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摘  要 

女性压力性尿失禁(Female urinary stress incontinence, SUI)是女性常见疾病，其发病率随年龄增长而

增加。疾病对患者生活、心理带来巨大压力及沉重经济负担。本综述对尿道及其周围组织结构在尿控及

对女性SUI影响方面的相关文献进行综述、分析，探讨尿道及其周围组织结构在SUI进程中的重要性，为

未来对SUI疾病研究及治疗方案提供参考。 
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Abstract 
Female urinary stress incontinence (FUSI) is a common gynecological disorder, with its incidence 
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increasing with age. The disease imposes significant psychological stress and economic burden on 
patients’ lives. This review summarizes and analyzes relevant literature on the structural relation-
ship of the urethra and its surrounding tissues to urinary control and their impact on female SUI, 
exploring the importance of the urethra and its surrounding tissue structures in the pathogenesis 
of SUI, so as to provide reference for future research and treatment strategies of SUI. 
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1. 引言 

压力性尿失禁(Urinary stress incontinence, SUI)是指在腹压增加时，如咳嗽、打喷嚏或运动时，不自主

地从尿道漏出尿液[1]。女性多见，其发病率在 25%~45% [2] [3]，随年龄增长而增加[4] [5]。SUI 对患者

的生活质量造成多方面的影响，不仅影响日常活动，还导致心理困扰和社会孤立[6]-[10]。同时，SUI 也

是一个严重的公共卫生问题，为家庭和社会带来巨大的经济负担[11]。SUI 的发生与多方面的因素密切相

关[1] [2] [12]。本文将聚焦于尿道及其周围组织在 SUI 疾病进展中解剖结构变化、病理生理表现进行综述

和讨论。 

2. 尿道解剖结构与 SUI 

女性尿道由上皮、平滑肌、骨骼肌和结缔组织组成，这些组分共同维持其结构和功能的完整。 

2.1. 尿道正常结构与尿控 

女性尿道相对较短，长度平均约 3~5 厘米，几乎完全由膜部组成[13]。尿道内层通常由移形上皮和复

层柱状上皮组成[13]。尿道壁由内外两层肌肉组成，内层为平滑肌，构成内尿道括约肌；外层为骨骼肌，

形成外尿道括约肌[14] [15]。其中，平滑肌层又分为内层的纵向平滑肌和外层相对较薄的环形肌[14]。尿

道平滑肌通过收缩和舒张来调节尿道管腔的阻力，从而控制尿液的流动。尿道平滑肌的收缩是维持尿控

的重要机制之一[14]。在膀胱充盈期间，膀胱逼尿肌保持松弛以适应尿量增加，而尿道则保持收缩以防止

尿液遗漏[16]。尿道平滑肌的这种持续性收缩活动，有助于维持尿道内压，抵抗膀胱内压，从而实现尿液

的有效储存[14] [17] [18]。女性尿道外括约肌主要由骨骼肌组成，围绕尿道。在胎儿发育过程中，外部尿

道括约肌从一种未分化肌肉纤维的同心括约肌演变为横纹肌的瞬时环，在出生后第一年内，当括约肌呈

现 Ω形结构时，该环在后尿道中从尾部向颅部退化[13] [19]。Venema 等人在成人女性尿道括约肌系统的

解剖研究表明，它并非简单的环形结构，而是由多个部分组成，包括括约肌尿道肌(sphincter urethrae)、尿

道阴道括约肌(urethrovaginal sphincter)和尿道压迫肌(compressor urethrae)等(图 1) [20]。这些肌肉协同作

用，确保尿道的闭合[20] [21]。 
尿道外括约肌是维持尿控的关键组成部分，它通过收缩使尿道闭合，防止尿液漏出[15] [22]。膀胱充

盈期间，尿道外括约肌的持续收缩有助于保持尿道压力高于膀胱压力，从而维持尿液的储存[23]。排尿时，

尿道外括约肌必须放松，允许尿液顺畅排出。这种协调的尿道放松与膀胱逼尿肌的收缩共同完成排尿过
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程[23] [24]。综上，尿道自身生理结构通过改变尿道开闭情况从而改变尿道闭合压力来达到尿液控制的目

