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Objective: This study seeks to investigate the impact of histopathological evidence of histological prostatic inflammation (PI) on the surgical outcomes of patients with benign prostatic hyperplasia (BPH) undergoing transurethral bipolar enucleation of the prostate (BiLEP) after biopsy.



Methods: We conducted a prospective study in which data were collected from 112 patients with BPH who underwent BiLEP immediately after prostate biopsy at the Department of Urology in our hospital between October 2020 and October 2023. This cohort included 52 patients with histopathological prostatic inflammation (BPH + PI group) and 60 patients with simple BPH (BPH group). Baseline characteristics, surgical details, International Prostate Symptom Score (IPSS), quality of life (QoL), post-void residual volume (PVR), maximum flow rate (Qmax), International Index of Erectile Function-5 (IIEF-5), postoperative pathology results, and surgical complications were compared between the two groups.



Results: The study findings indicate that in patients with BPH who underwent BiLEP, various parameters in the BPH + PI group including operation time, intraoperative flushing volume, hemoglobin drop value, postoperative white blood cells, postoperative C-reactive protein, and average pain score at 3 days postoperatively were significantly higher compared to those in the BPH group (p < 0.01). In addition, the IPSS and IIEF-5 scores of the BPH + PI group were significantly worse before surgery and at 2 weeks postoperatively compared to the BPH group (p < 0.01); however, no significant differences were observed between the two groups at 1 and 3 months postoperatively (p > 0.05). At 2 weeks postoperatively, the BPH + PI group exhibited significantly worse outcomes in terms of QoL, PVR, and Qmax compared to the BPH group (p < 0.01). However, there were no statistically significant differences between the two groups at 1 and 3 months postoperatively (p > 0.05). The incidence rates of postoperative complications, such as fever, prostatic capsule perforation, urinary tract irritation, bladder spasm, acute epididymitis, urinary tract infection, and urethral stricture, were higher in the BPH + PI group compared to the BPH group (p < 0.05). Nevertheless, there was no significant difference in the overall complication rates between the two groups (p > 0.05). There were no statistically significant differences observed between the two groups in postoperative irrigation volume, extubation time, hospitalization time, proportion of secondary operations, proportion of bladder injury, and proportion of urinary incontinence (p > 0.05). However, the proportion of reported prostate cancer after surgery in the BPH + PI group was significantly higher than that in the BPH group (p < 0.05).



Conclusion: Histopathological prostatic inflammation does not have a significant impact on the long-term efficacy of BiLEP surgery immediately after biopsy. However, it does prolong surgery time, increase surgery-related complications, and influence short-term surgical outcomes and patient treatment experience. Therefore, it may be advisable to administer a course of anti-inflammatory treatment before performing BiLEP in such patients. Nevertheless, further high-quality studies are necessary to validate this approach.
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Introduction

Benign prostatic hyperplasia (BPH) is a prevalent condition among elderly men, with an overall incidence rate of 50% and a prevalence rate of approximately 70% in men aged over 70 years (1). Prostatic inflammation (PI), another common urinary disease in men, has an incidence rate of about 13% in the population (2), with a significantly higher occurrence among patients with prostatic hyperplasia. Research indicates that approximately 20% of individuals with prostatic hyperplasia experience complications related to prostatic histological inflammation (3). Furthermore, studies have demonstrated that 78% of individuals with prostatic hyperplasia exhibit inflammatory cell infiltration in postoperative pathology (4). While prostate-specific antigen (PSA) is a crucial serum marker for diagnosing prostate cancer, numerous studies have highlighted that prostatic hyperplasia can also lead to elevated levels of PSA in the bloodstream (5, 6). In addition, as the condition advances, the levels of PSA tend to rise as well. Research has indicated that patients presenting with prostatic hyperplasia and prostatic histological inflammation may experience elevated levels of PSA (7), necessitating prostate biopsy before treatment initiation.

Bipolar enucleation of the prostate (BiLEP) is the primary surgical approach for managing prostatic hyperplasia, and studies have shown that different enucleation methods have similar effects (8). Nevertheless, the presence of concomitant prostatic histological inflammation in patients with prostatic hyperplasia can complicate the surgical procedure. Several studies have indicated that patients with prostatic histological inflammation, as opposed to those with simple prostatic hyperplasia, may experience inferior surgical outcomes and increased surgical complications (9). However, it is important to note that these findings are based on retrospective analyses of postoperative pathological results. In patients presenting with concurrent surgical and biopsy indications for BPH, a preoperative biopsy is necessary so that prostate histological inflammation is often detected preoperatively. Limited research exists on the potential impact of prostate inflammation on prostate enucleation immediately after biopsy. This study conducted a follow-up on patients who underwent transurethral plasma enucleation of the prostate immediately after prostate biopsy to investigate the impact of prostatic histological inflammation on the procedure and to determine the optimal treatment approach for these patients.



