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Abstract

:

Background: The aim of this study was to identify clinical risk factors for increased post-void residual (PVR) volumes in patients undergoing vaginal prolapse surgery and to find out whether uterus preservation or prolapse hysterectomy influences the incidence of postoperative urinary retention. Methods: This retrospective study included women who presented with pelvic organ prolapse (POP) and planned prolapse surgery between January 2017 and July 2019. PVR was assessed postoperatively and increased amounts were defined as incomplete voiding with residual urine volume greater than 150 mL. Results: Increased PVR at the first postoperative day occurred in 31.8% (56/176). Body mass index (BMI) was significantly lower in patients with increased PVR after pelvic floor surgery compared to patients with normal PVR amounts (p = 0.040). Furthermore, during multiple logistic regression analysis, low BMI (p = 0.009) as well as prolapse hysterectomy (p = 0.032) turned out to be the strongest risk factors associated with increased PVR volume. Conclusion: This is the first study identifying prolapse hysterectomy as an independent risk factor for increased PVR after surgical prolapse repair. Our results might be helpful in counseling patients prior to surgery and underline the option of uterus preservation during prolapse surgery in selected cases.
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1. Introduction


Pelvic organ prolapse (POP) is a common condition that increases with age and affects every second elderly woman [1]. In general, treatment options for patients with symptomatic POP include, beside expectant management, primarily pessary placement and surgical repair [2]. On the one hand, prolapse surgery reduces pelvic floor symptoms by restoring the anatomy of the vagina and the surrounding visceral organs, on the other hand, surgical complications, concomitants and side effects can occur [3]. The current life-time risk of undergoing reconstructive surgery for pelvic organ prolapse is reported to be 19% for the female population [4].



It is well known that after pelvic floor surgery, an elevated risk for voiding dysfunction or postoperative urinary retention (POUR) exists. Incidence of urinary retention following any type of vaginal prolapse surgery varies between 6% and 29% in literature [5,6,7]. Tissue swelling, inflammation, as well as damage to peripheral nerve endings during pelvic floor surgery might be responsible for transient postoperative voiding dysfunction (PVD) with increased post-void residual (PVR) volume [8].



So far, no standardized PVR definition exists. However, consensus exists that a PVR amount of 50 mL to 100 mL is defined as normal, whereas PVR amounts greater than 200 mL are specified as significant or abnormal and require intervention. Furthermore, no standardized treatment strategies in case of increased post-void residual urine volume exist, although postoperative catheterization for acute urinary retention represents a significant burden for affected patients [9], increases the risk of urinary tract infection, and delays the recovery process with prolonged hospital stay. So far, known risk factors for POUR include old age [10], high grade cystocele, severe intraoperative blood loss, postoperative pelvic hematoma, as well as low BMI [6,11,12]. In addition, the effects of general anesthesia on detrusor activity [13], perioperatively used medications such as opioids [14], and the operation itself with manipulation of tissue and nerves near the genitourinary system are defined as further risk factors [15]. Over the past years, percentage of uterine-preserving prolapse surgeries has increased as this surgical method was shown to be non-inferior compared to prolapse hysterectomy [16]. Due to further advantages like less anatomical recurrences and repeat surgeries [17], uterus preservation is gaining popularity and the number of transvaginal sacrospinous hysteropexy (SSH) is increasing, also at our institution.



The aim of the present study was to evaluate clinical risk factors for increased PVR amounts in patients with symptomatic POP undergoing vaginal prolapse surgery. Furthermore, the authors focused on the question whether uterus preservation (with SSH) or hysterectomy during prolapse surgery influences the incidence of postoperative urinary retention with significant PVR amounts.




2. Material and Methods


This retrospective study included all women who presented with POP and planned prolapse surgery at the Department of General Gynecology and Gynecologic Oncology, Medical University of Vienna, with recruitment between January 2017 and July 2019.



The study was approved by the Ethics Committee of the Medical University of Vienna (IRB nb: 2080/2019) before the study was initiated. Due to its retrospective design, the ethics committee waived the requirement to obtain distinct informed consent from patients.



2.1. Patients Characteristics


Eligible cases were women who visited our tertiary urogynecology unit for dominant prolapse symptoms and indication as well as wish for pelvic floor surgery. Correction of anterior and/or apical compartment during prolapse surgery was obligatory. Exclusion criteria were inadequate documentation and sole correction of the posterior compartment. Furthermore, patients with a history of pelvic floor surgery were excluded from the analysis.