的。 
 

 
Figure 1. Shows a detailed anatomical diagram of the female lower urinary tract and pelvic floor structures, which include key 
muscles such as the sphincter urethrae, sphincter urethrae (vaginal part), and compressor urethrae. These structures collectively 
maintain urethral integrity and urinary control [20] 
图 1. 显示了女性下尿路和盆底结构的详细解剖图，其中包含尿道括约肌(sphincter urethrae)、尿道阴道括约肌

(sphincter urethrae)和尿道压迫肌(compressor urethrae)等关键肌肉。这些结构共同维持尿道的完整性和尿液控制[20] 

2.2. 尿道括约肌结构性异常与 SUI 

尿道的闭合机制是维持排尿控制的关键，主要由尿道括约肌系统实现[25] [26]；内尿道括约肌(平滑

肌)与外尿道括约肌(骨骼肌)共同维持尿道闭合，在膀胱充盈和排尿过程中发挥作用[15]。尿道括约肌结构

性异常(括约肌纤维组织减少、肌肉退变等)导致的尿道的闭合机异常是 SUI 的重要病理因素之一。Morgan
等人通过磁共振成像也证实了 SUI 女性尿道括约肌具有解剖异常，包括其长度和厚度可能与尿道功能和

盆底功能具有相关性[27]。尿道括约肌的结构异常可能由多因素引起：① 组织退化和年龄相关性变化：

随着年龄增长，尿道括约肌结构发生异常，如胶原纤维增生、肌肉密度降低，都可能削弱尿道的闭合能

力，从而导致尿失禁[28] [29]。Klauser 等人通过动态尿道内超声发现尿道括约肌的厚度和回声模式的变

化与年龄相关[30]。② 经阴道分娩：阴道分娩过程中，胎头通过产道对盆底组织施加巨大的压力，可能

导致尿道括约肌的机械性损伤(肌肉过度伸展、撕裂)，这种损伤可能导致尿道横纹括约肌(EUS)的功能障

碍，从而影响尿道闭合机制导致 SUI 的发生[31] [32]。③ 肥胖：Yung-Chin Lee 等在 Zucker 肥胖(ZF)大
鼠模型中，发现肥胖会引起尿道括约肌(包括平滑肌和横纹肌)的结构性改变[33]；肥胖大鼠的尿道括约肌

尽管体积或厚度可能无显著变化，但其收缩功能受损，这提示了这种改变是内在的结构性缺陷而非单纯

的肌肉萎缩或肥大[33]。肥胖可能导致尿道括约肌组织内结缔组织和脂肪浸润的增加，而正常的肌细胞比

例可能下降。这种改变可能破坏肌纤维的排列和收缩效率，影响括约肌的整体力学性能，增加 SUI 风险。

④ 尿道结构异常：如尿道憩室等的尿道异常结构的存在会对尿道及其周围的括约肌组织施加机械压力；

这种压力可能导致括约肌功能的退化或紊乱，使得括约肌无法有效地闭合尿道，从而在腹压增加(如咳嗽、

打喷嚏、运动)时发生尿液不自主渗漏[26]。其次，尿道憩室容易发生感染或炎症[34]。反复的感染和炎症

反应可能导致局部组织的纤维化，进一步影响括约肌的完整性和弹性[35]。纤维化会使括约肌组织变得僵

硬，降低其顺应性，从而影响其正常功能[35]。 
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2.3. 局限性与争议 

