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Y i 6 0 N X9 Postoperative hemorrhage represents a significant
complication following open prostatectomy. This study aimed to compare the

clinical outcomes of conventional open prostatectomy with a modified technique
incorporating additional sutures for bladder neck reconstruction.

This retrospective cross-sectional study analyzed the medical
records of patients diagnosed with benign prostatic hyperplasia (BPH) who underwent
open prostatectomy at Imam Khomeini Hospital, Urmia, Iran. Patients were
categorized into two groups based on the surgical approach: conventional open
prostatectomy and the modified technique. Demographic data, preoperative and
postoperative hemoglobin levels, blood transfusion requirements, length of hospital
stay, and preoperative prostate-specific antigen (PSA) levels were compared between
the groups. Additionally, mean prostate volume, packed cell volume, and the presence
of underlying comorbidities were assessed.

m A total of 208 patients underwent open prostatectomy: 108 received the
modified technique, and 100 underwent the conventional approach. The mean age of
the study population was 69.7 £+ 4.10 years. No significant intergroup differences were
observed in baseline characteristics, including age (p=0.131), body mass index
(p=0.076), prostate volume (p=0.643), and prostate-specific antigen (PSA) level
(p=0.812). Patients in the modified prostatectomy group exhibited a significantly
shorter length of hospital stay (5.4 + 0.9 days) compared to the conventional group
(p<0.001). The requirement for packed red blood cell transfusions was significantly
lower in the modified prostatectomy group (10.2%) compared to the conventional
group (29%) (p=0.002).

The findings suggest that modified open prostatectomy with
additional sutures for bladder neck reconstruction may offer several advantages over
the conventional technique.

LALLM Prostatic Hyperplasia, Prostatectomy, Blood Loss, Sutures,
Hemostasis, Surgical
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1. Introduction

Benign Prostatic Hyperplasia is a non-malignant
enlargement of the prostate gland, commonly encountered
in aging men (1). The prevalence of BPH increases
significantly with advancing age, with autopsy studies
revealing its presence in 50-60% of men aged 60 years
and 80-90% of men aged over 70 years (2). BPH is a
significant contributor to the development of Lower
Urinary Tract Symptoms (LUTS) in older men,
encompassing a spectrum of urinary disturbances,
including urgency, nocturia, urinary frequency, dysuria,
incomplete bladder emptying, hesitancy, weak urinary
stream, and intermittent urine flow (3). Moreover, erectile
dysfunction is a common comorbidity in men with BPH
(4). Benign Prostatic Obstruction (BPO) refers to the
obstruction of urinary flow due to benign enlargement of
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the prostate gland. This condition is diagnosed when the
primary cause of bladder outlet obstruction is determined
to be BPH-related enlargement of the prostate (5).

Over the past quarter-century, numerous minimally
invasive therapies for LUTS associated with BPH have
emerged, employing diverse mechanisms of action and
exhibiting varying degrees of efficacy and safety (6).
However, most these interventions have not proven to be
sustainable in clinical practice (7). Surgical intervention
remains necessary for the management of BPH in select
cases (8). While various minimally invasive modalities
are currently available, Transurethral Resection of the
Prostate (TURP) continues to be considered the gold
standard surgical treatment for BPH (9). Before the
widespread adoption of TURP, open prostatectomy was
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the primary surgical approach for BPH for several
decades (10). A significant complication of open
prostatectomy is intraoperative and postoperative
bleeding, necessitating blood transfusions in
approximately 20.8% of cases to address anemia and
hemodynamic instability (11). Surgical practice regarding
the management of intraoperative bleeding during open
prostatectomy remains subject to debate. While some
surgeons consider bladder neck repair unnecessary and
believe that minor bleeding can be adequately managed
without sutures (12), others advocate for the routine use
of the Malament suture technique to completely close the
bladder neck around a Foley catheter to effectively control
bleeding (13).