The following characteristics were assessed for each patient: PVR amount on the first day after operation (twice per day) with bladder scan. In case of significantly increased amounts of PVR, frequency of clean intermittent catheterization was documented, as well as the duration until normalization of PVR. Furthermore, general characteristics like patient’s age, parity, body mass index (BMI), Pelvic Organ Prolapse Quantification (POP-Q) stage, the presence of comorbidities, American Society of Anesthesiologists (ASA) classification, diabetes mellitus, smoking status, type of anesthesia, type of prolapse surgery, operation time, blood loss during operation, and occurrence of postoperative complications were assessed. Postoperative complications were graded according to the Clavien–Dindo classification [18]. BMI was calculated by the formula: weight (kg)/height2 (m2). The extent of prolapse was assessed with an urogynecologic examination and documented according to the ICS POP-Q–system [19]. Preoperative PVR volume was obtained from all patients by straight catheterization within 10 min after spontaneous voiding.




2.2. Type of Prolapse Surgery


Surgical intervention of prolapse surgery consisted of correction of all the affected compartments and the decision which technique was used was left to the discretion of the responsible urogynecologist. As Austria has a strong tradition and experience in vaginal surgery, the planned surgery could include either vaginal prolapse hysterectomy with colporrhaphy and McCall Culdoplasty, or in case of uterus preservation, vaginal sacrospinous hysteropexy. All procedures were performed as native tissue repairs. At our institution, surgery is performed by 3 senior surgeons who are qualified and trained in these procedures. All operations were performed under general or spinal anesthesia and prophylactic antibiotics were given preoperatively.




2.3. Postoperative Management und Management of POUR


At the end of the operation, each patient received a sterile transurethral indwelling Foley catheter (CH 14) which was removed after 24 h as part of routine postoperative care. At our institution, a spontaneous voiding trial two times/day is performed on the first postoperative day. Each patient is instructed to wait to void until she has a strong urge to void, feels bladder fullness, or four hours have passed. After spontaneous voiding, PVR is measured by a bladder scan within 15 min of the completed void. In general, PVR is defined as the volume of urine left in the bladder after micturition [20]. At our institution, increased PVR is defined as failure of first voiding trial necessitating catheterization or presence of incomplete voiding. The cut-off value to perform clean intermittent catherization is a residual urine volume greater than 150 mL. Patients with elevated post-void residual volumes continue mechanical bladder drainage via intermittent clean self-catheterization until the post-void residual volumes are consistently (at least 2×/24 h) less than 100 mL. As no unique consensus of critical thresholds exist, management and cut-off values were decided in-house.




2.4. Statistics


Values are presented as mean values with standard deviation (SD) or as median with range. In order to compare presence and absence of PVR with clinical parameters, Student’s t-tests were performed. p-values of <0.05 were considered statistically significant. In this normally distributed population, a mean age of 62.4 was used as cut-off for further analyses. Multiple regression analysis was performed for identifying independent risk factors for POUR with PVR. The odds ratio (OR) estimates and their 95% confidence interval (CI) were calculated from the multivariable logistic regression model with forward conditional selection method. Statistical analyses were performed using the statistical software SPSS 25.0.





3. Results


A total of 176 documented cases with pelvic organ prolapse surgery were included. Mean age of all patients was 62.42 ± 12.06 years (range 28.0–96.0 years) and median body mass index was 26.50 ± 4.32 kg/m2. In 10/160 (6%) women, preoperative elevated PVR amounts were documented (mean 227 mL; range 110–290 mL), whereat 2 of these 10 women also showed increased volumes postoperatively.



Furthermore, 115/176 (65.3%) women underwent prolapse hysterectomy and 61/176 (34.7%) patients received uterus preserving prolapse surgery with vaginal SSH. In all, 18 events were defined as postoperative complications (10 cases with UTI or bacteriuria; 3 patients developed postoperative fever >38° within the first 72 h after surgery, 4 women suffered from 4 hematoma/abscess of the vaginal vault, and in one case bladder injury was performed).



Baseline characteristics of the study population are shown in Table 1.



3.1. Cases with POUR and Increased PVR Amounts


Increased post-void residual urine volume (PVR) at the first postoperative day occurred in 31.8% (56/176) of patients. Mean amounts of PVR at the first postoperative day were 277.37 mL. Moreover, 60.7% (34/56) of the patients with significant PVR needed intermittent clean self-catheterization. Time to normalization was 2.48 days.