Materials and methods


Participants

This study received approval from the Ethics Committee of Lishui Central Hospital in Zhejiang, China, and utilized a prospective design. The study enrolled 142 patients with prostatic hyperplasia who underwent transurethral plasma prostate enucleation surgery after prostate biopsy between October 2020 and October 2023. The inclusion criteria encompassed patients with biopsy-confirmed prostatic hyperplasia or prostatic hyperplasia with concomitant prostatitis, presenting clinical symptoms of prostatic hyperplasia that were unresponsive to conservative treatment, and who were aged older than 55 years. The exclusion criteria comprised patients with a prior history of prostate surgery, post-biopsy antibiotic use, spinal injury or other neurological disorders, severe comorbidities, and BPH surgery conducted more than 3 weeks after biopsy. A total of 10 cases were excluded from the BPH group and 15 from the BPH + PI group based on these criteria. In addition, during the 3-month postoperative follow-up, two patients from the BPH group and three from the BPH + PI group were excluded due to incomplete follow-up. A total of 112 cases were included in the study, with 60 cases in the BPH group and 52 cases in the BPH + PI group. The patient admission and discharge flow chart is depicted in Figure 1.
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FIGURE 1
Flowchart of patients in this study.




Grouping

According to the prostate biopsy results, participants with or without prostatic histological inflammation were categorized into the BPH + PI group or the BPH group, respectively.



Methods

A total of 112 patients diagnosed with prostatic hyperplasia and elevated PSA levels underwent transperineal prostate biopsy. After the biopsy pathology results, the patients were categorized into two groups: those with BPH + PI and those with pure BPH. It is imperative to actively manage the comorbidities present in the patients, such as hypertension, diabetes, and coronary heart disease, before surgery and ensure they are under control before proceeding with the surgical intervention. Patients unable to achieve control of their comorbid conditions within a 3-week timeframe will be excluded from the study. All patients in both cohorts underwent general anesthesia in the lithotomy position, with surgeries performed by two experienced urological surgeons specializing in prostate enucleation procedures. The BiLEP was performed using the F26 resectoscope of Gyrus plasmakinetic system (Gyrus Medical, England, UK) with a cutting power of 140–160 W and a coagulating power of 80–100 W. Tissue morcellation was achieved using the HAWK Great White Shark medical surgical planer, with 0.9% saline solution utilized for irrigation during the BiLEP procedure. The surgical procedure utilizes the three-lobe technique, beginning with excision of the middle lobe followed by excision of the left and right lateral lobes. The excised tissue is then pushed into the bladder then adequate hemostasis. Subsequently, a tissue breaker is utilized to crush and extract the prostate tissue. An F20 Foley catheter is left in place after the operation. The catheter should be flushed routinely after surgery, and the catheter should be removed when the hematuria stops and the outflow is completely clear.



Study variables

The patient's preoperative data (including age, time from surgery to prostate biopsy, prostate volume, comorbidities, and serum PSA) were collected from medical records and perioperative data (including operation time, irrigation volume and time, hemoglobin drop value, postoperative inflammation indicators, postoperative pain score, indwelling urinary catheter time, and hospital stay) were obtained and recorded. Complications or adverse events (including secondary postoperative hemorrhage, blood transfusion, bladder spasm, urinary tract irritation, prostatic capsule perforation, bladder injury, and urethral stricture) were obtained and recorded perioperatively or during follow-up and referred to Clavien–Dindo classification classifies each complication according to levels I–V. Hemoglobin, white blood cells, and C-reactive protein levels were detected within 24 h after surgery, and urinary tract infection was diagnosed through urine culture. The International Prostate Symptom Score (IPSS), Quality of Life Score (QoL), maximum urinary flow rate (Qmax), and residual urine volume (PVR) were assessed before surgery and 2 weeks, 1 month, and 3 months after surgery.

