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      Abstract

      


      Aims


      To determine the efficacy of antegrade scrotal sclerotherapy (ASS) for the treatment of persistent or recurrent varicoceles in infertile men.


      Patients and methods


      A total of 54 patients with persistent or recurrent varicocele and impaired semen quality underwent ASS for the treatment of a varicocele. The parameters for evaluation every 6 months after redo surgery included semen parameters, serum levels of inhibin B, FSH, total testosterone, testicular volume, postoperative complications and spontaneous pregnancy rates. Twenty-four (24) control subjects with abnormal semen parameters, were randomly selected from untreated infertile varicocele patients.


      Results


      After a mean follow up of 32.66 ± 1.7 months, significant improvement was noted in mean sperm concentration, motility and morphology (p < 0.05). Also, a significant lowering in the percentage of sperm with abnormally thin head morphology was observed after redo surgery. A couple's chance of spontaneous pregnancy rates was higher and occurred in 20 cases (37%). No significant changes in the mean serum inhibin B, FSH and total testosterone levels were observed during follow up. No patient experienced recurrence, hydrocele or testicular atrophy.


      Conclusions


      Antegrade internal spermatic vein sclerotherapy is technically safe and effective for treatment of persistent or recurrent varicoceles. ASS can significantly improve seminal parameters in men with recurrent varicocele and may even result in increased chance of spontaneous pregnancy.
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      Introduction

      


      Varicocele is an andrological condition characterized by abnormal dilatation and tortuosity of the veins of the pampiniform plexus within the spermatic cord and is one of the most important causes of male fertility. Its prevalence is known to be about 22% in the general male population and 15% in adolescents. About forty percent of men with varicoceles associated with abnormal semen parameters [1,2]. Several studies confirmed an association between varicocelectomy and improvement of seminal parameters [3]. Moreover, recent randomized controlled trials (RCTs) showed the potential improvement also in the pregnancy rate in patients who did varicocelectomy in comparison with observation [2]. However, many procedures either surgical or percutaneous routes have provided effective treatment with recurrence rates reported at 1%-20% in the published literature [4,5]. The cause of recurrence is most frequently demonstrated by either retrograde or antegrade gonadal venography as collateralization of the gonadal vein and incompetent valves of the internal spermatic vein (ISV) [6-9].


      The choice of the technique for recurrent varicocele repair and the procedure's impact on semen quality parameters and serum hormonal spermatogenic markers (total testosterone, FSH and inhibin B) are much debated. Many procedures have been used for recurrent varicocele treatment such as open spermatic vein ligation, laparoscopy, and microsurgery. However, all previous surgical strategies aimed at ligation of collateral veins that are inadequate to reduce varicocele recurrence [6,8,10]. On the other hand, percutaneous transcatheter embolization have been used as minimally invasive procedures, which allows detection of the internal spermatic vein and collateral veins that either been missed during varicocoelectomy or recanalized postoperatively [11,12].


      The relevance of recurrent varicocele repair in assisted reproductive technologies (ART) and the pregnancy outcome is also still subject to debate because of the controversy in research findings [13,14]. The effective role of antegrade scrotal sclerotherapy (ASS) in infertile patients with varicocele have been studied and proved [15]. However, only few reports about its role in recurrent varicocele have been published [16]. In this study, we evaluate the treatment outcome of ASS in infertile patients with recurrent varicocele.


      Patients and Methods

      


      Patients


      Fifty-four (54) infertile patients were diagnosed with abnormal semen parameters and identified as having persistent or recurrent varicocele (28 subinguinal, 12 high retroperitoneal ligation, 8 inguinal, and 6 laparoscopic) with a minimum postoperative follow-up of 6 months before a redo surgical repair, and who had a minimum six-month follow-up post redo repair [17]. Those 54 consecutive patients were referred to our Division of Andrology in order to undergo ASS. This study was approved by our local ethics committee and was conducted in accordance with the Declaration of Helsinki, and all the participants provided a written informed consent. Twenty-four (24) varicocele patients with abnormal semen parameters, who did not undergo any surgical intervention or medical treatment, were included as controls. Control subjects were randomly selected from untreated infertile varicocele patients. The mean age of control group was 32.91 ± 1.2 years (range 23-43).