Mean age of affected women with significant postoperative PVR was 63.93 ± 10.17 years (range: 33.0–85.0) and median BMI was 26.10 ± 3.74 (range 18.9–34.9).



Based on the POP-Q system [12], 18/56 (32.1%) cases were diagnosed with stage II prolapse, 8/56 (14.3%) were classified as stage III, and 30/56 (53.6%) as stage IV prolapse cases.




3.2. Comparison between Patients with Increased and Normal PVR after Surgical Prolapse Repair


BMI was significantly lower in patients with increased PVR after pelvic floor surgery compared to patients with normal PVR amounts (p = 0.040). Furthermore, age, type of prolapse surgery, POP-Q stage, ASA classification, anterior colporrhaphy, hypertension, diabetes, and postoperative complications did not significantly differ between patients with and without PVR amounts (p > 0.05) (Table 2).



Regarding postoperative complications, we observed mostly mild (Clavien Dino type I and II complications) postoperative complications in 18/176 patients. In 4/56 women with increased PVR amounts, we found mild postoperative complications. All four patients had postoperative urinary tract infection (UTI).



In the group of patients with PVR < 150 mL, we observed six women with UTIs/bacteriuria (presence of bacteria in urine), three cases showed postoperative fever >38° within the first 72 h after surgery, and five women suffered from hematoma/abscess of the vaginal vault. None of these patients underwent surgical revision, and in two cases, a re-admission was documented after seven days and all cases could be managed conservatively with analgetics and/or antibiotic parenteral treatment.




3.3. Multiple Logistic Regression Analysis


Multiple logistic regression analysis was conducted in order to define independent risk factors for significant PVR after surgical prolapse repair. The strongest risk factors associated with increased PVR volume were a low BMI (p = 0.009) as well as prolapse hysterectomy (p = 0.032) (Table 3).




3.4. Discussion


As a known elevated risk for voiding dysfunction or postoperative urinary retention after pelvic floor surgeries exists, the aim of the present study was to analyze risk factors for increased PVR in POP patients after their prolapse surgery. Furthermore, the authors focused on the research question whether the type of prolapse surgery (uterus preservation versus prolapse hysterectomy) influences the incidence of postoperative urinary retention with resulting significant PVR.





4. Main Findings


Our findings revealed increased PVR amounts in 31.8% of patients which is in line with data in incidence rates of postoperative urinary retention following any type of vaginal prolapse surgery of 6–29% [5,6,7]. Furthermore, the strongest risk factors associated with increased PVR volume were low BMI (p = 0.009) as well as prolapse hysterectomy (p = 0.032) in our cohort of affected patients. To the best of our knowledge, this is the first study identifying prolapse hysterectomy as an independent risk factor for increased PVR after surgical prolapse repair.




5. Comparison with Literature


In a retrospective analysis evaluating 332 patients undergoing reconstructive surgery for pelvic organ prolapse and/or stress urinary incontinence, next to other factors, anterior vaginal repair, laparoscopic colposacropexy, and vaginal hysterectomy were identified as risk factors for POUR [21]. Further, endoscopic hysterectomy was identified to double the risk for POUR compared to endoscopic non hysterectomy gynecologic surgery controls [22]. The route of hysterectomy, comparing laparoscopic, vaginal, and robotically assisted laparoscopic approaches, had no impact on the risk for urinary retention [23]. One may hypothesize that the operation itself with surgical tissue damage might be responsible for transient postoperative voiding dysfunction. Furthermore, we assume, as prolapse hysterectomy tends to result in more tissue swelling and inflammation compared to sacrospinous hysteropexy. This might be an explanation for the reduced risk of POUR in uterus preserving operation techniques.



Furthermore, we identified lower BMI as an independent risk factor for increased postoperative PVR amounts. This is supported by previous data showing that lower BMI was related to urinary retention in patients receiving tension-free vaginal tape [24].



