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Abstract

Background: The correlation between modified bladder outlet obstruction index (MBOOI) and surgical efficacy still
remains unknown. The purpose of the study was to investigate the clinical value of the MBOOI and its use in predict-
ing surgical efficacy in men receiving transurethral resection of the prostate (TURP).

Methods: A total of 403 patients with benign prostate hyperplasia (BPH) were included in this study. The Inter-
national Prostate Symptom Score (IPSS), quality of life (QolL) index, transrectal ultrasonography, and pressure flow
study were conducted for all patients. The bladder outlet obstruction index (BOOI) (P ¢ Qmax=2Q a0 @and MBOOI
(Pyes—2Q,4,) Were calculated. All patients underwent TURP, and surgical efficacy was accessed by the improvements in
IPSS, QoL, and Q,,,., 6 months after surgery. The association between surgical efficacy and baseline factors was statisti-
cally analyzed.

max

Results: A comparison of effective and ineffective groups based on the overall efficacy showed that significant differ-
ences were observed in PSA, P, PgetQmax Pabgs BOOIL, MBOOI, TZV, TZI, IPSS-t, IPSS-v, IPSS-s, Q... and PVR at baseline
(p <0.05). Binary logistic regression analysis suggested that MBOOI was the only baseline parameter correlated with
the improvements in IPSS, Qol, Q... and the overall efficacy. Additionally, the ROC analysis further verified that
MBOOI was more optimal than BOOI, TZV and TZI in predicting the surgical efficacy.

Conclusion: Although both MBOOI and BOOI can predict the clinical symptoms and surgical efficacy of BPH patients
to a certain extent, however, compared to BOOI, MBOOI may be a more useful factor that can be used to predict the
surgical efficacy of TURP.

Trial registration retrospectively registered.

Keywords: Benign prostatic hyperplasia, Transurethral resection of prostate, Modified bladder outlet obstruction
index, Surgical efficacy

Background

Benign prostatic hyperplasia (BPH), whose prevalence
progressively increases with age, is one of the most
common diseases in middle-aged and elderly men
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cause of low urinary tract symptom (LUTS), which has
a severe impact on the physical and mental health and
quality of life (QoL) of elderly men.

Pressure-flow studies (PFSs) have been recom-
mended as the gold standard for diagnosing bladder
outlet obstruction (BOO) by the International Conti-
nence Society, among which the BOO index (BOOI)
has become best-known and most widely-adopted
urodynamic parameter [2, 3]. It is routinely used to
evaluate the condition of BPH patients and gauge the
efficacy of corrective surgery. Nevertheless, in our
previous study, it was observed there was no signifi-
cant correlation between BOOI and symptoms and the
maximum urine flow rate (Q,,,,) in BPH patients [4].
In fact, as the resistance to urination increases with the
progression of BOO, many patients undergo abdomi-
nal straining to urinate during a PES. The process of
urination involves both detrusor pressure and abdomi-
nal pressure, and it is obviously insufficient to only
consider the detrusor pressure. Therefore, research
has been carried out to assess the correlation between
abdominal pressure and BOO, and it has been previ-
ously determined that a modified BOOI (MBOOI) that
takes into account abdominal pressure can better pre-
dict the BOO than the BOOI [5].

The treatments of LUTS secondary to BPH include
drug treatment and surgical treatment, among which
transurethral resection of prostate (TURP) is still
regarded by the current guidelines as the gold stand-
ard for surgical treatment [6]. Although TURP is rec-
ognized as a safe and effective treatment, significant
efficacy is not achieved for all patients. Surgical fail-
ure is more likely to occur in patients with detrusor
dysfunction and lower baseline BOOI [7]. It has also
been found that the degree of preoperative BOO is
positively associated with improvement in LUTS and
QoL after TURP [8]. Therefore, a preoperative PFS is
recommended for optimal selection of patients who
are more suitable for surgery by measuring BOOI and
assessing detrusor function.

