight

not more than 50 gram.
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If TUIP is proved to be effective, it should be used as primary treatment in
most of the cases of BPH who need surgical operation because we expect that
more than three-quaters of BPH patients have the prostate weight of 50 gram or
less. This should save time for the surgeons and (probably) save cost for the

hospital and also the patients.



26

CHAPTER 5

RESULTS

5.1 CHARACTERISTICS OF THE STUDY POPULATION

A total of 67 BPH patients with estimated prostatic weight < 50 grams who
are admitted for surgery in urological unit, King Chulalongkorn Memorial Hospital.
During June 1999 and July 2002, and met the eligible criteria were recruited to the
study.

The patients were blindly random allocated into two groups, TUIP group and
TURP group, by stratified randomization with block size of four. The TUIP group
consisted of 33 BPH patients who underwent transurethral incision of the prostate
and the TURP group consisted of 34 BPH patients who underwent transurethral
resection of the prostate (TURP). All operations were performed by one urologist

(KP).



Table 2 Baseline characteristics of the study population

TURP TUIP
No. randomized 34 33
No. completing the study 29 30
Age (year)
Mean, S.D. 65.17, 8.09 67.73, 8.81
(Min-Max) (51-84) (50-87)
Body weight (kilogram)
Mean, S.D. 61.92,11.04 62.16, 10.59
(Min-Max) (40-83) (35-82)
Presented with urinary retention 13 10
No. of patients (%) (44.8%) (33.3%)
Preoperative UTI ¥ 4
No. of patients (%) (24.1%) (13.3%)
Estimated prostatic weight (gram)
Mean, S.D. 30.95, 10.63 30.02, 9.46
(Min-Max) (15.0-50.0) (12.4-49.9)
Hemeglobin (g/d1)
Mean, S.D. 13.48, 1.66 13.59, 1.53
(Min-Max) (8.9-16.3) (10.3-16.7)
Serum sodium (mEg/L)
Mean, S.D. 139.03, 2.40 139.43, 2.74
(Min-Max) (134-146) (135-146)
Serum creatinine (mg/dl)
Mean, S.D. 1.22,0.34 1.17,0.32
(Min-Max) (0.8-2.0) (0.8-2.0)




Table 2  (continued)

TURP TUIP

Serum PSA (normal: 0-4 mg/dl)

Mean, S.D. 2.78,1.99 3.21, 3.05

(Min-Max) (0.4-9.2) (0.3-15)
IPSS score

Mean, S.D. 24.03, 4.48 23.00, 4.80

(Min-Max) (15-35) (14-35)
Quality of life score

Mean, S.D. 9.14,0.74 4.77,0.97

(Min-Max) (4-6) (3-6)
Maximum flow rate (ml/sec)

Mean, S.D. 5.67, 5.09 5.32,4.62

(Min-Max) (0-14.5) (0-13.9)

Eight patients (11.9%) who were enrolled in this study cannot be completely
follow-up for the clinical outcomes, so the results from only 59 patients, 29 in TURP
group and 30 in TUIP group, were used for the study. The baseline characteristics of
the 8 patients not completing the study were listed in Table 3

As shown in table 2, the patients in both groups were comparable in baseline
characteristics such-as-age, body weight, estimated prostatic weight, blood
hemoglobin, serum sodium, serum creatinine, serum PSA level, IPSS score, quality of
life score and maximum urinary flow rate. Number of patients presented with acute
urinary retention and preoperative urinary tract infection was somewhat higher in
TURP group than TUIP group. (13 patients versus 10 patients and 7 patients versus 4

patients, respectively).
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Table 3 Baseline characteristics of the patients NOT completing the study by

treatment group

present as Mean, S.D.