Abdominal ultrasound and transrectal ultrasound were used to measure PVR and prostate volume, respectively, and sexual function was evaluated using the International Index of Erectile Function (IIEF-5). During follow-up, if the patient was missing data for IPSS, QoL, Qmax, PVR and IIEF-5 once, the missing values of the parameters could be filled by imputation or by averaging those of the completed patients. If a patient was missing these parameters more than twice, the patient was considered lost to follow-up.



Statistical analysis

SPSS Statistics for Windows, version 22.0 (IBM Corp., Armonk, NY, USA) was used to perform the statistical analysis. Normally distributed measurement data were expressed as mean ± standard deviation (x ± SD), the independent sample t-test was used for comparison between groups, and skewed distribution measurement data were expressed as median (range), using the Mann–Whitney U test. Categorical data are expressed as percentages (%) and analyzed using the chi-square test or Fisher's exact test. A p-value <0.05 is considered statistically significant.




Results


Comparison of baseline data between the two groups

In the analysis of preoperative data, it was observed that the average total PSA (tPSA) level in the BPH + PI group was significantly higher than that in the BPH group (p < 0.05). In addition, a greater number of patients in the BPH + PI group required catheterization after biopsy compared to the BPH group (p < 0.05). However, no statistically significant variances were noted in other preoperative baseline characteristics between the two groups (p > 0.05), as shown in Table 1.


TABLE 1 Comparison of baseline data between the two groups [(x¯ ± SD), n (%)].
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Comparison of perioperative data between the two groups

The comparison of perioperative data between the BPH + PI group and the BPH group revealed that the former exhibited higher values in operation time, intraoperative saline flushing volume, operation-related hemoglobin drop, postoperative white blood cells, postoperative C-reactive protein, and postoperative pain scores within 3 days (p < 0.01). However, there were no statistically significant differences in postoperative saline flushing volume, flushing time, extubation time, and discharge time between the two groups (p > 0.05) as shown in Table 2.


TABLE 2 Comparison of perioperative data between the two groups (x¯ ± SD).
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Comparison of IPSS, QoL, Qmax, PVR, and IIEF-5 between the two groups

The BPH + PI group and the BPH group were followed up for 3 months. The IPSS, QoL, Qmax, PVR, and IIEF-5 of the two groups were compared before surgery and 2 weeks, 1 month, and 3 months after surgery. The IPSS score before surgery and 2 weeks after surgery, and the IIEF-5 score before surgery, 2 weeks after surgery, and 1 month after surgery in the BPH + PI group were worse than those in the BPH group (p < 0.05), but at 3 months postoperatively, there was no significant difference in IPSS scores and IIEF-5 scores between the two groups (p > 0.05). The QoL, Qmax, and PVR at 2 weeks postoperatively in the BPH + PI group were worse than those in the BPH group (p < 0.05). However, there were no significant differences in QoL, Qmax, and PVR between the two groups before surgery and 1 month and 3 months after surgery (p > 0.05) (Table 3).


TABLE 3 Comparison of IPSS, QoL, Qmax, PVR, and IIEF-5 between the two groups (x¯ ± SD).
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Comparison of postoperative adverse events between the two groups

The incidence of postoperative fever, urinary tract irritation, bladder spasm, acute epididymitis, urinary tract infection, urethral stricture, and intraoperative prostate capsule perforation in the BPH + PI group was significantly higher than that in the BPH group (p < 0.05). There was no significant difference between the two groups in terms of secondary surgery, blood transfusion, bladder injury, urinary incontinence, and overall postoperative complications (p > 0.05). The number of patients with postoperative pathology suggesting prostate adenocarcinoma in the BPH + PI group was higher than that in the BPH group (p < 0.05) (Table 4).


TABLE 4 Comparison of postoperative adverse events between the two groups [n (%)].
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Discussion