As mentioned above, BOOI (P Q. .x—2Qax) does
not consider the role of abdominal straining in urina-
tion, or a predicted BOO may be worse than a MBOOI.
Additionally, the correlation between MBOOI and
surgical efficacy still remains unknown. Hence, we
hypothesized that MBOOI predicts the surgical out-
come more optimally than BOOI, and thus, the pur-
pose of this study was to assess the value of MBOOI in
predicting the surgical efficacy of TURP by comparing
it with BOOI and other parameters.
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Methods

Patient cohort

This was a retrospective study that received approval
by the Hospital Ethics Committee of GuiZhou Provin-
cial People’s Hospital, and written informed consent
was obtained (No. 2018054). From November 2015 to
March 2020, a total of 403 patients with LUTS/BPH were
enrolled in the study. In addition to routine examina-
tion, such as digital rectal examination, serum prostate-
specific antigen (PSA), and kidney-bladder ultrasound,
the International Prostate Symptom Score (IPSS), tran-
srectal ultrasonography (TRUS), and PFS were routinely
performed before surgery, otherwise, the patients were
not included in the study. The non-inclusion criteria
included: (1) bladder calculi, bladder tumor, neurogenic
bladder dysfunction, urethral stricture, and other dis-
eases that may affect the function of urination; (2) pre-
vious surgery of the prostate and/or bladder and/or
urethra; (3) prostate cancer that was confirmed by post-
operative pathology. The patients with suspected pros-
tate cancer underwent an ultrasound-guided transrectal
prostate biopsy for confirmation or exclusion of cancer.
The indications for the operation are as follows: recurrent
or refractory urinary retention, overflow incontinence,
recurrent urinary tract infections, bladder stones or
diverticula, treatment-resistant macroscopic haematuria
due to BPH/BPE, or dilatation of the upper urinary tract
due to BPO(with or without renal insufficiency), insuffi-
cient relief of LUTS after conservative or medical treat-
ments [6]. All patients were followed up and reassessed
with IPSS, QoL, and free flowmetry 6 months later.

Assessment of prostatic anatomical parameters

TRUS (Philips EPIQ 5) was used to estimate the total
prostate volume (TPV) and transitional zone volume
(TZV) by the prostate ellipsoid formula (height x widt
h x length x 11/6). The transitional zone index (TZI) was
calculated by TPV and TZV (TZI=TZV/TPV) [9].

Assessment of urinary symptoms and urodynamic
measurements

Subjective symptoms were assessed by the IPSS and
QoL questionnaires, including IPSS total score (IPSS-
t), IPSS voiding score (IPSS-v), IPSS storage score
(IPSS-s), post-micturitional IPSS score (IPSS-p), and
QoL score. A PFS was performed by multichannel uro-
dynamic evaluation (UDS-94-BT, Delphis, Laborie,
Canada) to assess objective symptoms. An 8-F dou-
ble-lumen catheter was transurethrally inserted, and a
10-F single-lumen catheter was transrectally inserted
with the patient in a sitting position. The bladder was
perfused with physiological saline solution (20-50 ml/
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min) until the patient felt a strong desire to urinate
(maximum bladder volume), bladder perfusion was
then stopped, and the patient was ordered to urinate
into the collector. Maximum bladder volume, intra-
vesical pressure (P,.), abdominal pressure (P, ),
Q.0 and post void residual (PVR) urine volume were
simultaneously measured. Detrusor pressure at maxi-
mum urine flow rate (Pye Q. is equal to P minus

P4 and the BOOI (P4.Q,,.x—2Qmax) and MBOOI
(Pyes—2Q, ) Were calculated by P ., Py4Quae and
Qe [10].

max

Assessment of surgical efficacy of TURP

Surgical efficacy was determined according to the
improvement of IPSS, QoL score, and Q,,,, after sur-
gery. The degree of improvement was judged as poor
(level 1), fair (level 2), good (level 3), and excellent (level
4). IPSS improvement >75% was considered excellent,
50-75% good, 25-50% fair, and <25% none. A QoL
improvement of 4-6 score was classified excellent, 3
score good, 1-2 score fair, and 0 score poor. A Q..
improvement>10.0 ml/s was considered excellent,
5.0-10.0 ml/s good, 2.5-5.0 ml/s fair, and<2.5 ml/s
poor. The median of the three aspects (IPSS, QoL score,
and Q,,.,,) was defined as the overall efficacy level, in
which levels 3 and 4 were defined as effective, and lev-
els 1 and 2 as ineffective (Table 1) [11].