To minimize intraoperative blood loss, standard surgical
practice involves ligation of the main prostatic arteries at
the 5 and 7 o'clock positions, along with the control of
venous bleeding through irrigation and catheter traction
(14). The extent of intraoperative and postoperative
bleeding can vary significantly among patients,
influenced by factors such as individual variations in
prostatic vascular anatomy, the specific technique
employed for prostatic enucleation, and the method of
bladder neck suture (15). Clinical experience suggests that
severe postoperative bleeding requiring re-exploration
often originates from vessels located closer to the 6
o'clock position of the prostate (16). Based on this
observation, this study investigates the clinical outcomes
of a modified surgical approach incorporating additional
sutures during bladder neck repair to potentially reduce
postoperative bleeding. Also, this study aims to compare
the surgical outcomes, with a particular focus on the
volume of blood loss and the need for blood transfusions,
between the two groups: patients who underwent
conventional open prostatectomy and those who
underwent the modified surgical technique.

2. Materials and Methods

This retrospective cross-sectional study analyzed the
medical records of patients with benign prostatic
hyperplasia who underwent open prostatectomy at Imam
Khomeini Hospital, Urmia, Iran, between 2018 and 2022.
The study protocol was approved by the Ethics
Committee of Urmia University of Medical Sciences
(code: IR.UMSU.HIMAM.REC.1402.014) and adhered
to the ethical principles outlined in the Declaration of
Helsinki. The patients over 18 years old were divided into
two groups:

Conventional Open Prostatectomy Group: Patients who
underwent standard open prostatectomy.

Modified Open Prostatectomy Group: Patients who
underwent open prostatectomy with an additional suture
technique for bladder neck reconstruction.

The records of patients who underwent open
prostatectomy during the aforementioned period were
extracted. Demographic indicators, BMI, hemoglobin
before surgery, hemoglobin the day after surgery, last
hemoglobin before discharge, amount of blood received,
length of hospitalization, and total prostate-specific
antigen (PSA), Mean prostate volume (cc), packed cell
volume, and Underlying disease were recorded and
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compared in two groups: If the records were not available

or incomplete, they were excluded from the study.

Exclusion Criteria: To minimize confounding factors

affecting intraoperative bleeding and surgical complexity,

patients were excluded from the study if they met any of
the following criteria:

1. Histopathologically confirmed prostate cancer.

2. History of prior pelvic surgery or pelvic radiation
therapy.

3. Known coagulation disorders or preoperative use of
anticoagulants/antiplatelets that could not be
discontinued.

4. Neurogenic bladder dysfunction or urethral stricture
disease.

5. Medical records with incomplete perioperative data or
missing follow-up information.

Changes in hemoglobin level were calculated by

subtracting the first and last postoperative day

hemoglobin levels from preoperative levels respectively.

The amount of blood (packed cell units) received by

patients during hospitalization was extracted and recorded

from the patient's documents. Preoperative evaluation
adhered to the current European Association of Urology
guidelines.

2.1 Description of the standard method of benign
prostatic hyperplasia

Open prostatectomy aims to extirpate hyperplastic tissue
while preserving the peripheral zone of the prostate.
During open prostatectomy, the obstructing prostatic
adenoma is enucleated from the remaining prostatic
capsule. This technique disrupts the prostate's vascular
supply, leading to significant intraoperative bleeding.
Standard practice recommends ligating the major
prostatic arteries at the 5 and 7 o'clock positions and
controlling venous bleeding through irrigation and
catheter traction.

2.2 Modified Open Prostatectomy Technique

In the modified group, after standard ligation of the main
prostatic arteries at the 5 and 7 o'clock positions,
additional reconstruction was performed to address the 6
o'clock vascular zone. Two to three separate, deep,
interrupted absorbable sutures (0-chromic) were placed
specifically at the posterior bladder neck, bridging the 5
o'clock to 7 o'clock positions. These sutures incorporated
the full thickness of the posterior bladder neck mucosa
and the underlying posterior prostatic capsule. This
maneuver effectively plicates the posterior bladder neck,
obliterating the retro-trigonal dead space and securing
hemostasis from the deep posterior vessels often
responsible for re-bleeding.