BPH and PI are prevalent urinary system disorders among elderly men. It has been observed that over 50% of elderly men experience lower urinary tract symptoms (LUTS) due to BPH, with a significant proportion of these individuals necessitating medical intervention or surgical procedures as they age (1). PI is present in approximately 20% of BPH cases, and even higher rates have been reported. A recent study revealed that among BPH patients with surgical indications, the prevalence of PI was 46%, consistent with findings from previous research (10). However, contrasting results have been reported, with one study indicating a combined BPH and PI incidence of 78.6% (4), which may be related to the difference of pathological collection and diagnostic criteria. Research (3) has demonstrated that the presence of PI can facilitate the advancement of prostatic hyperplasia, resulting in an enlargement of the prostate. In addition, BPH can trigger prostatic histological inflammation, establishing a reciprocal relationship between the two conditions. Nevertheless, our study did not observe a notable discrepancy in prostate volume between patient groups with or without PI, possibly attributable to the limited sample size. Certain individuals with BPH exhibit abnormal PSA levels, which have been identified as a significant risk factor for the progression of BPH. In the cohort of patients with benign prostatic hyperplasia necessitating surgical intervention, the elevation in PSA levels is notably pronounced (5). Additional research (7) has demonstrated that the confluence of benign prostatic hyperplasia and prostatic histological inflammation can exacerbate the deterioration of prostate epithelial cells, leading to an escalation in serum PSA levels. Consistent with these findings, our study revealed a heightened average PSA level in patients with benign prostatic hyperplasia and prostatic histological inflammation. Consequently, a prostate biopsy is frequently recommended for such patients before surgical intervention for benign prostatic hyperplasia. One study (9) indicates that the presence of PI in patients with BPH can complicate surgical procedures and result in poorer outcomes compared to BPH patients without PI. However, this conclusion is based on a retrospective analysis of postoperative pathology. It raises the question of whether preoperative identification of PI in BPH patients can inform decisions regarding the timing of surgery.

This study involved the collection of 112 patients with elevated PSA levels and indications for BPH surgery who underwent biopsies. The patients were divided into two groups based on the presence of pathological results combined with PI, and each group underwent transurethral plasma enucleation of the prostate. The surgical outcomes of the two groups were compared. An analysis of the basic data revealed that BPH patients with PI were more prone to experiencing urinary retention after prostate biopsy. This phenomenon may be attributed to the propensity of prostate tissue to exhibit inflammatory edema after biopsy, which is likely a result of the inherent inflammatory response. These findings align with the conclusions drawn in a comprehensive meta-analysis conducted by Bhanji et al. (11), indicating that patients with prostatitis are at a heightened risk of experiencing adverse events after biopsy based on pathological evidence.

This study demonstrates a significant difference in operation time between patients with BPH with PI compared to those with BPH alone. The prolonged operation time in the BPH + PI group may be attributed to difficulties in identifying the prostate level due to inflammation, leading to challenges in locating the correct capsular surface because of presence of adhesions. Similar findings were found in the study by Ottaiano et al. (12). The average time for transurethral surgery in BPH patients with inflammation was longer than that in patients with simple BPH. Simultaneously, our study revealed a notable correlation between inflammation in patients and heightened intraoperative bleeding, as well as a greater necessity for saline flush during surgery compared to those in the non-inflammatory BPH group. Postoperative laboratory analyses further supported these findings, demonstrating a significantly higher decrease in hemoglobin levels on the first day after surgery in the BPH group with inflammation compared to the non-inflammatory BPH group, consistent with prior research conducted by Romero-Otero et al. (13). They also found that histology prostatic histological inflammation is a risk factor for intraoperative bleeding. In the findings of this study, no statistically significant disparity was observed in the flushing time and flushing volume between the two cohorts of patients postoperatively. This phenomenon may be attributed to the thorough hemostasis achieved during the surgical procedure, rather than being influenced by the presence of inflammation. Nevertheless, extant literature posits that the existence of prostatic histological inflammation may heighten the likelihood of postoperative hemorrhage and extend the duration of postoperative flushing (9).

In the findings of this study, patients with PI exhibited elevated postoperative infection markers compared to patients without PI, such as increased levels of postoperative white blood cells and C-reactive protein, as well as a higher incidence of postoperative fever. Xu et al. (14) conducted an analysis on the risk factors for urinary tract infections after prostatic hyperplasia surgery, revealing that BPH patients with prostatitis faced a significantly heightened risk of postoperative infection and fever, both of which could be effectively mitigated through the administration of antibiotics. This phenomenon may be attributed to the destruction of prostate tissue during surgical procedures and the subsequent rise in pressure due to intraoperative perfusion, leading to the infiltration of inflammatory mediators into the bloodstream (15). It remains to be confirmed through additional clinical studies whether preoperative administration of anti-inflammatory therapy to patients with BPH combined with PI can effectively mitigate the likelihood of postoperative infections.