Moreover, previous studies indicated that advanced prolapse may cause anatomic distortion of lower urinary tract including urethral kinking, resulting in elevated PVR amounts [25]. Tan et al. reported, for example, urinary splinting by 5–12% of women with stage II anterior prolapse and 23–36% of those with stage III/IV anterior prolapse [26]. Fitzgerald et al. also demonstrated in a retrospective analysis with 35 cases that preoperative voiding study had a sensitivity of 66%, a specificity of 46%, a positive predictive value of 12%, and a negative predictive value of 93% as a predictor of elevated postoperative PVR volumes [27]. In our study, increased preoperative PVR volume (>100 mL) was documented in 6% of included women, whereat two of these cases also showed elevated PVR amounts postoperatively. On the basis of our data and due to the different surgical technique groups (uterus preserving prolapse surgery and prolapse hysterectomy), the authors cannot draw serious conclusions regarding prediction of postoperative PVR after assessment of preoperative PVR amounts.



According to literature [5,6,7], our findings revealed increased PVR amounts in 31.8% of patients following vaginal prolapse surgery. In general, several trials regarding POUR after pelvic floor surgery exist [6,28,29], but the major difficulty in interpreting the literature is the lack of standardized definitions for “voiding dysfunction” and “urinary retention.” Additionally, the management of postoperative urinary retention is highly variable in the gynecologic community. There is no standardized and specific guideline regarding the appropriate time for urinary catheter removal after vaginal prolapse surgery. Alonzo-Sosa et al. reported no significant difference in the incidence of POUR in patients of which the urinary catheter was removed at the first postoperative day compared to the third day after vaginal prolapse surgery [30]. However, a randomized study evaluating patients following vaginal prolapse surgery demonstrated that patients after first-day catheter removal had a significantly higher incidence of postoperative urinary retention than those whose catheter was removed at the fifth day [31]. Although re-catheterization is significantly more frequent in one-day catheter-use, the incidence of urinary tract infection and longer duration of hospital stay increases with prolonged catheter indwelling time [32]. Therefore, early catheter removal for preventing urinary tract infection has been recommended. Similarly, the policy at our institution includes the early catheter removal after 24 h and a spontaneous voiding trial two times/day afterwards.




6. Limitations and Strengths of the Study


We are aware of the limitations of our study. Since this is a retrospective trial, selection bias might play a role. Thus, the authors can only comment on associations between elevated PVR volumes and risk factors but not on the underlying causality. As the management of POUR is highly variable in the urogynecologic community, a general limitation is resulting from different definitions as well as postoperative management practices performed at our institution and compared with practices at other institutions.



Although future prospective research is needed, this clinical study enlarges significantly the literature regarding the surgical prolapse method and influence on the occurrence of POUR.




7. Conclusions


Our study identified low BMI as well as prolapse hysterectomy as independent risk factors for increased PVR amounts in patients after vaginal prolapse surgery. Due to these findings, we assume that uterus preserving prolapse surgery acts as a protector against POUR. In our opinion, these findings could be another argument for uterus sparing surgery in selected prolapse cases and might be helpful in counseling the patients prior to surgery. Nevertheless, further studies are warranted to confirm these results in future prospective studies.







Author Contributions


Conceptualization: B.B.-A. and K.B.; validation: B.B.-A. and C.B.; formal analysis: B.B.-A., C.B., and R.M.; investigation: B.B.-A., C.B., and R.M.; resources: W.U., H.H., and H.K.; data curation: R.M.; writing—original draft preparation: B.B.-A., C.B., and R.M.; writing—review & editing: W.U., H.H., and H.K.; visualization: C.B. and R.M.; supervision: W.U., H.H., and H.K.; project administration: B.B.-A. and K.B. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Acknowledgments


Sabrina Kienast, MD.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Rahn, D.D.; Ward, R.M.; Sanses, T.V.; Carberry, C.; Mamik, M.M.; Meriwether, K.V.; Olivera, C.K.; Abed, H.; Balk, E.M.; Murphy, M.; et al. Vaginal estrogen use in postmenopausal women with pelvic floor disorders: Systematic review and practice guidelines. Int. Urogynecol. J. 2015, 26, 3–13. [Google Scholar] [CrossRef]

	



Heit, M.; Rosenquist, C.; Culligan, P.; Graham, C.; Murphy, M.; Shott, S. Predicting treatment choice for patients with pelvic organ prolapse. Obstet. Gynecol. 2003, 101, 1279–1284. [Google Scholar] [CrossRef]

	



Coolen, A.W.M.; Troost, S.; Mol, B.W.J.; Roovers, J.; Bongers, M.Y. Primary treatment of pelvic organ prolapse: Pessary use versus prolapse surgery. Int. Urogynecol. J. 2018, 29, 99–107. [Google Scholar] [CrossRef] [PubMed]