尿道自身解剖结构与 SUI 虽然女性尿道的解剖层次及其括约肌复合体的组成已通过大体解剖学得到

确认[20] [21]，但在临床转化与机制研究中仍存在显著局限：① 微观功能量化的缺失：目前的尿动力学

测试虽能评估尿道压，但仍无法在活体状态下精准量化尿道各解剖结构的实时闭合贡献[33]。② 影像学

评估的宏观性：现有的高分辨率 MRI 和超声手段能观察尿道长度(3~5 cm)及肌肉萎缩情况[27]，但难以

准确量化尿道横纹肌内神经支配密度的微小变化，而这正是区分内在括约肌功能障碍(ISD)的关键。③ 内

在因素与外在支持的权重争议：目前的治疗手段多集中于加强“吊床”样的外在支持(如中段尿道悬吊

术)，但对于如何恢复尿道自身黏膜密封性及括约肌肌张力的争议依然存在，这导致部分 ISD 患者在接受

常规手术后疗效不佳。 

3. 尿道周围支持结构与 SUI 

3.1. 正常尿道周围支持结构与尿控 

女性尿道并非一个简单的管道器官，而是由多层结构和复杂的支持结构组成；其功能和自身尿道属

性和周围盆腔支持结构紧密相关[36]。女性尿道主要通过其阴道前壁的筋膜与提肛肌相连，形成一个“吊

床”样的支持系统，即所谓“吊床假说”[36] [37]。该“假说”认为，尿道置于一个由阴道壁及其连接物

组成的支撑层上，在腹内压增高时，尿道会被压向耻骨联合，从而关闭尿道口，防止漏尿[26] [36] [37]。 

3.1.1. 阴道前壁与尿控 
阴道前壁位于膀胱与尿道后方，构成尿道支持系统的核心解剖基础。其与尿道的空间关系呈“叠瓦

状”分布，近端 1/3 与膀胱颈紧密相邻，中段与尿道平行走行并通过致密结缔组织相连，远端 1/3 则延伸

至尿道外口下方[38]。这种特殊的解剖排列使阴道前壁在腹压增加时能够为尿道提供动态支撑，是维持尿

控功能的重要结构基础[38] [39]。阴道前壁由黏膜层 、肌层、外层筋膜三层组织构成，各层在维持尿道

支持功能中发挥协同作用[38] [39]。粘膜层由复层鳞状上皮和固有层构成[21] [38]，上皮细胞富含糖原，

对雌激素水平的变化高度敏感[40] [41]。这有助于维持阴道的湿润环境和弹性[21]。同时，这种激素依赖

性的形态学变化不仅影响黏膜的分泌功能，还对其屏障保护作用产生影响[40]。固有层含丰富的弹性纤维

网络和微血管丛，其独特的“波浪状”胶原排列赋予组织在应力状态下的延展性[42]-[44]。肌层由内环外

纵的平滑肌束组成[45] [46]，肌纤维密度呈现梯度分布(近端 32.5 ± 4.2 束/mm2，远端 18.7 ± 3.6 束/mm2) 
[45]。特殊的是，其与尿道括约肌通过“肌–筋膜桥”结构相连，可将阴道壁的张力变化直接传递至尿道

[47]。外层筋膜为盆内筋膜的延续，主要由 I 型(70%)和 III 型(30%)胶原纤维构成[48]，形成“吊床样”支

撑结构[49]，从而维持尿道正常生理位置，防止漏尿。该层含有大量成纤维细胞，成纤维细胞的数量和功

能对于维持胶原的正常代谢至关重要[50]。其分泌的基质金属蛋白酶抑制剂(TIMP-1)可维持胶原代谢平

衡，有助于维持和修复细胞外基质(ECM) [51]。这是支持力持久性的关键。 

3.1.2. 盆腔支持结构与尿控 
盆腔支持结构与尿控之间存在密切且复杂的关系，其正常功能对于维持尿液和粪便的持续排泄以及

盆腔器官的正确解剖位置至关重要[52]-[56]。盆腔支持结构由肌肉、韧带、筋膜和神经网络共同构成，共

同为盆腔脏器(如膀胱、肠道和子宫)提供主动和被动支持(图 2) [55] [57]-[62]。形成一个类似于“吊桥”

的结构[48]。在“吊桥”系统中，韧带和筋膜提供了主要的被动支持[21] [57]。这些结构在静态时维持盆

腔器官的解剖位置。例如，子宫骶韧带(USL)、骶棘韧带(SSL)和耻骨尿道韧带等对盆腔器官的固定和尿

控机制起到关键作用[63] [64]。这与吊桥的缆绳类似，在没有外部载荷时保持桥面的稳定。盆底筋膜，特
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别是盆筋膜腱弓(ATFP)与前阴道壁的连接，对于尿道的正常支持至关重要[21] [57]。这可以类比为吊桥的