Statistical analysis

All statistical values were reported as the mean + stand-
ard deviation. Kolmogorov-Smirnov test was used
to determine whether the continuous variables were
in line with normal distribution. If the variables were
normally distributed, Student’s t-test was applied to
compare difference in preoperative factors between
two groups according to the overall efficacy. The non-
normal distribution variables were conducted with
Mann—-Whitney U test. Simple linear regression analy-
sis was applied to determine the significant predicting
factors for therapeutic effects, and then, stepwise for-
ward binary logistic regression analysis was carried out
to determine the factors associated with surgical out-
comes of TURP. The receiver operating characteristic
(ROC) curves were produced, and the area under the
curve (AUC) was subsequently calculated to describe
the predictive value of MBOOI in surgical outcomes.
All Statistical analysis were processed using IBM SPSS
25.0 for Windows statistical software (Statistical Pack-
age for Social Sciences, IBM Corporation, Armonk, NY,
USA). All statistical tests were two-sided, p <0.05 was
considered to be statistically significant.
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Table 1 Surgical efficacy based on the improvements in
symptoms, QoL and function

Efficacy grade Criteria No. patients (%)
Symptom: Post/pre ratio of IPSS-t

Excellent <0.25 61(39.95)
Good <0.50 46 (36.23)
Fair <0.75 69 (17.12)
Poor >0.75 27 (6.70)
Qol: Pre-post of QoL index

Excellent 6,54 139 (34.49)
Good 3 125(31.02)
Fair 2,1 105 (26.05)
Poor 0 34 (8.44)
Function: Post—pre of Q,,,,,

Excellent >10mlL/s 6(28.78)
Good >5mL/s 72 (42.68)
Fair >25mlL/s 77 (19.11)
Poor <2.5mlL/s 38 (9.43)

The overall efficacy: median of efficacy grades of symptom, function and
QoL

Excellent 6 (33.75)
Good 161 (39.95)
Fair 84 (20.84)
Poor 2 (5.46)

IPSS-t =international prostate symptom total score, QoL = quality of life,
Qax=Maximum urine flow rate

Results

Comparison of baseline characteristics

between the effective and ineffective groups based

on the overall efficacy

A total of 403 patients between 53—90 years of age diag-
nosed with BPH were included in the present study. The
general characteristics of the study population are shown
in Table 2. The surgical efficacy rates according to the
improvements in IPSS, QoL, and Q,,,, after surgery were
76.18%, 65.51%, and 71.46% respectively, and the overall
efficacy rate of TURP was 73.70%. Kolmogorov—Smirnov
test results showed that Q,,,, followed normal distribu-
tion, therefore, Student’s ¢-test was applied to compare
difference in Q,,,, between two groups according to the
overall efficacy. Mann—Whitney U test was applied to
compare difference in other preoperative factors between
two groups due to these variables in accordance with
normal distribution. A comparison of the overall effi-
cacy in the effective and ineffective groups revealed sig-
nificant differences in PSA (p=0.021), P, (»<0.001),
PyetQmax (£<0.001), P,y (p<0.001), BOOI (p<0.001),
MBOOI (p<0.001), TZV (p=0.022), TZI (p=0.025),
IPSS-t (p<0.001), IPSS-v (»p=0.014), IPSS-s (p<0.001),
Qpnax (p=0.010), and PVR (p=0.006) at baseline, but sig-
nificant differences were not observed in age (»=0.105),
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Table 2 Baseline clinical characteristics and comparison of preoperative characteristics between the two groups classified by the

overall surgical efficacy

Variables Baseline (n=403) Effective (n=297) Ineffective (n=106) p Value
Age (year) 70.94%7.50 7130744 69.9417.62 0.105
PSA (umol/L) 4.86+4.98 5214530 3884383 0.021
Ultrasonography

TPV (mL) 528442763 54.19428.06 49.05£26.12 0.074
T2V (mL) 249041945 26.09419.92 21594+17.73 0.022
TZI 043+£0.14 044+£0.15 04040.12 0.025
Urodynamics

Ples (€mH,0) 102.72£40.04 110.38£40.58 81.23+£2938 <0.001
P getQmax(cmH,0) 849243523 90.57 +36.07 69.10127.22 <0.001
P.bg (€mH,0) 17.79£16.40 19.81+£17.98 12.13£8.65 <0.001
Qpax(mL/s) 8.10+£337 7844331 8824343 0.010
BOOI 68.73 +35.66 74.89+36.41 5147 £26.90 <0.001
MBOOI 86.52440.59 94.71+£41.04 63.594+28.96 <0.001
PVR (mL) 74.36+78.10 79.54+78.75 59.85+74.73 0.006
International prostate symptom score (IPSS)

IPSS-t 22514522 2310517 20.84+5.03 <0.001
IPSS-v 8.72+345 8.99+3.46 7984334 0.014
IPSS-s 10.25£271 10.61£2.65 9.24%261 <0.001
IPSS-p 351+1.54 3484154 3594154 0.520
IPSS QoL 4.73+1.03 4.774+0.99 462+1.14 0.357
PSA = prostate-specific antigen, TPV = total prostate volume, TZV =transitional zone volume, TZI =transitional zone index, P, = intra-vesical pressure,