	



Smith, F.J.; Holman, C.D.; Moorin, R.E.; Tsokos, N. Lifetime risk of undergoing surgery for pelvic organ prolapse. Obstet. Gynecol. 2010, 116, 1096–1100. [Google Scholar] [CrossRef] [PubMed]

	



Ghezzi, F.; Uccella, S.; Cromi, A.; Bogani, G.; Candeloro, I.; Serati, M.; Bolis, P. Surgical treatment for pelvic floor disorders in women 75 years or older: A single-center experience. Menopause 2011, 18, 314–318. [Google Scholar] [CrossRef]

	



Hakvoort, R.A.; Dijkgraaf, M.G.; Burger, M.P.; Emanuel, M.H.; Roovers, J.P. Predicting short-term urinary retention after vaginal prolapse surgery. Neurourol. Urodyn. 2009, 28, 225–228. [Google Scholar] [CrossRef] [PubMed]

	



Fernandez, R.S.; Griffiths, R.D. Duration of short-term indwelling catheters--a systematic review of the evidence. J. Wound Ostomy Cont. Nurs. 2006, 33, 145–153. [Google Scholar] [CrossRef]

	



Gild, A.; Schoenfisch, B.; Huebner, M.; Brucker, S.; Wallwiener, D.; Reisenauer, C. Does applying postoperative suprapubic catheterisation in urogynecology benefit patients? Arch. Gynecol. Obstet. 2016, 293, 1039–1042. [Google Scholar] [CrossRef]

	



Dieter, A.A.; Wu, J.M.; Gage, J.L.; Feliciano, K.M.; Willis-Gray, M.G. Catheter burden following urogynecologic surgery. Am. J. Obstet. Gynecol. 2019, 221, 507.e1–507.e7. [Google Scholar] [CrossRef]

	



Keita, H.; Diouf, E.; Tubach, F.; Brouwer, T.; Dahmani, S.; Mantz, J.; Desmonts, J.M. Predictive factors of early postoperative urinary retention in the postanesthesia care unit. Anesth. Analg. 2005, 101, 592–596. [Google Scholar] [CrossRef]

	



Sappenfield, E.C.; Scutari, T.; O’Sullivan, D.M.; Tulikangas, P.K. Predictors of delayed postoperative urinary retention after female pelvic reconstructive surgery. Int. Urogynecol. J. 2020. [Google Scholar] [CrossRef]

	



Segev, Y.; Auslender, R.; Lissak, A.; Lavie, O.; Abramov, Y. Symptomatic pelvic hematoma following transvaginal reconstructive pelvic surgery: Incidence, clinical presentation, risk factors, and outcome. Eur. J. Obstet. Gynecol. Reprod. Biol. 2010, 153, 211–214. [Google Scholar] [CrossRef]

	



Baldini, G.; Bagry, H.; Aprikian, A.; Carli, F. Postoperative urinary retention: Anesthetic and perioperative considerations. Anesthesiology 2009, 110, 1139–1157. [Google Scholar] [CrossRef]

	



Kandadai, P.; Saini, J.; Patterson, D.; O’Dell, K.; Flynn, M. Urinary Retention After Hysterectomy and Postoperative Analgesic Use. Female Pelvic Med. Reconstr. Surg. 2015, 21, 257–262. [Google Scholar] [CrossRef]

	



Zaheer, S.; Reilly, W.T.; Pemberton, J.H.; Ilstrup, D. Urinary retention after operations for benign anorectal diseases. Dis. Colon Rectum 1998, 41, 696–704. [Google Scholar] [CrossRef]

	



Meriwether, K.V.; Antosh, D.D.; Olivera, C.K.; Kim-Fine, S.; Balk, E.M.; Murphy, M.; Grimes, C.L.; Sleemi, A.; Singh, R.; Dieter, A.A.; et al. Uterine preservation vs hysterectomy in pelvic organ prolapse surgery: A systematic review with meta-analysis and clinical practice guidelines. Am. J. Obstet. Gynecol. 2018, 219, 129–146.e2. [Google Scholar] [CrossRef] [PubMed]

	