TURP TUIP
(n=5) (n=3)
Age (year) 71.60, 10.41 69.33, 4.04
Body weight (kilogram) 60.50, 17.17 59.83,5.01
Present with urinary retention 3 1
No. of patients (%) (60.0%) (33.3%)
Preoperative UTI 2 0
No. of patients (%) (40.0%) (0%)
Estimated prostatic weight (gram) 31.30, 14.87 20.9,9.75
Hemoglobin (g/1) 12.78, 1.63 13.30, 2.52
Serum sodium (MEg/L) 142.60, 2.19 139.00, 4.58
Serum creatinine (mg/dl) 1.16, 0.23 1.10,0.17
Serum PSA (normal: 0-4 mg/dl) 3.68, 2.55 3.90, 3.06
IPSS Symptom score 20.40,5.94 23.67,1.53
Quality of life score 5.20, 0.45 4.67,0.58
Maximum flow rate (ml/sec) 3.68, 5.29 7.07,6.17
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5.2 CLINICAL OUTCOMES
5.2.1 The efficacy outcomes

The primary outcome of this study was the change of IPSS score from
baseline at 12 week postoperatively. The IPSS symptom score was improved 14.3
points
(195% confidence interval : 11.8-16.8 ) in TUIP group compared to improvement of
15.5 points (95% CI : 12.8-18.1 ) in TURP group.(Table 4) There was no statistical
significant difference between the change of symptom score in these two groups using
Mann-Whitney U test . (Table 5)

Table4 The change of IPSS score and maximum urinary flow rate

present as Mean and [ 95% CI]

Pre-op. 12 weeks Change
postoperatively
IPSS
TURP 24.0 8.5 15.5
[22.4-25.7] [6.4-10.7] [12.8-18.1]
TUIP 23.0 8.7 14.3
[21.3-24.7] [6.8-10.6] [11.8-16.8]
Max. Flow rate
TURP 5.7 18.9 13.2
[3.8-7.5] [16.5-21.3] [10.4-16.1]
TUIP 5.3 13.8 8.5

[3.7-7.0] [11.6-16.1] [6.6-10.5]
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Table 5 The change of IPSS score and maximum urinary flow rate : Statistical

significance

Present as Mean, [95% ClI]

TURP TUIP P value*
(n=29) (n=30)
Change of IPSS 15’5 14.3 p=0.391
[12.8-18.1] [11.8-16.8] [NS]
Change of maximum 13.2 8.5 p =0.022
Flow rate [10.4-16.1] [6.6-10.5] [Sig.]

* Mann-Whitney U test

The other efficacy outcome was the change of maximum urinary flow rate from

baseline at 12 weeks postoperatively. The improvement of maximum flow rate in

TUIP group was 8.5 mi/sec (95% CI : 6.6-10.5 ml/sec) compared to 13.2 ml/sec (95%

Cl :10.4-16.1 ml/sec) in TUR-P group. (Table 4)

TURP was shown to cause more improvement in urinary flow rate than TUIP

by statistical test (Table 5)



5.2.2 The safety outcomes

32

The safety outcomes included operation time, volume of irrigation fluid used,

hemorrhage requiring transfusion, days with catheter and post-operative hospital stay.

The results were shown in table 6.

Table 6 The safety outcomes

present as Mean and [ 95% ClI]

TURP TUIP P value*
(n=29) (n=30)
Operative time (min) 34.21 13.43 p <0.001
[28.85-39.56] [11.56-15.31]
Volume of irrigation fluid 12,848.90 3,767.50 p <0.001
used (ml) [9,910.32-15,787.48] [3,087.88-4,527.12]
Hemorrhage requiring 0 0
transfusion (No. of patients)
Days with catheter (days) 2.79 2.60 p = 0.806
[2.41-3.17] [2.31-2.89]
Post-op hospital stay (days) 4.03 4.07 p =0.757
[3.61-4.46] [3.63-4.51]

* Mann-Whitney U test



33

From table 6, the operative time and the volume of irrigation fluid used in the
TUIP group were averagely 13.43 minutes and 3,767.50 millilitres respectively. These
were obviously less than in the TURP group, which were 34.21 minutes and 12,848.9
millilitres, and were proven of statistical significant difference by Mann-Whitney U
test (p<0.001).

None of the cases in both groups required blood transfusion. The periods of
indwelling catheter postoperatively and postoperative hospital stay were similar in
both groups ( 2.97 days versus 2.60 days and 4.03 days versus 4.07 days respectively).