      Inclusion and exclusion criteria


      The following criteria had to be included: Infertility persisting longer than 1 year despite regular, unprotected intercourse; and at least one abnormal semen parameters in the initial semen analysis plus semen analyses at 6 months after redo repair assessed by WHO guidelines [18]. Patients with other urogenital diseases (maldescended testis, infection, previous scrotal surgery), endocrinological and internal diseases were excluded from the study. All the studied group have a normal karyotyping, while the patient with genetic abnormalities (e.g., chromosomal abnormalities and Y chromosome microdeletions) were excluded from the study. Also, no definite causes of infertility in partner such as anovulation, endometriosis, or tubal blockage.


      Clinical examination


      Varicocele was diagnosed in men with fertility problems. All patients underwent physical examination in an upright position with the aid of the Valsalva maneuver. Clinical varicocele was graded according to the recommendations of WHO [19].


      Scrotal ultrasonography


      These patients underwent Duplex Doppler ultrasonography of the scrotum in standing and supine position with Valsalva maneuver which was performed before the procedure and 6 months after sclerotherapy. Varicocele was considered persistent or recurrent both clinically and by detection of venous reflux by Duplex Doppler ultrasonography. The testicular volume based on ultrasound was calculated using the formula volume (V) = 0.71 (length × width × depth). When no ultrasound volume was available, the testicular volume was calculated using the formula volume (V) = 1/6 length width [20]. The normal total testicular volume was defined as 32 mL or more [21].


      Hormonal analysis


      Serum inhibin B, FSH, and total testosterone levels were assayed in blood samples drawn in the morning before the sclerotherapy and 6 months after the sclerotherapy. Serum inhibin B was measured by enzyme immunoassay according to the method previously described by Lambert-Messerlian, et al. [22] and Groome, et al. [23]. The reference range for serum inhibin was taken as 113-389 pg/mL. Serum concentrations of FSH and total testosterone were measured by an automated chemiluminescence system [24,25]. The reference range for both serum total testosterone and FSH were 3.8-9.7 ng/mL; 2.9-8.4 mIU/L, respectively.


      Semen analysis


      Semen analysis was performed according to the 2010 WHO criteria: A sperm count ≤ 15 million spermatozoa/mL and a percentage of progressive motility ≤ 32%). Sperm morphology was assessed according to David's modified classification and the lower reference value for normal sperm was 15% [26]. Samples were obtained by masturbation after 2-5 days of sexual abstinence [27]. The data of semen analysis in each patient are the mean of 2 evaluations performed within 6 months before and after treatment by a single evaluator in both evaluations.


      The Antegrade scrotal sclerotherapy (ASS) procedure was performed according to the technique described by Tauber and Johnsen [28], Di Bisceglie, et al. [29], Ghanem, et al. [15] and Alessandro C, et al. [30].


      Evaluation of the couples


      Baseline evaluation at follow up of the couples consisted of 3-months intervals visits for a period of 12 months. Spontaneous pregnancy data were collected. An ART procedure including intracytoplasmic sperm injection (ICSI), in vitro fertilization (IVF) and intrauterine insemination (IUI) for conception was determined by the presence of serum HCG of > 20 IU on day 14 following embryo transfer, followed by a 2 months scan for presence of a foetal heartbeat.


      Statistical analysis


      The data were analyzed with the statistical package for social sciences, version 20, for windows software (SPSS Inc, Chicago, Illinois). P values < 0.05 were considered statistically significant when examining the comparison of variables in two different groups. Results are expressed as mean ± SEM. The statistical significance of any change in the serum hormonal values was tested using the spearman rank correlation.


      Results

      


      A total of 54 patients with recurrent varicocele underwent radiological sclerotherapy of the internal spermatic vein; all the patients had a technically successful antegrade sclerotherapy (ASS), as confirmed by disappearance of the varicocele both clinically and by Doppler ultrasonography. The mean varicocele recurrence time for the patients was 14.81 months (range: 8-22 months) after the initial treatment. All patients with recurrent varicoceles who underwent redo varicocelectomy had palpable left sided varicocele, where 52 (96%) patients were grading I and 2 (4%) were grade II. The mean age of this group at redo repair was 33.78 ± 1.9 years (range 21-43). The mean post redo repair follows up period was 32.66 ± 1.7 months (range, 18-58 months) (Table 1).