桥面结构，为器官提供了基础承托。盆底肌肉提供了动态的、主动的支持；女性盆底肌肉形成一个横跨

整个盆腔的隔膜，主要由髂尾肌和肛提肌组成[57] [61]。肛提肌作为盆底最重要的肌肉群之一，肛提肌及

其筋膜共同为尿道、阴道和直肠提供支持，并通过收缩控制尿道、阴道和肛门开口[57]。当腹腔内压升高

时(如咳嗽、打喷嚏或举重物)，盆底肌肉会主动收缩，通过增加尿道闭合压来防止尿液渗漏[57]。这相当

于吊桥中的可调节部件，能够根据需要提供额外的支撑。盆腔支持系统是一个相互依赖的整体，任何一

部分的薄弱都可能影响到整体的稳定性。 
 

 
Figure 2. (Figures A-D) presents detailed anatomical views of pelvic-related structures, displaying the pelvic floor muscles, 
ligaments, and annular structures from different angles, including the levator ani muscle (LAM), coccygeus muscle (CU), deep 
perineal ring (DPR), urethral sphincter complex (USP), urethrovaginal sphincter (UVS), inferior pubovesical ligament (IPV), 
and superior pubovesical ligament (EPV) [21]. These structures collectively form the complex anatomical network of the 
pelvic floor, which is crucial for the support and function of pelvic organs [21]  
图 2. (图 A-D)展示了盆腔相关结构的详细解剖视图，从不同角度呈现了盆底肌肉、韧带和环状结构，包括肛提肌

(LAM)、尾骨肌(CU)、深会阴环(DPR)、尿道括约肌复合体(USP)、尿道阴道括约肌(UVS)、耻骨膀胱下韧带(IPV)和
耻骨膀胱上韧带(EPV)等[21]。这些结构共同构成盆底的复杂解剖网络，对盆腔器官的支撑和功能至关重要[21]  

3.1.3. 局限性与争议  
尽管“吊床假说”为理解尿控机制提供了直观的物理模型[36] [37]，但在临床转化中仍存在争议。目

前的影像学手段，如动态 MRI 或超声，虽能清晰显示盆底器官的解剖位移和韧带的宏观形态(如变薄或

拉长) [21]，但仍难以在活体状态下精准量化微观组织结构的物理特性(如阴道前壁固有层中弹性纤维的实

时张力或胶原交联的化学稳定性)。此外，虽然已知雌激素水平通过影响黏膜层来维持阴道环境[40] [41]，
但激素替代疗法在恢复组织生物力学强度方面的直接贡献比例仍是学术界讨论的热点，尚未形成统一的

量化标准。 
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3.2. 尿道周围支持结构异常与 SUI 

SUI 的病因复杂且多因素，其中尿道支持结构的完整性是关键因素之一[65]。尿道周围支持结构异常

会导致压力传递机制受损和尿道闭合功能减弱，进而引发 SUI [66]。 

3.2.1. 阴道前壁结构异常与 SUI 
压力性尿失禁发生时，阴道前壁结构呈现特征性的病理改变，主要表现为组织结构损伤、尿道过度

活动性增加[67] [68]。这些病理改变共同导致尿道支持系统功能衰退，在腹压增高时无法维持有效的尿道

闭合压力，从而引发不自主漏尿症状[67] [68]。阴道前壁的组织学结构在 SUI 患者中呈现多层次的退行性

改变，直接影响其力学支持功能：① 胶原纤维重组：a. I 型胶原占比从正常 70%降至 50%~55%，III 型
胶原比例异常增高，纤维排列从规则交叉(55˚~65˚)变为紊乱分布[69]；b. 胶原交联密度降低 40% ± 8%，

导致拉伸强度从 3.2 MPa 下降至 1.8 ± 0.3 MPa [70] [71]；c. 基质金属蛋白酶 MMP-1 活性升高 3 倍，加速

胶原降解[67]。② 弹性纤维减少：a. 弹性蛋白含量减少 50%~60%，断裂伸长率下降至健康组织的 40% 
[72] [73]；b. 弹性纤维再生障碍与 LOXL1 基因表达下调相关(表达量降低 65% ± 12%) [74]。③ 细胞外基

质改变：细胞外基质中透明质酸、纤维连接蛋白、硫酸软骨素等成分降低[75]，可能导致组织水合度下降、

细胞粘附能力减弱以及组织压力缓冲功能降低[75]-[77]。上述病理改变导致阴道前壁弹性及对尿道支持

能力下降，无法有效传递盆底肌收缩力至尿道。阴道前壁与尿道间的剪切力传递效率下降 60%~70%，无

法形成有效的“吊床支撑”[36] [78]；膀胱颈下移超过正常位(>30 mm)，尿道倾斜角从静息状态 15˚~20˚
增大至 45˚~60˚ [79]。阴道前壁支持功能下降导致尿道过度活动[68] [80]。以上病理过程形成恶性循环，

