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Background: Hysterectomy is a widely used surgical approach for benign gynecological conditions, although recently there have been differences in the surgical route selected in different regions.



Aims: To estimate recent temporal trends, this study collected data on surgical approaches and adnexal surgeries during hysterectomies for benign diseases at a single institute from 2015 to 2021.



Materials and methods: We retrospectively analyzed data from Xiangyang No.1 People's Hospital, Hubei University of Medicine in Xiangyang, China, and identified 1828 women who underwent hysterectomies for benign gynecologic conditions performed with or without bilateral salpingectomy (BS) or bilateral salpingo-oophorectomy (BSO) between January 2015 and December 2021.



Results: There was an upward trend in the performance of hysterectomy and hysterectomy with BS, and there was a difference in the trends of concomitant adnexal surgery between AH, TLH, and VH, especially in TLH with BS. Patient characteristics data demonstrated that the most frequent indication for hysterectomy was leiomyoma, especially in women aged 45 to 65. Compared to AH, TLH, and VH, the operative bleeding, duration of surgery, and length of hospital stays of patients undergoing TLH with BS and BSO was the lowest. The surgical approach to benign diseases has changed dramatically due to a growing proportion of patients choosing minimally invasive procedures. The laparoscopic approach is becoming popular due to its capacity to decrease intraoperative blood loss and reduce hospitalization.



Conclusions: We should put more emphasis on surgical training for the TLH approach and help gynecologic surgeons provide the proposed added benefit of BS to their patients.
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Introduction

Despite the remarkable impact of conservative management of benign uterine disease and the decline in hysterectomy rates, hysterectomy remains the most common and widely performed gynecologic surgical procedure worldwide. Hysterectomy is the treatment of choice for 90% of benign uterine diseases (1). Options for hysterectomies include abdominal, vaginal, laparoscopic, and robotic procedures (2, 3). Common benign gynecological conditions treated by hysterectomy include uterine leiomyomata, endometriosis, abnormal menstrual bleeding, and pelvic organ prolapse, among others (4).

Bilateral salpingectomy (BS) is now widely studied, and two recent population-based retrospective studies have shown a decreased risk of ovarian cancer among women receiving salpingectomy or tubal ligation (5, 6). Bilateral salpingo-oophorectomy (BSO; the removal of both ovaries and fallopian tubes) is also commonly used in clinical hysterectomy, which is the most common procedure for benign uterine disease in nonpregnant women worldwide and is effective in preventing ovarian cancer and reducing the risk of subsequent surgery. However, BSO is not suitable for all women as it results in immediate menopause, which may lead to increased mortality due to cardiovascular disease, cognitive impairment, sexual dysfunction, and osteoporosis (7). Therefore, the technical trend of hysterectomy is determining the appropriate surgical approach to reduce the risk of hysterectomy itself.

Although surgical approaches have been regulated in numerous reports and published guidelines, there is still substantial variation within and between countries about the choice of surgical route (8–10). This study aims to examine changes in surgical approach and adnexal surgeries during hysterectomies for benign diseases from 2015 to 2021. This paper mainly focuses on the influence of abdominal, total laparoscopic, and vaginal surgical approaches on hysterectomies for benign indications.



Patients and methods

A retrospective study was conducted to collect 1828 cases of benign hysterectomy from 01/01/2015 to 31/12/2021 from the electronic case database of the Department of Obstetrics and Gynecology of the No. 1 People's Hospital of Xiangyang City, Hubei University of Medicine (a large general hospital in Xiangyang City, Hubei Province, China). Case searches were performed using the following ICD-9-CM procedure codes: abdominal hysterectomy (AH) (68.3), total laparoscopic hysterectomy (TLH) (68.4), or vaginal hysterectomy (VH) (68.5). AH requires an incision of the abdominal wall, separation of the bladder, and treatment of blood vessels and ligaments before a hysterectomy. TLH used a four-hole method of abdominal distension, a puncture cannula, and an insertion scope to remove the uterus under laparoscopy. VH is the removal of the uterus through the vagina, with the incision located at the top of the vaginal vault, leaving no wound in the abdomen. This study was approved by the Ethics Committee of Xiangyang No. 1 People's Hospital, Hubei University of Medicine (2022KY058). In accordance with the Declaration of Helsinki, all patients provided written or oral informed consent prior to enrollment.