Postoperative bleeding variability arises from anatomical
variations in prostatic vasculature, surgical technique
(enucleation, bladder neck suturing), and prostate size.
Experience indicates that severe bleeding requiring
reoperation frequently originates from vessels near the 6
o'clock position. Enucleation involves non-sharp tearing
of the adenoma from the capsule, often inducing arterial
spasm. Incomplete ligation of these spastic vessels can
lead to delayed and intensified bleeding (Figure 1).
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A separate cohort of patients underwent prostatectomy
with a novel technique incorporating additional sutures
during bladder neck repair to minimize blood loss (Figure
2). The diagram demonstrates the posterior aspect of the
bladder neck. Arrows indicate the placement of the
additional deep interrupted absorbable sutures specifically
located between the 5 o'clock and 7 o'clock positions to
plicate the posterior lip and secure the deep vessel supply.

This surgical approach was pioneered by Dr. Mohammad
Sadri (Imam Khomeini Hospital, Urmia, Iran).

Full continence was defined as the complete absence of
urinary leakage. Postoperatively, all patients were
monitored for residual urine volume (assessed via
ultrasound), urinary flow rate (measured using
uroflowmetry, specifically Qmax), and the emergence of
new lower urinary tract symptoms.

Figure 1. Standard Open Prostatectom. (Prepared by Authors, 2026).

Figure 2. Modified Open Prostatectomy with extra sutures. (Prepared by Authors, 2026).
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2.3 Sample size

Khedmati et al. (17) reported a benign prostatic
hyperplasia prevalence of approximately 40% in Iran.
Based on this prevalence, a desired precision of 0.05, and
a significance level (o) of 0.05, a sample size of 208
individuals was calculated. This study employed a census
approach, ensuring that the minimum calculated sample
size is met.

2.4 Statistical analysis

Quantitative variables were reported as mean + standard
deviation and qualitative variables as number
(percentage) in appropriate tables and graphs. To compare
quantitative outcomes in repeated measurements, the
repeated measurement test (Friedman test if necessary)
was used, and to compare the frequency of qualitative
outcomes between the two groups, the chi-square test
(Fisher test if necessary) was used. Data analysis was
performed using SPSS IV 22 software. A significance
level of less than 0.05 was considered.

3. Result

Two hundred and eight male patients meeting the
inclusion and exclusion criteria were enrolled in this
study. The cohort was divided into two groups: 108
patients (51.9%) underwent open prostatectomy with a

novel bladder neck repair technique incorporating
additional sutures, while 100 patients (48.1%) underwent
conventional open prostatectomy.

Table 1 summarizes the demographic and clinical
characteristics of the study population. The mean age of
all patients was 69.7 £ 10.14 years, with the conventional
group exhibiting a slightly higher mean age (70.9 £ 11.6
years) compared to the novel technique group (68.7 £9.1
years). Mean BMI was 24.1 + 3.1 kg/m? for the entire
cohort, with the novel technique group showing a slightly
higher BMI (24.6 + 3.1 kg/m?) compared to the
conventional group (23.6 + 3.0 kg/m?). The mean prostate
volume was 94.1 + 43.61 cc, with the conventional group
exhibiting a slightly larger mean volume (95.1 + 46.5 cc)
compared to the novel technique group (92.7 + 41.03 cc).
The mean total PSA level was 5.8 + 3.4 ng/dL, with no
significant difference between groups.

Hypertension was the most prevalent comorbidity
(30.8%), followed by heart disease (13%), diabetes
(9.1%), pulmonary disease (6.7%), and cerebrovascular
disease (1.9%).

No significant differences were observed between groups
regarding age (p = 0.131), BMI (p = 0.076), prostate
volume (p = 0.643), total PSA level (p = 0.812),
underlying comorbidities (p = 0.403) or estimated blood

loss (Table 1).

Table 1. Demographic and clinical parameters of studied patients of two groups.