PyetQmax = detrusor pressure at maximum urine flow rate, P,y =abdominal pressure, Q,,,,, = maximum urine flow rate, BOOI =bladder outlet obstruction index,
MBOOI = modified BOOI, PVR = post void residual urine volume, IPSS-t=IPSS total score, IPSS-v=IPSS voiding score, IPSS-s = PSS storage score, IPSS-p = post-

micturitional IPSS score, QoL = quality of life

TPV (p=0.074), IPPS-p (p=0.520), or QoL (p=0.357)
(Table 2).

Association of surgical efficacy with preoperative variables
As presented in Table 3, simple linear regression analy-
sis was used to analyze the correlations between pre-
operative factors and the surgical efficacy in IPSS, QoL,
and Q,,.,. All preoperative variables that were signifi-
cantly correlated with surgical efficacy in IPSS, QoL,
and Q,,., using simple linear regression analysis were
analyzed by stepwise forward binary logistic regres-
sion. From the results, MBOOI (p<0.001) and IPSS-t
(p<0.001) were correlated with improvement of IPSS-t
(p<0.05). MBOOI (p<0.001), P4 (p=0.035) and QoL
(p<0.001) with improvement of QoL. Meanwhile,
MBOOI (p<0.001) and Q,,,, (#<0.001) with improve-
ment of Q,.,. In addition, improved MBOOI (p<0.001)
and IPSS-t (»p=0.009) were correlated with the overall
efficacy of TURP. Particularly, MBOOI was the only pre-
operative factor correlated with the surgical efficacy in
IPSS, QoL, Q,,,,» and the overall both (Table 3).
Furthermore, as shown in Fig. 1, the ROC curve
was plotted, and the AUC was calculated. ROC analy-
sis further demonstrated that MBOOI (AUC=0.744,

95% CI 0.691-0.798) was more optimal than BOOI
(AUC=0.701, 95% CI 0.645-0.757), TZV (AUC=0.575,
95% CI 0.513-0.636), and TZI (AUC=0.573, 95% CI
0.513-0.634) in predicting the overall surgical efficacy

Table 3 Relationship between the baseline factors and surgical
efficacy in IPSS-t, Q.. QoL and the overall surgical efficacy in
binary logistic regression

Variables OR (95% ClI) p Value
Surgical efficacy in IPSS-t

MBOOI 1.021 (1.012-1.029) <0.001
IPSS-t 1.101 (1.049-1.156) <0.001
Surgical efficacy in Qol index

P4 (€MH,0) 1022 (1.001-1.043) 0035
MBOOI 1.021 (1.013-1.030) <0.001
QoL 1.962 (1.541-2.498) <0.001
Surgical efficacy in Q,,

MBOOI 1.026 (1.018-1.035) <0.001
Qmax (mL/s) 0.793 (0.733-0.857) <0.001
The overall surgical efficacy

MBOOQI 1.027 (1.018-1.036) <0.001
IPSS-t 1.064 (1.016-1.115) 0.009
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Fig. 1 ROC curve analysis comparing MBOOI, BOOI, TZV and TZI in predict surgical efficacy. TURP efficacy in IPSS-t (A). TURP efficacy in QoL (B).
TURP efficacy in Q,,, (C). The overall surgical efficacy (D)

of TURP. With a larger AUC, there was a higher correla-
tion of MBOOI (AUC =0.708, 95% CI 0.652-0.765) with
the improvement in IPSS-t than BOOI (AUC=0.664,
95% CI 0.606—0.721), TZV (AUC=0.556, 95% CI 0.491—
0622), and TZI (AUC=0.543, 95% CI 0.484-0.618).
Similarly, compared with BOOI (AUC=0.661, 95% CI
0.608-0.715), TZV (AUC=0.558, 95% CI 0.501-0.616),
and TZI (AUC=0.582, 95% CI 0.252-0.639), MBOOI
(AUC=0.710, 95% CI 0.659-0.761) had a larger AUC in
improvement in QoL. With regard to the surgical effi-
cacy in Q,,,,, the AUC was 0.742 (95% CI 0.691-0.794)
for MBOOI, 0.728 (95% CI 0.676—0.779) for BOOI, 0.559
(95% CI 0.499-0.619) for TZV, and 0.570 (95% CI 0.510—
0.630) for TZI (Fig. 1).