The statistical test showed no significant difference ( p > 0.05).

5.2.3 Complication rate

Postoperative complications of both procedures were detected at 3 periods
which were 1) intraoperative and immediate postoperative period (during that
admission) 2) at 4-week postoperative and 3) at 12-week postoperative. There was no
case of TURP Syndrome (symptoms caused by dilutional hyponatremia from
absorption of irrigation fluid) and no case of mortality in this study. The complications
could be divided into early and late complications. Early complications comprised of
urinary tract infection, clot retention and urinary retention requiring re-catheterization.
Late complications included urinary incontinence, retrograde ejaculation and
impotence.

The results were shown in table 7



Table 7 Complication rate

Present as No. of patients (%)
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TURP TUIP P value”
(n=29) (n=30)

Urinary tract infection 7 3 p=0.181
(24.1%) (10.0%)

Clot retention 1 6 p=0.103
(3.4%) (20.0%)

Urinary retention requiring 1, 4 p =0.353

re-catheterization (3.4%) (13.3%)

Urinary incontinence 2 1 p=0.612
(6.9%) (3.3%)

Retrograde ejaculation 9 0 p <0.001
(31.0%)

Impotence 2 0 p=0.237
(6.9%)

* Fisher’s exact test

For early complications, the patients in TUIP group seemed to have more

incidence of postoperative clot retention (20.0% versus 3.4%) and urinary retention

requiring re-catheterization (13.35% versus 3.4%) but had less UTI (10.0% versus

24.1%). For the latter finding, this may be partly explained by less preoperative UTI in

the TUIP group. However, these differences were not statistically significant.



By contrary, TURP group had more late complications than TUIP group
namely urinary incontinence, which all are urge incontinence (6.9% versus 3.3%),
retrograde ejaculation (31% versus 0%) and impotence (6.9% versus 0%). Only

retrograde ejaculation was shown to have statistically significant difference.

5.2.4 Cost
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In this study, we considered and compared only direct medical cost, in patient’s

perspective, of the two procedures. The direct medical cost included the cost of

hospitalization, laboratory test, operation charge (include anesthesia), material used

(irrigation fluid and drugs), treatment of complications and cost at OPD (see details in

Appendix I11). The results were shown in table 8 and table 9.

Table 8 The direct medical cost in patient’s perspective present as means(Baht)

TURP TUIP

Hospitalization 2,824.14 2,846.67
Laboratory tests 2,060.00 2,060.00
Operation charges 6,000.00 6,033.33
Materials 771.79 357.02
Treatment of complications

Early complications 17.24 123.33

Late complications 155.17 40.00
Cost at OPD 320.00 320.00
Total cost (Baht) 12,148.34 11,780.36
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Table 9 The direct medical cost in patient’s perspective: Statistical significance

TURP TUIP P value’
Total cost
Mean (Baht) 12,148.34 11,780.36 p=0.071
[95% CI] [11,798.23-12,498.45]  [11,446.19-12,114.52]

* Mann-Whitney U test

The direct medical cost of the TURP group was 12,148.34 Baht compared to
11,780.36 Baht in the TUIP group. There was no statistical significant difference
between both procedures (p > 0.05) (table 9). The cost of TUIP group seemed less in
the cost of materials used and treatment of late complications but more in the cost of
treatment of early complications. The cost for hospitalization, laboratory test,

operation charge and cost at OPD were quite the same.(table 8)

5.2.5 Cost-effectiveness analysis

There were many formulae to calculate the cost-effectiveness of prostate
treatment. We adopted the formula proposed by:the international.committee on
economics for the 4™ international consultation on BPH“® which was the organization
under WHO support. This indicator called “ The quality of life/ Symptom

improvement outcome costs coefficient (Q-SOCC)” and its formula was



Money spent per point of improvement

= Total direct cost
change in IPSS + change in QOL * 7 (weight factor)

The results were shown in table 10

Table 10 Cost-effectiveness analysis (Q-SOCC)

37

TURP TUIP P value
Mean (Baht) 352.63 397.49 p=0.035
95% ClI [247.65-457.62]  [340.12- 454.85]

* Mann-Whitney U test

The money spent per point of improvement was 397.49 Baht in TUIP group
compared to 352.63 Baht in TURP group. The cost-effectiveness in term of money

spent per point of improvement was significantly less in TURP group (p<0.05).
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CHAPTER 6

DISCUSSION AND CONCLUSION

6.1 DISCUSSION

Various treatment alternatives exist for bladder outlet obstruction secondary to
Benign Prostatic Hyperplasia (BPH). Among the transurethral operations, resection

and incision of the prostate, respectively, are performed quite commonly.