Case inclusion criteria included a clinical diagnosis of benign uterine diseases, the main surgical approaches of AH, TLH, or VH, the absence of surgical contraindications, normal cognition, and the completeness of clinical records. Excluded criteria included female patients with ICD-9-CM diagnosis codes for primary or secondary malignant diseases (140–208), complicated by important organ dysfunction, comorbid mental illness, severe respiratory diseases, missing clinical data, non-cooperation, or involuntary participation in this study. We subclassified subtotal AH, TLH, and VH according to the type of adjoint surgery performed at the time of hysterectomy, specifically bilateral salpingectomy (BS) and bilateral salpingo-oophorectomy (BSO). Clinical data such as operative bleeding, duration of surgery, length of hospital stays, surgery cost, and uterine volume were also collected.

Statistical analyses were performed using SPSS 22.0; P < 0.05 was considered statistically significant.



Results

Between January 2015 and December 2021, 1,828 women between the ages of 29 and 83 years had hysterectomies for benign gynecologic conditions. Figure 1 shows the total number of patients who underwent AH, TLH, or VH with BS, BSO, or neither BS nor BOS, in addition to hysterectomies with BS, BSO, and neither. During the study period, a regular increase in the total number of hysterectomies was observed between 2015 and 2019. Compared to 2019, there were −15.53% (n = 272) fewer hysterectomies in total in 2020. In 2021, a 38,60% increase (n = 377) was observed in comparison to 2020. The trend for the number of hysterectomies with BS mirrored that for the total number of hysterectomies. In addition, there was a steady increase in the number of hysterectomies with BSO. Moreover, neither BS nor BSO showed a declining trend during the research phase.
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FIGURE 1
Total number of hysterectomies performed, BS, BSO, and neither.


Figure 2 shows the total number of hysterectomies, the number of hysterectomies with BS, BSO, or neither in each surgical method. The average annual growth rate of the total number of hysterectomies was −17.89% in AH, 36.56% in TLH, and −6.81% in VH. In the AH (Figure 2A), there was a sharp downward trend of −73.33% between 2015 and 2016 in the total number of AH and the number of AH without BS and BSO. Accordingly, the total number of AHs stayed stable between 2016 and 2019 and presented a marginal increase between 2019 and 2021. However, the number of AH without BS and BSO decreased slightly in 2016–2018 and bottomed out in 2018–2021. The number of AH with BS presented a marginal upward trend in 2015–2017, then flattened out in 2017–2020, and finally grew in 2020–2021.
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FIGURE 2
The total number of hysterectomies, the number of hysterectomies with BS, BSO, and neither at AH (A), TLH (B), and VH (C).


The number of AH with BSO remained low level throughout the study period. In the TLH (Figure 2B), the total number of TLH and the number of TLH with BS increased steadily between 2015 and 2019, declined by 9.73% and 4.64%, respectively, in 2021 in comparison to 2019, and exhibited an upward trend again in 2020–2021. Meanwhile, the number of TLH without BS and BSO began to rise and then dwindled, and the number of TLH with BSO presented a marginal upward trend during the study period. In the VH (Figure 2C), both the total number of VH and the number of VH without BS and BSO grew initially and then gradually diminished between 2015 and 2019, but 2019 was characterized by a decline followed by an increase in 2021. In contrast, the number of VH cases with BS and BSO remained low between 2015 and 2021.

Table 1 provides a breakdown of patient characteristics by indication for AH, TLH, and VH. Leiomyoma was the most frequent indication for AH, TLH, and VH in relation to gestational ages, followed by endometrial lesions. In the age groups 25–40 and 40–45, endometrial lesions were the most common indication for AH, TLH, and VH (n = 30, 69.7%, and n = 115, 52.5%), followed by leiomyomas (n = 8, 18.6%, and n = 77, 35.2%). In the age groups 45–50 and 50–65, most of the indications for AH, TLH, and VH were leiomyomas (n = 336, 51.4%, and n = 344, 47.1%), followed by endometrial lesions (n = 263, 40.3%, and n = 141, 19.3%). In the age group >65, the majority of indications for AH, TLH, and VH were uterine prolapse (n = 130, 71.0%), followed by leiomyoma (n = 15, 8.2%), other diseases (n = 24, 13.1%), and cervical intraepithelial neoplasia (n = 14, 7.7%).