Discussion

BOO is one of the main causes of LUTS. IPSS is currently
recognized as the most effective method to evaluate the
severity of subjective symptoms in BPH patients, and
PES is an objective examination to quantify the condi-
tion as well as pre-surgical and post-surgical efficacy. The
degree of BOO is classified into three grades by BOOL:

unobstructed (BOOI <20), equivocal (20<BOOI <40),
and obstructed (BOOI>40) [12]. However, Han et al.
noted that BOOI is often inconsistent with endoscopi-
cally proven obstruction due to exclusion of the role of
abdominal pressure in urination, and thus, they proposed
the concept of modified BOOI and proved that modified
BOOI can better predict BOO in patients with LUTS/
BPH [5]. This finding is consistent with the results of
our study, where MBOOI, when compared with BOOI,
exhibited a higher correlation not only with IPSS, QoL,
and Q,,,, but also with PSA, TPV, and TZL

TURP is the standard surgical method for the treat-
ment of BPH in prostate volume<80 ml. With the
improvement of surgical proficiency and technology,
TURP is also commonly used in patients with larger
prostate, and it is equally safe and effective in large size
prostate (>80 ml) as compare in small size (<80 ml)
[6, 13, 14]. TURP is not only the mainstream surgical
method at present, but also often the preferred surgical
method for BPH. Therefore, in this study, we did not limit
the volume of prostate in the included patients. The mean
prostate volume (52.844+27.63) in this study was small,
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but this is consistent with the results of related studies,
the mean PV in each 10- year age group was lower that
reported in studies in Asian populations than that in
studies on Caucasians and African Americans [15-17].
However, further studies are needed to clarify whether
the same results can be obtained from a separate study of
large prostate patients, especially prostate volume larger
than 80 ml. This study mainly focuses on the prediction
of TURP efficacy by MBOOI. Nonetheless, 5-35% of
patients postoperatively report persistent symptoms after
TURP [18]. Therefore, in clinical practice, it is highly nec-
essary to predict whether invasive surgery will be ben-
eficial for patients. Traditionally, to select appropriate
patients for surgery, BOOI with a PFS is recommended.
In a study by Seki et al., multiple logistic regression analy-
sis indicated that a higher baseline level of BOOI was
associated with greater improvements in IPSS and QoL.
Huang et al. conducted a study to establish an efficacy
prediction model for transurethral prostatectomy, and
found that there was a positive correlation between sur-
gical efficacy with a higher degree of BOO and secondary
detrusor cell hypertrophy [19]. Similarly, previous stud-
ies have shown that patients with definite BOO derive
greater benefit from TURP surgery than those with
equivocal and unobstruction [20, 21]. Previous studies
indicated that BOOI is an extremely important method
for predicting the surgical outcome of TURP.

The limitations of BOOI are emerging. Han et al. fol-
lowed up 71 patients from 12 to 55 months, and found
that 64% of patients were satisfied with the surgical
results in the unobstructed and weak bladder contractil-
ity group [22]. Although the surgical effect in the BOO-
positive group was significantly better than that of those
in the BOO-negative group, Kim indicated that being
BOO-positive might not be the absolute surgical indica-
tion for TURP [23]. Han et al. found that abdominal pres-
sure was correlated with the degree of BOO as defined by
cystourethroscopy [5]. In our study, abdominal pressure
was a predictive factor for improvement of QoL. Sekido
stated that abdominal pressure serves as a compensatory
mechanism to promote urination with impaired detrusor
and bladder contractions, and an increase in abdominal
pressure would reduce the detrusor pressure required to
achieve the same flow rate [24]. Consequently, Py, Q .
which is obtained by subtracting the P, 4 from P, for
analysis of pressure flow, may lead to a vague interpreta-
tion of the P-Q diagrams and an incorrect assessment of
outflow impedance [25]. However, the specific mecha-
nism governing abdominal straining in urination remains
unknown.