Since Orandi® first described transurethral incision of the prostate (TUIP) as a
treatment for obstructive prostatic enlargement, numerous reports have appeared in the
literature attesting to its efficacy”"*D(2:(9C0 “Howeyer, comparisons between TURP
and TUIP procedures in the past were hampered by study design, variability in patient
selection (principally prostate size and age), technique of transurethral resection and
lack of objective postoperative criteria for improvement. Some studies were not
randomized or did not include uroflowmetric analysis® Y199 and most studies

were uncertain about prostate size that should appropriate to TUIP.

This randomized prospective study compares the subjective and objective
improvements resulting from TUIP with that of TURP in the BPH patients with
estimated prostatic weight by transrectal ultrasonography (TRUS) of 50 Grams or less.

We also include the economic implications such as comparisons of cost and cost-
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effectiveness analysis between these two procedures using data from the randomized

controlled trial.

For efficacy, no technique can be declared a success unless the patient himself
is satisfied with the results. We consider the improvement in symptom score, which is
patient subjective evaluation and possibly the best way to summarized outcome of
BPH treatment, as the main outcome. Both TUIP and TURP procedures are effective
in relieving symptoms of bladder outlet obstruction as measured by regression in
severity of the symptom score. The IPSS score decrease from 23.0 points to 8.7 points
at 12 weeks postoperatively in TUIP group and from 24.0 points to 8.5 points in TURP
group. There is no significant difference in the change of symptom score from baseline
at 12 weeks postoperatively (p>0.05). Thus, we consider that both techniques appear

to be comparable effective in reducing both obstructive and irritative BPH symptoms.

Improvement in maximum urinary flow rate is seen in both groups. The peak
urinary flow rate increases from 5.3 ml/sec to 13.8 ml/sec in TUIP group and from
5.7 ml/sec to 18.9 mi/sec in TURP group at 12 weeks postoperatively. However, the
change of maximum flow rate from baseline at 12 'weeks postoperatively is higher in
TURP group than in TUIP group (13.2 ml/sec versus 8.5 ml/sec ; p < 0.05). This
finding probably does not present a clinical significant effect since both groups have
maximum flow rate above levels usually observed in urodynamically obstructed

patients.

For safety outcomes, TUIP is generally accepted by most urologists to be a

simple procedure to perform and to train. The results reported herein confirm this
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impression. TUIP is much faster than the average resection. The operation time in
TUIP group is 13.43 minutes compares to 34.21 minutes for TURP group (p<0.001). A
considerable saving in terms of irrigation fluid used is also achieved (mean volumes
3.77 Litres and 12.85 Litres for TUIP and TURP groups respectively). There is no
patients required blood transfusion in both incision and resection in this study. By
contrary, in many previous studies, the lack of hemorrhage after TUIP was a major
advantage over TURPM(-@81CGD - Anyhow, in our study, blood transfusion
requirement is determined by the anesthetists who judge by clinical observation intra-
and immediate postoperatively and is checked by examination of blood hemoglobin
and hematocrit at 24 hours postoperatively which showed no significant change from

preoperative period.

Our results show that there was no difference in days with catheter and the
average hospitalization in both groups. It has been reported earlier that TUIP could
reduce the period of catheter drainage and hospital stay when compared with
TURP.®%@2) Both of these factors may relate to our rule for (at least)two to three days
catheterization period postoperatively. Our catheterization period in TURP group is
similar to earlier report (average 2.79 days compared to 2.50 days in Riehmann’s
paper™) but in TUIP group, ours is somewhat longer ( 2.60 days compared to 1.40
days®® ). If we strict to the criteria that the catheter would be remove whenever the
urine appears to be clear, the catheterization period and also the postoperative

hospitalization in the TUIP group might be shorter than these.