Conventional prostatectomy

. . . _ o
Variables n=108(51.9%) Prostatectomy with additional sutures n=100(48.1%)

Mean Age (year) 70.9£11.6 68.749.1 0.131
Mean BMI (kg/m?) 23.6+3 24.6+3.1 0.076
?fj)an prostate volume g5 1, 46 92.7+41.03 0.643
Mean PSA (ng/dL) 5.7£3.9 5.843.3 0.812
Underlying disease 47% 40.7%

Hypertension

Cardiovascular 29 (45.3%) 35 (54.6%)

disease 18 (66.6%) 9(33.3%)

Diabetes mellitus

Lung disease and 12 (63.1%) 7 (36.8%) P=0.403
COPD 8(57.14) % 6 (42.8%)

Cerebrovascular

disease 2 (50%) 2 (50%)

Length of

etz () 5.5£1.2 4.5+0.9 0.001

Figure 3 illustrates the distribution of packed red blood
cell (PRBC) transfusions among study participants based
on surgical approach. A total of 29 (29 %) patients in the
conventional technique group and 13 (12 %) patients in
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the novel technique group received one or more units of
PRBC:s. Statistical analysis revealed a significantly higher
incidence of PRBC transfusions in the conventional the
group compared to the novel technique group (p = 0.002).
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Figure 3. Frequency distribution of the number of packed cell volume received by the studied patients, according to type of surgery.

(Prepared by Authors, 2026).

The mean decreases in both primary and secondary
hemoglobin levels were numerically higher in the
conventional prostatectomy group (1.36 £+ 0.69 and 1.81
+ 1.54, respectively) compared to the prostatectomy with

additional sutures group (1.09 + 0.87 and 1.54 + 1.27,
respectively). However, these differences did not reach
statistical significance (p = 0.179 and p = 0.233,

respectively) (Table 2).

Table 2. Hemoglobin changes among study patients before and after surgery.

Conventional prostatectomy

n=108(51.9%)

Prostatectomy with additional sutures

n=100(48.1%) P-value

Hemoglobin changes
Before  hospitalization
and after surgery (primary
change)

1.36+0.69

Before  hospitalization | | g11+1.54
and Dbefore discharge
(secondary change)

1.09+0.87 0.179

1.54+1.27 0.233

4. Discussion

The management of BPH has undergone significant
evolution, transitioning from open surgical approaches to
less invasive techniques such as TURP (10). A primary
objective in developing newer BPH treatments and
refining of existing procedures has been to minimize
patient morbidity, perioperative blood loss, and the need
for blood transfusions (18). This study aimed to compare
the extent of blood loss and the requirement for blood
transfusions between two groups: patients undergoing
conventional open prostatectomy and those undergoing a
modified procedure incorporating an innovative bladder
neck reconstruction technique utilizing additional sutures.

Volume 34, July & August 2026

The mean age of the study population was 69.7 + 10.14
years. Baseline demographic characteristics, including
age and body mass index (BMI), and clinical parameters
such as prostate volume, prostate-specific antigen (PSA)
level, and the presence of underlying comorbidities, were
comparable between the two groups, consistent with
findings from previous studies (19, 20).

Open prostatectomy (simple or suprapubic) is associated
with several significant postoperative complications,
including hemorrhage, urinary incontinence, and erectile
dysfunction. These complications adversely impact
patient recovery, prolong hospital stay, necessitate blood
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transfusions, and diminish long-term quality of life (21,
22). Numerous modifications to the traditional open
prostatectomy technique have been described in the
literature. Notable contributions include the work of
Lower (23) and Harris (24), who introduced the concept
of separating the bladder neck from the prostatic fossa
using absorbable sutures to control postoperative
bleeding. Hryntschak (25) subsequently popularized this
approach in 1955. Other significant modifications include
those proposed by De la Pena and Alcina (26), Malament
(27), and Dennis (28), which involve various forms of
partition sutures to separate the bladder from the prostatic
fossa. Bladder neck reconstruction, another proposed
technique, has shown limited success in improving long-
term urinary incontinence and erectile dysfunction
outcomes in patients undergoing radical prostatectomy for
prostate cancer (29, 30). Despite these modifications,
open prostatectomy continues to be associated with a
significant risk of intraoperative and postoperative
bleeding in many surgical settings.