TABLE 1 Patient characteristics by hysterectomy indication.
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Details of patients' characteristics by surgical approach are given in Table 2. Patients undergoing hysterectomies have increased number of pregnancies. In terms of AH, the majority of participants were aged 50–65 (n = 86, 42.3%), followed by those aged 45–50 (n = 83, 40.9%), 40–45 (n = 24, 11.8%), >65 (n = 6, 3.0%), and 25–40 (n = 4, 2.0%). The majority of TLH participants were aged 45–50 (n = 562, 40.9%), followed by those aged 50–65 (n = 528, 38.4%), 40–45 (n = 192, 14.0%), >65 (n = 55, 4.0%), and 25–40 (n = 37, 2.7%). The majority of age groups in the VH were >65 (n = 122, 48.6%), followed by 50–65 (n = 117, 46.6%), 45–50 (n = 7, 2.8%), 40–45 (n = 3, 1.2%), and 25–40 (n = 2, 0.8%). In the AH, leiomyoma (n = 117, 57.6%) was the most frequent indication for hysterectomy, followed by endometrial lesions (n = 47, 23.2%), other diseases (n = 31, 15.3%), cervical intraepithelial neoplasia (n = 7, 3.4%), and uterine prolapse (n = 1, 0.5%). In the TLH, leiomyoma was the most frequent reason for hysterectomy (n = 659, 48.0%), followed by endometrial lesions (n = 498, 36.2%), cervical intraepithelial neoplasia (n = 132, 9.6%), other diseases (n = 56, 4.1%), and uterine prolapse (n = 29, 2.1%). In the VH, the most frequent indication for hysterectomy was uterine prolapse (n = 235, 93.6%), followed by endometrial lesions, cervical intraepithelial neoplasia, other diseases, and uterine prolapse (both n = 4, 1.6%).


TABLE 2 Patient characteristics by surgical approach.
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Table 3 divides patients undergoing hysterectomy with BS or BSO by different surgical approaches to hysterectomy for benign indications and records hospitalization information for patients, including operative bleeding, duration of surgery, length of hospital stays, surgery cost, and uterine volume. During the five-year study period, a total of 1,828 women were included in the study, with 203 undergoing AH, 1,374 undergoing TLH, and 251 undergoing VH. Specifically, 76 patients underwent a BS (37.4%), 42 BSO (20.7%), and 85 neither (41.9%) at AH, 909 patients underwent a BS (66.2%), 212 BSO (15.4%), and 253 neither (18.4%) at TLH, and eight patients underwent a BS (3.2%), 9 BSO (3.6%), and 234 neither (93.2%) at VH. Furthermore, there were notable differences in the severity of operative bleeding for those patients undergoing AH, TLH, and VH with BS (P < 0.05), with VH having the highest incidence. The operative bleeding of patients undergoing VH was significantly higher than TLH (P < 0.05) and VH was significantly higher than AH (P < 0.05). There were also notable differences in the operative bleeding of patients undergoing AH, TLH, and VH with BSO (P < 0.05), with AH having the highest operative bleeding and being significantly higher than TLH (P < 0.05). Patients undergoing hysterectomy without BS and BSO were found to have statistically different operative bleeding among AH, TLH, and VH (P < 0.05), with AH having the highest operative bleeding. The operative time of patients undergoing AH, TLH, and VH with BS and BSO (P < 0.05) differed significantly, with TLH requiring more time than VH. In terms of length of stay, there was a statistically significant difference between BS patients and neither BS nor BSO patients among the three surgical approaches. The greatest operative bleeding was AH among three surgical approaches for patients with BSO and the greatest operative bleeding was VH among three surgical approaches for patients without BS nor BSO. In terms of surgery cost, there were significant differences between the three surgical approaches with BS, BSO, and neither BS nor BSO (P < 0.05) with VH having the highest surgery cost among the three surgical approaches with BS, BSO, and neither BS nor BSO. In terms of uterine volume, among the three surgical methods, the differences between BS patients, BSO patients and patients without BS or BSO were statistically significant. Among them, the three types of VH surgical approach had the largest uterine volume.


TABLE 3 Comparison of rates of bilateral salpingectomy (BS) and bilateral salpingo-oophorectomy (BSO) between different surgical approaches to hysterectomy for benign indications.