The findings of this study indicate that the preoperative IPSS and IIEF-5 scores were significantly worse in the BPH + PI group compared to the BPH group. This suggests that in the absence of other significant variables, the presence of prostatic histological inflammation may exacerbate prostate symptoms (16) and impair sexual function (17), ultimately impacting the quality of life of patients. In addition, previous research (18) has suggested that both preoperative and postoperative quality of life scores are inferior in BPH patients with prostatic histological inflammation compared to those without prostatic histological inflammation. In this study, the preoperative quality of life score of the BPH + PI group was found to be inferior to that of the BPH group, although the observed difference was not statistically significant, possibly due to the limited sample size. Two weeks postoperatively, patients with inflammation exhibited poorer scores in IPSS, IIEF-5, PVR, and Qmax compared to patients in the BPH group; however, no significant disparities were observed in these parameters between the two groups at the 1-month follow-up. These findings suggest that the presence of inflammation may impact the postoperative recovery trajectory of patients. As postoperative inflammation subsides, the surgical outcome remains stable. Nevertheless, the increased symptom burden in the immediate postoperative period negatively impacts the patient's quality of life. Within 1 month postoperatively, the quality of life score of patients in the BPH + PI group was significantly lower compared to that of patients in the BPH group. However, as other scores and symptoms improved over time, the overall quality of life gradually increased. These findings align with the study by Arora et al., which suggested that patients with prostatic hyperplasia and inflammation may experience a prolonged recovery period after surgery, albeit without significant differences in final surgical outcomes (19).

The findings of this study suggest that while there is no notable disparity in the overall complication rate between the two patient groups in terms of surgical safety, individuals with PI exhibit a significantly higher incidence of infection-related adverse events compared to those with BPH alone. These events include postoperative lower urinary tract symptoms, epididymitis, urinary bacterial infection, and fever, which align with the results reported by Huang et al. (20) in their study on postoperative inflammation-related complications after BPH surgery, including lower urinary tract symptoms. This study found that prostatic histological inflammation led to adhesion and indistinct layers of the prostate capsule during surgery, resulting in a higher incidence of capsular perforation and increased surgical risk. In addition, patients in the prostatic histological inflammation group had a significantly elevated risk of postoperative urethral stricture. Gür et al. (21) conducted a study indicating that the development of short-term urethral stricture after prostatic hyperplasia surgery is associated with intraoperative urethral injury, extended operation duration, and increased postoperative complications, aligning with our own findings. Furthermore, patients in the BPH + PI group exhibited a higher average pain score 3 days postoperatively compared to those in the BPH group. In addition, Sommer et al. (22) discovered that inflammation may exacerbate neuropathic pain severity. Furthermore, the findings of this study suggest that patients in the BPH + PI group had a higher incidence of postoperative pathology reports indicating prostate cancer compared to those in the BPH group. This highlights the potential for prostatic histological inflammation to contribute to an elevated rate of misinterpretation by pathologists when analyzing biopsy specimens. Consequently, patients diagnosed with benign prostatic histological inflammation based on biopsy pathology reports should undergo more vigilant monitoring and consider undergoing a second biopsy to ensure accurate diagnosis and appropriate management.

The findings of this study partially demonstrate the influence of prostatic histological inflammation on prostate enucleation surgery after prostate biopsy, yet several limitations exist. These include the study's single-center design, which may not be generalizable to other medical facilities. Furthermore, the small sample size and short follow-up duration could potentially impact the study's outcomes. In addition, the study did not account for variations in the degree of prostatic histological inflammation or the time interval between surgery and prostate biopsy. De Nunzio et al. (10) have highlighted the significance of prostatic histological inflammation in the management of symptoms in patients with BPH. Our future research will focus on investigating the treatment of inflammation before surgery and determining the optimal timing for surgery after biopsy in this patient population.

In conclusion, while the presence of prostatic histological inflammation does not significantly impact the overall complications and surgical outcomes in patients undergoing prostate enucleation immediately after biopsy, it may increase the risk of infection-related adverse events and hinder the patient's recovery process. Prolonged postoperative recovery time and increased symptom burden may be experienced by patients with pre-existing prostatic histological inflammation undergoing surgery. Preoperative anti-inflammatory treatment may be considered a potential intervention to mitigate these effects, and additional clinical research is needed to evaluate the efficacy and optimal timing of such interventions.
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*Incontinence is defined as transient incontinence if it improves with treatment
within 6 months; if not, it is defined as permanent incontinence.
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