      
        Table 1: Preoperative patient's demographic data. View Table 1

      


      The preoperative and postoperative semen analysis after redo surgery using ASS showed a significant improvement in sperm concentration (14.24 ± 1.3 × 106/ml vs. 24.47 ± 1.2 × 106/ml, p < 0.04) and progressive motility (24.67 ± 1.9% vs. 36.48 ± 1.1%, p < 0.02). A5/12/2018lso, significant changes in normal sperm morphology were observed (14.17 ± 1.5% vs. 28.76 ± 1.2%, p < 0.02). The mean percentage of sperm with an abnormally thin head was significantly lower after 6 months treatment than at basal examination (7.98 ± 0.3% vs. 15.46 ± 0.2%, p < 0.03, respectively). The mean multiple anomalies index was significantly lower when comparing six months treatment with basal examination (1.85 ± 0.2 vs. 1.96 ± 0.1, p < 0.002, respectively) (Table 2). A significant increase in semen parameters was observed in 39 patients (72%).


      
        Table 2: Changes in the Semen parameters and hormonal levels before and after 6 months follow up in both post redo varicocelectomy patients and control groups. View Table 2

      


      At the base line, the mean serum total testosterone, FSH and inhibin B levels were 7.81 ± 0.2 ng/mL, 8.56 ± 0.3 mIU/mL and 146.62 ± 2.9 pg/mL, respectively. There were no any significant changes in any of these hormonal levels after redo surgery using ASS (Table 2). Also, no significant changes in right and left testicular volume was observed after ASS during 6 months follow up period (right: 18.89 ± 0.5 vs. 19.48 ± 0.4 mL; left: 19.11 ± 0.5 vs. 18.97 ± 0.4 mL; p > 0.05).


      In the control group, no significant variations in seminal parameters were observed 6 months after basal examination (sperm concentration, 14.13 ± 0.7 vs. 14.14 ± 0.7 × 106 /mL; progressive motility, 24.29 ± 1.4 vs. 25.08 ± 1.3%; normal sperm morphology, 14.79 ± 0.5 vs. 14.29 ± 0.5%; abnormal thin head, 14.04 ± 0.5 vs. 13.25 ± 0.4%; multiple anomalies index, 1.79 ± 0.1 vs. 1.71 ± 0.2. A significant difference was found in the seminal parameters (sperm concentration, progressive motility, normal sperm morphology, abnormal thin head and multiple anomalies index) in the treated subjects in comparison with controls (p < 0.05). No significant changes in testicular volume was observed during 6 months follow up period (right: 18.89 ± 0.5 vs. 19.48 ± 0.5 mL; left: 19.11 ± 0.5 vs. 18.98 ± 0.4 mL; p > 0.05).


      Also, in the control group no significant variations in hormonal levels were observed 6 months after basal examination (inhibin B, 141.17 ± 4.9 vs. 142.99 ± 5.3 pg/mL; FSH, 8.79 ± 0.5% vs. 8.51 ± 0.4 mIU/mL; total testosterone, 7.89 ± 0.2% vs. 7.97 ± 0.3 ng/mL.


      By a mean of 8.1 ± 3.1 months after redo surgery, 20 (37)% of couples had achieved spontaneous pregnancy. Where, men who achieve a spontaneous conception had a higher significant improvement in the semen parameters than those that did not. An additional (9) 32% of 28 couples achieved pregnancy via ART (ICSI, IVF, IUI) with a mean of 18.3 ± 6.6 months after ASS procedure. The chance of achieving clinical pregnancy rates (38%, 33% and 22% in ICSI, IUI and IVF, respectively) and live birth rates (31%, 16%, and 11% in ICSI, IUI and IVF, respectively) by ART procedure were achieved.


      Six patients suffered spermatic cord inflammation that resolved with antibiotics and one case had a superficial wound infection. No patient developed a hydrocele after surgery. No patient experienced another recurrence or testicular atrophy.


      Discussion

      


      Varicocele is a pathological condition which is clearly associated with infertility and impaired testicular function. A recent meta-analysis of published literature has shown that varicocele repair significantly improves sperm parameters and quality. However, persistent or recurrent varicocele after failed varicocelectomy is still a significant complication in infertile patients [5,6,31].