[image: Table 3]



Discussion

During the study period, our hospital observed an important shift in the surgical approaches and adnexal procedures performed during hysterectomies for benign gynecologic conditions. The total number of patients undergoing AH, TLH, and VH and the number of patients undergoing AH, TLH, and VH with BS in this study have increased steadily since 2015, whereas the number of patients undergoing AH, TLH, and VH with BSO has increased only slightly. A similar study found that gynecologic surgeons in the United States were increasingly performing BS during benign hysterectomy (11), and that nearly 60% of women had undergone opportunistic salpingectomy during benign hysterectomy by 2015 (11). In addition, our study revealed a limitation of BSO during VH, similar to a recent study that found that 16.5% of VH were performed with salpingectomy compared to 55.8% of hysterectomies performed via other routes (12). Despite the fact that performing adnexal surgery at the time of vaginal hysterectomy was an acknowledged challenge, previous research demonstrated that salpingectomy was feasible for the majority of women undergoing vaginal hysterectomy, as 81% of cases were reported to have successfully undergone this procedure in one publication (13). Meanwhile, the slight increase in BSO was inconsistent with the findings reported by Lai et al. (14), which presented a decreasing trend in this surgery. As for the number of hysterectomies with/without adnexal surgeries in each surgical method, a significant reduction in the number of AH by −17.89% accompanied by an increase in the number of TLH by 36.56% over the study period suggests a positive change in our hospital, which was consistent with the Polish study (15). There was also a sharp downward trend in the total number of hysterectomies between 2019 and 2020. There are likely several patients whose hysterectomy is being postponed due to the coronavirus (COVID-19) pandemic (16).

Patient characteristics data in our study demonstrated that the most frequent indication for hysterectomy was leiomyoma, followed by endometrial lesions, and these results were consistent with what was observed in Finland between 2001 and 2018 (10). Another important finding was that the majority of hysterectomy indications were endometrial lesions in the 25–45 age group, leiomyoma in the 45–65 age group, and uterine prolapse in the >65 age group. Uterine prolapse can affect women of any age, but it more commonly occurs in older women and increases with age, reaching a peak of 5% in women aged 60–69 (17). Furthermore, in the current research, patients were more likely to have a hysterectomy if their number of pregnancies had increased, and based on the different surgical approaches, the majority of the age criteria for hysterectomy were between 50 and 65 in AH, 45 and 50 in TLH, and >65 in VH. Leiomyoma in AH and TLH, and uterine prolapse in VH, were observed to be the most significant indications for different surgical approaches. A retrospective study including 172 women aged 45–85 who had VH for uterine prolapse found that 78% of women also underwent BSO (18), which was consistent with our findings.

In a comprehensive analysis of different surgical approaches for hysterectomy, we found that TLH was the main surgical approach for BS in this study. At the same time, the results showed that in the three surgical approaches of AH, TLH, and VH, the operative bleeding, duration of surgery, and length of hospital stay of patients undergoing TLH combined with BS and BSO were significantly lower than those of the other two groups. This is the study's primary finding. However, TLH is more widely used, probably because laparoscopic assistance allows for a clearer view of the pelvic structures (19). Comparative studies with benign indications for VH and AH have also demonstrated a better and faster improvement in the short-term quality of life after laparoscopic surgery (20).

However, our study has limitations. Observing the change in the surgical approach to hysterectomy and the type of adnexal surgery over a longer period of time with a larger sample size can make the research better. In addition, the single data center in our hospital is limited to AH, TLH, and VH patients with/without BS and BSO, restricting the generalizability of the findings. Therefore, multi-centered studies with larger sample sizes are required.



Conclusion

From 2015 to 2021, the number of patients with hysterectomies in our hospital increased significantly, as did the incidence of THL, especially when combined with BS. TLH can reduce intraoperative blood loss and hospitalization in the majority of patients and has become the most important surgical approach for hysterectomy of benign gynecological diseases in our hospital. Therefore, emphasizing TLH surgical training is more beneficial for BS patients.
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Indication for hysterectomy Leiomyoma 117 (57.6%) 659 (48.0%) 4 (1.6%)
Endometrial lesions 47 (23.2%) 498 (36.2%) 4(1.6%)
uterine prolapse 1 (0.5%) 29 (2.1%) 235 (93.6%)
Cervical intraepithelial neoplasia 7 (3.4%) 132 (9.6%) 4 (1.6%)
Other diseases 31 (15.3%) 56 (4.1%) 4 (16%)
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