Therefore, in order to better evaluate patients’ condi-
tions and predict surgical efficacy, it is vital to deter-
mine more valuable parameters that take into account

Page 6 of 8

abdominal pressure. Here, we compared the results of a
simple modified method with the traditional BOOI, and
the present findings confirm that MBOOI appears to be
better at predicting surgical outcomes than BOOL. In one
respect, MBOOI, providing clearly better results than
BOOI, was significantly related to the changes in IPSS
(including IPSS-v, IPSS-s, IPSS-p, IPSS-t), QoL, Qv
and PVR after TURP. However, superior results were
observed for the association between MBOOI and surgi-
cal outcomes, which were accessed by the improvement
in IPSS, QoL, and Q,,,, using binary logistic regression
analysis. The result was further verified by ROC analysis
with a larger AUC in MBOOI. Additionally, to a certain
extent, although some preoperative factors are related
to surgical outcomes, such as P, PyQpmaw Papgy BOOL
IPSS-t, QoL, and Q,,,., they are significantly less effec-
tive than MBOOL. Particularly, contrary to the findings
of the previous study, an additional finding is that a sig-
nificant correlation between TZI and surgical efficacy
was not observed [26]. In addition, related studies have
shown that the surgical effect of TURP is similar to that
of green-light laser photo-selective vaporization of the
prostate (PVP) and holmium laser enucleation of the
prostate (HoLEP), and the PVP and HoLEP were not
significantly better than the former [27-29]. Of course,
A larger resected prostate tissue weight that is pre-
sent after enucleation techniques, however, similar effi-
cacy has been reported for enucleation techniques and
TURP in the treatment of BPH. One RCT comparing
holmium laser enucleation of the prostate (HoLEP) with
TURP in BPH patients who completed the 7-yr follow-
up found that the functional long-term results of HoLEP
were comparable with TURP [28]. Therefore, we boldly
assume that MBOOI can be applied to predict the surgi-
cal efficacy of enucleation techniques, but there is no rel-
evant research at present, and more studies are needed to
further clarify.

To the best of our knowledge, this is the first study to
investigate the correlation between MBOOI and efficacy
of TURP, and the results confirmed that MBOOI may be
a potential candidate that can be used to predict surgi-
cal outcomes. The pathophysiology of male LUTS/BPH
is highly complex and multifactorial, and the disease and
efficacy are unlikely to be determined by a single factor
[30]. For more optimal diagnosis and treatment of BPH,
our task is to continuously explore the pathophysiological
mechanism and determine more valuable indicators. This
study provides new directions and ideas for this purpose.

There are several limitations to this study. First of all,
one limitation of our implementation is that this is a ret-
rospective study, and compared with non-invasive exami-
nation such as ultrasound, PFS as invasive examination
may bring the risk of trauma to the patient. However, as
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the gold standard for diagnosing BOO, its status in urol-
ogy is irreplaceable. We routinely completed this exami-
nation before TURP surgery, and the surgical efficacy
was confirmed by reexamination 3 months after surgery.
This study was retrospective and did not cause addi-
tional trauma to patients. In addition, some parameters
that may influence the surgical outcome reported in the
previous studies were not evaluated, such as intravesical
prostatic protrusion, prostatic urethral angulation and
ultrasonic estimation of bladder weight, detrusor wall
thickness, and resistive index, et al. [31-34]. Further
studies should carry out to compare the value of those
parameters and MBOOI in predicting surgical efficacy.
Thirdly, although Park et al. did not find a correlation
between the resected prostate tissue ratio and surgical
efficacy, there was no insufficient evidence to support
this [35]. For example, Milonas et al. found that the vol-
ume of resected tissue was an important factor influenc-
ing the degree of symptom improvement [36]. Although
the relationship between resected prostate tissue weight
and surgical efficacy was not considered in our study,
we tried to achieve completeness of resection intraop-
eratively. Additionally, resected prostate tissue weight is
closely related to TZV, and our study shows that TZV
has little effect in predicting surgical efficacy. Therefore,
it is unlikely to radically change our study results. Finally,
additional studies with larger samples are needed to fur-
ther elucidate the relationship and mechanism between
MBOOI and abdominal pressure with BPH and the sur-
gical effect.

Conclusions

Although both MBOOI and BOOI can predict the uri-
nary symptoms in men with LUTS/BPH to a certain
extent, however, there was a stronger correlation between
MBOOI and LUTS. In addition, both AUC of MBOOI
and BOOI for surgical efficacy was between 0.70 and
0.8, but MBOOI was slightly higher than that of BOOL
Meanwhile, our study indicates that MBOOI is signifi-
cantly associated with improvements in IPSS, QoL, and
Qmax after TURP. In general, these findings suggest that
MBOOI may have greater potential than BOOI for evalu-
ating disease and predicting surgical efficacy in patients
with LUTS/BPH. Further research could quite beneficial
to explain the role of MBOOI in the progression of dis-
ease and surgical prognosis in men with LUTS/BPH.
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