共同促进 SUI 的进展和持续状态。 

3.2.2. 盆腔支持结构异常与 SUI 
SUI 的发生常常与盆腔支持结构的功能或结构损伤相关[81]。盆腔韧带，例如耻骨尿道韧带、骶棘韧

带、子宫骶骨韧带等，在固定盆腔脏器和维持尿道位置方面发挥着不可替代的作用[63] [64] [82]。当这些

韧带因各种原因受损或松弛时，尿道及其周围结构可能失去足够的支撑，导致尿道高活动度或内在括约

肌功能障碍[82]；Li Shi 等人利用三维重建融合技术结合静态和动态 MRI 对初产妇盆底结构进行评估，

可以发现 SUI 患者韧带的拉长、变薄或附着点异常[82]。这些形态学改变直接影响韧带的功能，导致尿道

支持不足，进而引发 SUI。Madill 和 McLean 提出的 SUI 结构缺陷模型强调了盆腔筋膜和盆腔肌肉在 SUI
发病中的重要性，该模型指出 SUI 涉及盆底肌肉撕裂导致盆腔筋膜张力增加、盆底肌肉去神经化引起的

筋膜撕裂、撕裂导致的筋膜薄弱以及盆底肌肉收缩效率低下四个主要的盆腔支持结构缺陷[81]。SUI 患者

常表现出盆底肌肉力量、耐力或协调性的下降[83]。这种肌肉功能的不足使得尿道在腹压增加时无法获得

足够的支撑和闭合压力，从而导致尿液渗漏[83]。盆底肌肉的功能障碍(如撕裂或力量不足)会直接影响盆

腔筋膜的张力[81]。当盆底肌肉无法提供足够的支撑时，盆腔筋膜可能会承受过度的张力，导致其过度拉

伸或损伤，从而影响其正常功能[81]。长期慢性腹内压增高(如肥胖、慢性咳嗽、便秘)也会对盆腔筋膜施

加持续的应力，逐渐导致筋膜的过度拉伸和损伤，最终影响其支持功能[84]。以上各种病理改变可能导致

膀胱颈和尿道中段在腹压增加时缺乏必要的支撑，进而引起尿液的非自主渗漏[37]。 
综上，多因素导致的尿道及其周围组织正常解剖结构异常或受损，会通过影响尿道闭合机制从而诱

发或者造成女性压力性尿失禁的发生(表 1)。 

3.2.3. 局限性与争议  
针对 SUI 的组织工程修复策略(如生物支架或干细胞疗法)正成为研究前沿，旨在修复受损的胶原网

络和细胞外基质。然而，目前的最大瓶颈在于：① 生物力学匹配性：人工合成或天然生物材料难以完全
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模拟阴道前壁非线性、大变形的弹性特征[68] [80]，易导致应力遮蔽或二次损伤；② 神经肌肉整合：简

单的结构填充难以恢复盆底肌肉的“动态收缩”效率，无法解决 Madill 模型[81]中提到的去神经化问题。

此外，实验室检测到的基因表达下调(如 LOXL1 表达降低 65%左右[74])如何精准对应到临床漏尿的严重

程度，仍缺乏大规模的纵向队列数据支持。 
 
Table 1. Key Histological Differences between Urethral and Surrounding Tissues in SUI Patients and Healthy Women  
表 1. SUI 患者与健康女性尿道及周围组织的关键组织学差异 

组织成分 健康女性特征 SUI 患者特征 相关病理影响 

胶原纤维 I 型占 70%，排列规则 I 型降至 50%~55%，排列紊乱 组织拉伸强度显著下降 

弹性纤维 含量丰富，LOXL1 表达正常 含量减少 50%~60%，LOXL1 表

达降低 组织回弹能力障碍 

平滑肌束 近端密度 32.5 ± 4.2 束/mm2 密度显著降低，伴随去神经化 “肌–筋膜桥”张力传递失效 

MMP-1 活性 代谢平衡 活性升高 3 倍 加速细胞外基质降解 

4. 临床启示 

尿道及其周围组织结构的完整性是维持女性尿控功能的基石。尿道作为排尿通道，其周围环绕着复

杂的解剖结构，包括尿道外括约肌、盆底肌肉群以及支撑尿道的筋膜和韧带等，这些结构共同构成了一

个精密的“防漏系统”。当这些组织结构因各种原因出现损伤、退化或功能异常时，尿控功能便会出现

障碍。因此，针对压力性尿失禁(SUI)的临床诊疗应从传统的通用管理模式转向基于解剖缺陷的精准分型

治疗。临床医生可利用三维超声或动力学 MRI 明确患者的结构损伤类型并选择与之对应的治疗方案：对

于由阴道前壁筋膜松弛或耻骨尿道韧带受损引起的尿道过度活动型患者，应首选尿道中段悬吊术(MUS)
以重建“吊床”样的被动支撑；若患者伴有严重的阴道前壁松弛、I 型胶原比例显著下降及盆腔脏器脱垂，