For complication rate, both early and late complications except retrograde

ejaculation are comparable in both groups. TUIP seemed to have more incidence of
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early postoperative complications such as clot retention and urinary retention requiring
re-catheterization (not statistically significant, though). Some papers in the past
mentioned that TUIP had less early complications compared to TURP®(® puyt all of
those papers recruited only patients with small prostate size i.e. less than 30 grams.
Our study selects the patients with prostate of 50 grams or less and average prostatic
weight in the study is around 30 grams. The incision procedure is considered by some
as being difficult to perform and associated with increased complication in large

prostate gland?®9,

Concerning late complications, the urinary incontinence which occurred in
both groups (2cases in TURP group and 1 case in TUIP group) were all urge
incontinence which could be the effect of associated bladder instability. This condition
(bladder instability) is not uncommon in case of long standing urinary outflow tract
obstruction by BPH and could be treated successfully by anticholinergic drugs. Our
study shows that the incidence of retrograde ejaculation after TURP is significantly
higher than after TUIP (31% versus 0%). This confirms the experience of Orlandi®?,
Reihmann™, Soonawalla™® and Dorflinger*®®. The metaanalysis study done by the
Benign Prostatic Hyperplasia Guideline Panel ®* revealed that retrograde ejaculation
in TUIP group was 6%-55% (presented as 90% CI1) compare to 25%-99% in TURP
group- They also reported that impotence post TUIP was 4.0%-24.4% compared to
3.4%-32.4% in TURP group which is not statistically significant. Since retrograde

ejaculation after TURP is higher, the incision procedure might preferentially be

performed in younger patients whom sexual performance is of concern.



For cost and cost-effectiveness analysis, the direct medical cost in patient’s
perspective of both groups are comparable. The cost of hospitalization is similar
because it is calculated from length of hospital stay which is comparable in both
groups. The operation charge and cost at OPD are quite the same. The cost of TUIP
seemed less in the cost of materials, especially irrigation fluid, used but more in the
cost of treatment of early complications. However, when we calculated the money
spent per point of improvement by the formula of “The quality of life / symptom
improvement outcome costs coefficient (Q-SOCC)”, the result of cost-effectiveness

analysis still in favor of TURP.

42
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6.2 CONCLUSION

TURP has been, and still is, the gold standard treatment for men with
bladder outlet obstruction from BPH, in whom an indication for surgical
intervention exists. However, if the patient has a prostate with an estimated size
less than 50 Grams and prefers a procedure that (1) has similar efficacy as
TURP, (2) gives him a better chance of retaining ejaculatory function, then
TUIP should be considered. Furthermore, TUIP has the advantage of shorter

operation time and less irrigation fluid used compared with TURP.

At present, new minimal invasive techniques have been introduced
(laser prostatectomy, thermotherapy, TUNA). In the future, the randomized

controlled trials comparing these procedures with TUIP would be of interest.
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Appen dix I : International Prostate Symptom Score (IPSS)
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1. Over the past month or so, how often
0] 1 2 3 4 S

have you had a sensation of not
emptying your bladder compietely after
you finished urinafing?

2. Over the past month or so, how often
have you had to urinate again less than
two hours after you finished urnating?

3. Over the past month or sg, how often
have you found you stopped and started | O 1 2 3 4 5
again several times when you urinaled?

4. Over the past month or so, fiow often
have you found it difficult ta postpone 0 1 2 3 4 5
urination?

5. Over the past month-6r-s9, how often
have you had a weak urinary stream? 0 1 2 3 4 5

6. Over the past month or so, how often
have you had to push or strain tobegin | O 1 2 3 4 5
urination?

7. Over the past month or 50, how many
times did you most typically get up 10 0 1 2 3 4 25
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night until the time you got up in the
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1. f you were to spend the rest

of your life with your condition 0 1 2 3 4 5 6

just the way it is now, how

would you feel about it?
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Code for fdlain blanks © 9 = mussing, unknown or not performed
0D No........ s Name

Address (Mpmroleudume) .