Schulten, S.F.M.; Detollenaere, R.J.; Stekelenburg, J.; IntHout, J.; Kluivers, K.B.; van Eijndhoven, H.W.F. Sacrospinous hysteropexy versus vaginal hysterectomy with uterosacral ligament suspension in women with uterine prolapse stage 2 or higher: Observational follow-up of a multicentre randomised trial. BMJ 2019, 366, l5149. [Google Scholar] [CrossRef] [PubMed]

	



Dindo, D.; Demartines, N.; Clavien, P.A. Classification of surgical complications: A new proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann. Surg. 2004, 240, 205–213. [Google Scholar] [CrossRef] [PubMed]

	



Abrams, P.; Cardozo, L.; Fall, M.; Griffiths, D.; Rosier, P.; Ulmsten, U.; Van Kerrebroeck, P.; Victor, A.; Wein, A. The standardisation of terminology in lower urinary tract function: Report from the standardisation sub-committee of the International Continence Society. Urology 2003, 61, 37–49. [Google Scholar] [CrossRef]

	



Haylen, B.T.; de Ridder, D.; Freeman, R.M.; Swift, S.E.; Berghmans, B.; Lee, J.; Monga, A.; Petri, E.; Rizk, D.E.; Sand, P.K.; et al. An International Urogynecological Association (IUGA)/International Continence Society (ICS) joint report on the terminology for female pelvic floor dysfunction. Neurourol. Urodyn. 2010, 29, 4–20. [Google Scholar] [CrossRef]

	



Li, A.L.K.; Zajichek, A.; Kattan, M.W.; Ji, X.K.; Lo, K.A.; Lee, P.E. Nomogram to Predict Risk of Postoperative Urinary Retention in Women Undergoing Pelvic Reconstructive Surgery. J. Obstet. Gynaecol. Can. 2020. [Google Scholar] [CrossRef]

	



Misal, M.; Behbehani, S.; Yang, J.; Wasson, M.N. Is Hysterectomy a Risk Factor for Urinary Retention? A Retrospective Matched Case Control Study. J. Minim. Invasive Gynecol. 2020. [Google Scholar] [CrossRef]

	



Behbehani, S.; Delara, R.; Yi, J.; Kunze, K.; Suarez-Salvador, E.; Wasson, M. Predictors of Postoperative Urinary Retention in Outpatient Minimally Invasive Hysterectomy. J. Minim. Invasive Gynecol. 2020, 27, 681–686. [Google Scholar] [CrossRef] [PubMed]

	



Sokol, A.I.; Jelovsek, J.E.; Walters, M.D.; Paraiso, M.F.; Barber, M.D. Incidence and predictors of prolonged urinary retention after TVT with and without concurrent prolapse surgery. Am. J. Obstet. Gynecol. 2005, 192, 1537–1543. [Google Scholar] [CrossRef] [PubMed]

	



Lukacz, E.S.; DuHamel, E.; Menefee, S.A.; Luber, K.M. Elevated postvoid residual in women with pelvic floor disorders: Prevalence and associated risk factors. Int. Urogynecol. J. 2007, 18, 397–400. [Google Scholar] [CrossRef]

	



Tan, J.S.; Lukacz, E.S.; Menefee, S.A.; Powell, C.R.; Nager, C.W.; San Diego Pelvic Floor Consortium. Predictive value of prolapse symptoms: A large database study. Int. Urogynecol. J. 2005, 16, 203–209. [Google Scholar] [CrossRef]

	



Fitzgerald, M.P.; Kulkarni, N.; Fenner, D. Postoperative resolution of urinary retention in patients with advanced pelvic organ prolapse. Am. J. Obstet. Gynecol. 2000, 183, 1361–1364. [Google Scholar] [CrossRef]

	



Book, N.M.; Novi, B.; Novi, J.M.; Pulvino, J.Q. Postoperative voiding dysfunction following posterior colporrhaphy. Female Pelvic Med. Reconstr. Surg. 2012, 18, 32–34. [Google Scholar] [CrossRef] [PubMed]

	



Turner, L.C.; Kantartzis, K.; Shepherd, J.P. Predictors of postoperative acute urinary retention in women undergoing minimally invasive sacral colpopexy. Female Pelvic Med. Reconstr. Surg. 2015, 21, 39–42. [Google Scholar] [CrossRef]

	



Alonzo-Sosa, J.E.; Flores-Contreras, J.T.; Paredes-Canul, M. Method for transurethral catheterization for 1-3 days for pelvic floor relaxation in the postoperative period. Ginecol. Obstet. Mex. 1997, 65, 455–457. [Google Scholar]