则需考虑执行尿道悬吊术联合阴道前壁修补术(Colporrhaphy)或使用生物材料支架进行整体筋膜修复；而

针对内在括约肌功能障碍(ISD)导致的闭合压不足，单纯加强支撑效果有限，应优先选择尿道黏膜下填充

剂注射或张力稍高的耻骨后路径吊带手术。此外，手术重建的被动支撑必须结合盆底肌训练(PFMT)以修

复受损肛提肌的动态闭合功能，并辅以围绝经期激素管理以优化胶原代谢平衡，最终形成一个涵盖影像

诊断、针对性术式匹配及围手术期康复的个体化综合管理体系(表 2)。 
 
Table 2. The impact of different anatomical defects (pathological changes) on clinical symptoms (features) and treatment 
options  
表 2. 不同解剖缺陷(病理改变)对临床症状(特征)及治疗选择的影响 

解剖缺陷类型 关键解剖/病理改变 对临床症状/特征的影响 对应治疗策略/具体术式 

尿道过度活动/支
持结构失效 

耻骨尿道韧带拉长或变薄、阴

道前壁筋膜(吊床结构)松弛、

盆筋膜腱弓(ATFP)撕裂。 

腹压增加时尿道中段缺乏有

效支撑；尿道下移过度(>30 
mm)，倾斜角显著增大。 

尿道中段悬吊术(MUS)：通

过 TVT/TOT 等术式重建被动

支撑，恢复“吊床”功能。 

严重阴道前壁松

弛(伴盆腔脏器

脱垂) 

I 型胶原占比显著降至

50%~55%；基质金属蛋白酶

MMP-1 活性升高 3 倍导致胶

原加速降解。 

表现为明显的阴道前壁膨

出，盆底整体支撑力缺失，

单纯悬吊术复发风险高。 

联合修补术：尿道悬吊术联

合阴道前壁修补术

(Colporrhaphy)，必要时使用

生物材料支架加强。 

内在括约肌功能

障碍(ISD/自身结

构受损) 

尿道横纹肌密度下降、闭合压

不足；尿道黏膜密封功能失效

或神经支配受损。 

即使在无尿道高活动度的情

况下，轻微腹压即可导致严

重尿失禁。 

功能增强疗法：尿道黏膜下

填充剂注射、高张力耻骨后

路径吊带术或人工尿道括约

肌植入。 
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续表 

动态支持缺陷

(盆底肌损伤) 
肛提肌(LAM)发生撕裂、去神

经化或废用性萎缩。 

压力增加时缺乏反射性主动

闭合压力，盆底肌收缩效率

低下。 

主动康复策略：盆底肌训练

(PFMT)及电刺激，激活残余

肌肉的动态闭合功能。 

组织质量与代谢

缺陷 

绝经后雌激素水平下降，导致

黏膜变薄及胶原交联密度降

低。 

组织水合度及弹性下降，应

力缓冲功能减弱，影响术后

组织修复能力。 

围手术期内分泌管理：局部

补充雌激素以改善黏膜厚度

及胶原代谢平衡。 

5. 总结与展望 

女性压力性尿失禁的发生与发展与尿道自身解剖结构和尿道周围支持结构的生理病理改变密切相

关。同时，各个解剖结构之间密切联系、相互影响。其中某个结构发生异常可能会导致其他多结构乃至

整体受影响。因此，我们在对压力性尿失禁疾病研究过程中，既要关注局部改变，也要掌握整体。应从

多个方面，作具体全面的考量。同时，我们对于女性压力性尿失禁的诊疗与预防可考虑从其具体的病理

过程入手，延缓甚至逆转其病理过程发生发展，从而达到非手术干预治疗或延缓疾病进展甚至达到早期

预防的目的。 

基金项目 

云南省泌尿外科诊疗关键技术国际联合研发中心(202403AP140016)；云南省张耀光专家工作站

(202405AF140058)；云南省“兴滇英才计划”医疗卫生人才专项(XDYC-YLWS-2024-0024)。 

参考文献 
[1] Jefferson, F.A. and Linder, B.J. (2024) Evaluation and Management of Female Stress Urinary Incontinence. Mayo Clinic 