110 No
2 Hosp. No L
3. Age Years
4. Weight RGN e Kgs.
5. Presented with acute urinary relention
(J1.No  [J2. ves

6. Estimalted prostatic weight .. mi{g)
7. Hemogfobin L g/dt
8. Hematocrit %
9. Serum creatinine L, mg/dl
10.8erum sodium L. mEg/L
11.Serum PSA ng/dl
12. Urine culture (J1.No growth

e R oo o (type of bacteria)
13.IPSS score e E——.
14.Q0L score L e
15.Max. flowrate Ll ml/sec
16.Voided volume m|

APPENDIX

Datia Collection Form

voveooHospital No....

6. LU
7. S0
8. U]

9. U1
10. (00
11, JUO0.0
12. [

13. U]
14.[]

15. (0.0
16: 00
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Qutcomes

During admission

17 Operaton time ..min
18. Volume of imigaticn fluid use . ml
18, Hemorrhage requiring ransfusion 11 N0 12 ves
20 Hemoglobin (24hr.post-cp) g/dl
21. Hematocrit (24hrpost-op) %
22, Serum sodium  {24hr.post-op) mEq/L
23 Serum creatinine (24hr.post-op) . e mglal

24 Complications

Al 4 weeks post-operative
25 Urine culture

26. Cormnplications

At 12 weeks post-operative
27. Hemoglobin

28. Hemalocrnit

29. Serum sodium

30. Serum creatinine

31. Unne cullure

32.IPSS score

33. QOL score

34. Max. fiow rate

35. Voided volume
36. Complicatlions

[]1.No [12 Clot retention

[ 13, Urinary retention

(] 4. Urinary inconlinence

(5. Others (specify) ..................

(0 1. No growth

77 | (type of bacteria)
] 1. No [ 2. Clot retention

[7 3. Dysuria [J 4.Urinary retention
L] 5. urinary incontinence

[J 6. Retrograde ejaculation

[]7. impotence

[J 8. Others (specify).........c.........

[ 1. No growth
L2, . (type of bacteria)

U1 No U 2. Urinary retention

] 3. Urinary incontinence

L] 4. Retrograde ejaculation

[15. Impotence

Ll 6. Others (specify)..................

52

17 {1}

18. LCICN L)
19 (]

20. O] L)

21. 0]

22.1

23. Ul
24 [

JILll!
)

25. L]

26.

27. L1
28. L]

29. LI
30. 000
31. 000

32. U0
33.
34. 0.0
35. 00
36. L]
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APPENDIX il
Cost Analysis
iDNo ... ... . Name. . . ... Hospital No. .. ........ ...
. - — -

o Mems 4 Costperunit ] Noofunitused | Costperitem | _Total

1. Hospitalization 700/day  §

2. Laboratory Tests ?
2.1 CBC 50 3 150 -!
2.2 Serum BUN, Cr. Llectrolyle 120 3 360
2.4 Serum PSA 200 1 200 [
2.5 UA and Urine culiure 150 3 450
2.7 Uroflowmetry 200 b 400
28TRUS B 500 1 500 2,060

3. Operation charges [
3.1 0ORfee 4,000 4,000 |
3.2 Spinal block or GA 20000r3,000 | | ,l

HMateria!s |
4.1 frrigation fluid (sterile water ) 46/1,000ml ) b }
4.2 Drugs

Ceftriaxone (IV) 136/g 1 136
Pethidine (50 mg) DN NS ... |
Norfloxacine (400mg) 2.50 10 25 ST
5. Trealment of complications 1
5.1 Clot retention o C—— .. ] \
5.2 Unanary retention 100 0 b |
5.3 Unnary tract infection 300y Lmme |
5.4 Urinary incontinence 1,000 © 0 L ..
5.5 Retrograde ejaculation 100 i
5.6 Impotence P08 Q 100 Y™NQN D
.

6. Cost at OPD
6.1 Transportation 150 2 1 |
6.2 OPD fee 20 1 20 320 1

TOTAL COST ;

— TR
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