	



Hakvoort, R.A.; Elberink, R.; Vollebregt, A.; Ploeg, T.; Emanuel, M.H. How long should urinary bladder catheterisation be continued after vaginal prolapse surgery? A randomised controlled trial comparing short term versus long term catheterisation after vaginal prolapse surgery. BJOG 2004, 111, 828–830. [Google Scholar] [CrossRef] [PubMed]

	



Nicolle, L.E. Catheter-related urinary tract infection. Drugs Aging 2005, 22, 627–639. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Patients’ characteristics of 176 included patients.
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	Age (years), mean (range)
	62.42 (28.0–96.0)



	BMI (kg/m2), median (range)
	26.50 (17.8–39.0)



	Parity, median (range)
	2.0 (0.0–9.0)



	Duration of operation (min), mean (range)
	91.42 (20.0–390.0)



	Type of anesthesia
	



	Spinal anesthesia, number (%)
	2 (1%)



	General anesthesia, number (%)
	174 (99.0%)



	Blood loss during operation
	



	<500 mL, number (%)
	176 (100%)



	>500 mL, number (%)
	0 (0%)



	Type of pelvic floor surgery
	



	Uterus preserving prolapse surgery, number (%)
	61 (34.7%)



	Prolapse hysterectomy, number (%)
	115 (65.3%)
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Table 2. Relationship between urogynecologic as well as clinical parameters and post-void residual (PVR) in 176 patients. Cut-off for significant PVR was defined as amounts >150 mL.
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	PVR < 150 mL

(n = 120)
	PVR > 150 mL

(n = 56)
	p-Value 1





	BMI
	
	
	0.042



	<25
	31 (27.7%)
	23 (43.4%)
	



	25–29.9
	43 (38.4%)
	21 (29.6%)
	



	≥30
	38 (33.9%)
	9 (17.0%)
	



	Age
	
	
	0.748



	<62.4
	57 (47.5%)
	25 (44.6%)
	



	≥62.4
	63 (52.5%)
	31 (55.4%)
	



	Type of prolapse surgery
	
	
	0.089



	Uterus preserving prolapse surgery
	47 (39.2%)
	14 (25.0%)
	



	Prolapse hysterectomy
	73 (60.8%)
	42 (75.0%)
	



	POP-Q Stage
	
	
	1.000



	II
	33 (33.7%)
	18 (33.3%)
	



	III and IV
	65 (66.3%)
	36 (66.7%)
	



	ASA classification
	
	
	0.939



	1
	34 (28.6%)
	15 (26.8%)
	



	2
	72 (60.5%)
	34 (60.7%)
	



	3
	13 (10.9%)
	7 (12.5%)
	



	Colporrhaphy anterior
	
	
	0.245



	Yes
	91 (75.8%)
	47 (83.9%)
	



	No
	29 (24.2%)
	9 (16.1%)
	



	Hypertension
	
	
	1.000



	No
	66 (55.0%)
	31 (55.4%)
	



	Yes
	54 (45.0%)
	25 (44.6%)
	



	Diabetes
	
	
	0.269



	No
	98 (81.7%)
	50 (89.3%)
	



	Yes
	22 (18.3%)
	6 (10.7%)
	



	Postoperative Complication
	
	
	0.433



	No
	106 (88.3%)
	52 (92.9%)
	



	Yes
	14 (11.7%)
	4 (7.1%)
	







1 Chi-Square test.
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Table 3. Multivariate regression analysis with PVR as dependent variable and clinical characteristics as independent variables.






Table 3. Multivariate regression analysis with PVR as dependent variable and clinical characteristics as independent variables.





	
Variable

	
PVR (<150 mL vs. >150 mL)




	

	
OR

	
95% CI

	
p-Value






	
Age

	
0.38

	
−0.01; 0.01

	
0.705




	
BMI

	
−2.65

	
−0.05; –0.01

	
0.009




	
OP anterior compartment

	
0.98

	
−0.1; 0.3

	
0.329




	
Duration of operation

	
−0.36

	
−0.01; 0.01

	
0.723




	
POP-Q Stage

	
0.34

	
−0.08; 0.1

	
0.735




	
Prolapse hysterectomy vs. uterus preserving prolapse surgery

	
−2.16

	
−0.38; −0.02

	
0.032
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