Several other distinct modifications have been proposed
to address these complications, each with unique
advantages and limitations. Moslemi et al. (12) described
a "tubeless" technique involving no bladder drainage and
avoiding bladder neck or hemostatic sutures entirely. The
primary advantage of this approach is the reduction of
bladder spasms and urinary fistulas associated with
suprapubic tubes; however, the disadvantage lies in the
potential risk of undetected hemorrhage in the absence of
secure hemostatic suturing, requiring meticulous
dissection. Conversely, Obi et al. (18) utilized a bladder
neck augmentation technique. The advantage of this
method, similar to our findings, was a significant
reduction in blood transfusion rates compared to the
standard Freyer’s technique. However, extensive
reconstruction can potentially increase operative time. In
contrast to Moslemi's "sutureless" approach, our
technique emphasizes mechanical security via additional
sutures, specifically targeting the 6 o'clock vascular zone.
This offers the advantage of proactive hemostasis similar
to Obi et al., but with a specific focus on the posterior
bladder lip plication to prevent delayed bleeding from
arterial spasm.

This study demonstrates that patients undergoing open
prostatectomy with an innovative bladder neck repair
technique incorporating additional sutures experienced
significantly shorter hospital stays and a reduced
requirement for packed red blood cell (PRBC)
transfusions compared to those undergoing conventional
open prostatectomy. Surgical techniques are frequently
refined by experienced surgeons based on their clinical
expertise (31). The findings of this study support the
notion that this novel bladder neck repair approach in
open prostatectomy is associated with reduced blood loss
and a shortened hospital stay. These findings align with a
previous study by Obi et al., which investigated outcomes,
particularly blood loss, following open prostatectomy
using two distinct approaches: conventional and modified
(bladder neck augmentation) (18). While no significant
differences were observed in clinical or demographic
characteristics between the groups, the modified
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suprapubic  prostatectomy technique demonstrated
superior hemostasis compared to the standard approach.
As previously documented in the literature, intraoperative
and postoperative bleeding remains a significant
challenge associated with open prostatectomy (19).
Changes in packed cell volume or hemoglobin are simple
and useful methods for assessing blood loss after
prostatectomy and have been used by several authors (32).
Both the mean primary and secondary hemoglobin
decreases were greater in patients who underwent
conventional prostatectomy than in patients who
underwent prostatectomy with additional sutures.
However, this difference was not statistically significant.

The observed change in hemoglobin levels in this study
aligns with the findings of a previous study (18), which
also reported a greater, albeit statistically insignificant,
decrease in hemoglobin levels in the conventional
prostatectomy group. While both studies demonstrated a
modest decrease in hemoglobin levels (less than 2 units
on average in both groups of the present study), the study
by Obi et al. (18) reported a more substantial decline
exceeding 2.3 units. Furthermore, studies by Okorie et al.
(19) and Adam et al. (33) reported significantly higher
hemoglobin losses during open prostatectomy, with
values of 3.5 and 15.3 units, respectively. A study by
Adam et al (33). reported a comparable level of
hemoglobin decline (approximately 2 units) to the present
study during prostatectomy with rectal balloon.

The observed greater decrease in hemoglobin levels
among patients undergoing conventional prostatectomy
compared to those receiving the modified technique may
be attributed to a higher incidence of packed red blood cell
PRBC transfusions in the conventional group, potentially
serving as a confounding factor (34). It is noteworthy that
the mean prostate volume in this study was substantially
larger than that reported by Okorie et al. (19). Previous
research has established a strong correlation between
prostate volume exceeding 100 grams and increased
perioperative blood loss during simple prostatectomy
@35).

5. Conclusion

The modified open prostatectomy technique
incorporating additional sutures at the bladder neck
demonstrated favorable short-term outcomes in patients
with BPH. These benefits included a reduced hospital
stay, a smaller decline in hemoglobin levels, and a
decreased requirement for packed red blood cell
transfusions, indicating reduced perioperative blood loss.
This technique may be particularly advantageous in
resource-limited settings due to the diminished need for
blood transfusions. Given these promising results,
incorporating this modified bladder neck repair technique
represents a valuable addition to the existing repertoire of
open prostatectomy procedures.
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