      A redo varicocelectomy in infertile patients is a matter of controversy. Where many surgeons prefer subinguinal microscopic repair of recurrent varicocele based on the higher success rates and a lower incidence of recurrence of primary open repair [32,33]. However, still redo surgery associated with an increase the incidence of hydrocele formation, testicular artery injury, testicular volume loss and varicocele recurrence [17]. This mainly due to the anatomical disturbance of both the blood supply and lymphatic drainage to the ipsilateral testicle during the primary repair and therefore more prone for further injury during redo surgery. For this reason, some practitioners have favored the use of radiographic percutaneous treatment, feeling this procedure is safer and thus the therapeutic modality of choice [11,34]. In this current study, the decision is to perform a redo varicocelectomy with ASS in a group of infertile patients with abnormal semen parameters.


      However, data on the effect of antegrade sclerotherapy treatment on semen parameters in patients with recurrent varicocele are limited [16]. In the present study; this technique has proved to be effective in this group of patients in terms of improvement of the semen parameters. Also, there is a significant decrease in the proportion of spermatozoa with an abnormally thin head. In contrast, Gazzera, et al. [35] did not observe any significant differences in sperm morphology. At the same time, there is an increased incidence of the chance of spontaneous pregnancies in couples up to 37%. So, redo repair improved patient semen parameters to a level that may reduce the need for ARTs or sperm retrieval procedures. Also, in case of no spontaneous pregnancy the sperm improvement allowed an upgrading of artificial reproductive techniques, from ICSI to IUI and IVF [36,37]. In this group of patients, ICSI showed a significantly better pregnancy rate than IUI and IVF [38,39]. So, in patients who still needed ART for conception, a redo repair was found to increase the pregnancy rates and live birth rates.


      Varicocele in infertile men is generally associated with pathological changes in the seminiferous tubule structure, impaired spermatogenesis, and hypogonadism. It has been shown that varicocelectomy significantly increases serum total testosterone levels and inhibin B concentrations in infertile men with hypogonadism [40]. Also, non-obstructive azoospermia (NOA) patients may show ejaculated spermatozoa and significantly decrease in serum FSH level after a retrograde internal spermatic vein embolization of a left side varicocele [41]. In the present study, we did not observe significant changes in serum total testosterone, FSH and inhibin B concentrations after ASS. In contrast, in men with severe oligoasthenoteratozoospermia (OAT), ASS was associated with a significant increase in inhibin B levels and a significant decrease in FSH levels [15]. This discrepancy may be due to the fact that the serum inhibin B and FSH levels were in the normal range in the current study, which suggests that spermatogenesis was not strongly altered. Also, there were no major Sertoli cell disorders and Leydig cell dysfunction in the population of study.


      ASS, beside many advantages mentioned by Ghanem, et al. [15] has the advantageous that a phlebography performed before procedure allows the identification of the patient's venous drainage pathway of the testis and cause of recurrent varicocele and subsequent planning in order to ensure a safe procedure. Also, spermatic cord dissection was avoided, and the vas deferens and deferential vessels, cremasteric muscle, and a majority of the lymphatics and arteries were preserved as much as possible. So, ASS can be advocated as a safe and successful option in redo cases which also was documented by Mazzoni, et al. [16] although a small percentage of cases in this current study were noted to develop spermatic cord inflammation, but without unwanted implications in the fertility of such group of patients. Treatment with percutaneous embolization (PE) was also documented to be the least cost-effective approach and is best used only in cases of surgical failure in the era of the management of the varicocele-associated infertility [42].


      Although many urologists recommend radiographic retrograde embolization as the safest form of redo repair, this method has 6-20% recurrence rates [5,10-12]. In contrast to our study, there were no further recurrences (during this relatively long follow up) after ASS in this study. Also, coils are still widely used to embolize the testicular veins in these procedures, which carry the risk of systemic migration of coils and cause ischemic testicle [43,44]. In addition, the details of the retrograde embolization procedure differ among institutions. At the same time, embolization requires a physician with experience in interventional radiology [45,46].


      Limitations of this study are the small cohort size. Despite the small number of patients included, however, this study is one of the largest series of its kind and when compared with most other recurrent varicocele studies. Also, this study is one of the first of its kind for improvements in semen parameters and conception rate following recurrent varicocele repair using ASS.


      Conclusions

      


      In conclusion, this study shows that antegrade scrotal sclerotherapy is an effective and safe procedure for treatment of patients with recurrent varicoceles. Also, it is associated with improvement in sperm parameters and increase in pregnancy rates in infertile patients. Therefore, this method should be also considered for such cases, even in cases in which the cause of recurrent varicocele is not evident. Meanwhile, more detailed studies should be further done in order to justify its superiority over other repeat surgery in recurred varicocele.
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