Proceedings, 99, 1802-1814. https://doi.org/10.1016/j.mayocp.2024.07.003 
[2] Anand, A., Khan, S.M. and Khan, A.A. (2021) Stress Urinary Incontinence in Females. Diagnosis and Treatment Mo-

dalities—Past, Present and the Future. Journal of Clinical Urology, 16, 622-630.  
https://doi.org/10.1177/20514158211044583 

[3] Sazonova, N.A.S., Kiseleva, M.G.K., Gadzhieva, Z.K.G. and Gvozdev, M.Y.G. (2022) Urinary Incontinence in Women 
and Its Impact on Quality of Life. Urologiia, 2, 136-139. https://doi.org/10.18565/urology.2022.2.136-139 

[4] Mao, W., Jiang, M., Chen, W., Du, J. and Xiao, Q. (2024) The Effect of Using Mobile Phone Applications for Intelligent 
Pelvic Floor Rehabilitation on Elderly Female Patients with Stress Urinary Incontinence. Technology and Health Care, 
32, 229-241. https://doi.org/10.3233/thc-220845 

[5] Bharti, V., Tiwari, R.K., Gupta, S., Upadhyay, R., Singh, M.K. and Singh, D.K. (2023) The Spectrum and Etiologies of 
Lower Urinary Tract Symptoms in Postmenopausal Women. Current Urology, 17, 179-183.  
https://doi.org/10.1097/cu9.0000000000000196 

[6] Chrostek, A., Witkoś, J., Hartman-Petrycka, M. and Lebiedowska, A. (2023) Psychosocial Functioning of Women Suf-
fering from Stress and Mixed Form of Urinary Incontinence Depending on the Severity of the Symptoms. Przeglad 
Epidemiologiczny, 77, 84-100. https://doi.org/10.32394/pe.77.09 

[7] Xing, L., Bai, L., Li, S., Gong, J., Wei, X., Liu, L., et al. (2024) Current State and Influencing Factors of Social Alienation 
in Patients with Stress Urinary Incontinence. Gynecology and Obstetrics Clinical Medicine, 4, e000018.  
https://doi.org/10.1136/gocm-2024-000018 

[8] AlQuaiz, A.M., Kazi, A., AlYousefi, N., Alwatban, L., AlHabib, Y. and Turkistani, I. (2023) Urinary Incontinence Af-
fects the Quality of Life and Increases Psychological Distress and Low Self-Esteem. Healthcare, 11, Article No. 1772.  
https://doi.org/10.3390/healthcare11121772 

[9] Souza, H.d.C., Pires, L.M.T., Vieira, G.C., Castro, E.A.B., Moura, E.A., Engelmann, J., et al. (2022) Prevalence of Pelvic 
Floor Disorders and the Associated Quality of Life among Institutionalized and Noninstitutionalized Elderly Women: A 
Cross-Sectional Study. Current Urology, 17, 184-187. https://doi.org/10.1097/cu9.0000000000000138 

[10] Moulin, M., Lewis, E.D., Crowley, D.C., May, C.E. and Evans, M. (2024) Efficacy of Nonsolvent Flower Pollen Extracts 
in Healthy Women with Urinary Incontinence: A Randomized, Double-Blind, Placebo-Controlled, Parallel Study. Current 

https://doi.org/10.12677/acm.2026.1631051
https://doi.org/10.1016/j.mayocp.2024.07.003
https://doi.org/10.1177/20514158211044583
https://doi.org/10.18565/urology.2022.2.136-139
https://doi.org/10.3233/thc-220845
https://doi.org/10.1097/cu9.0000000000000196
https://doi.org/10.32394/pe.77.09
https://doi.org/10.1136/gocm-2024-000018
https://doi.org/10.3390/healthcare11121772
https://doi.org/10.1097/cu9.0000000000000138


李元智 等 
 

 

DOI: 10.12677/acm.2026.1631051 2522 临床医学进展 
 

Urology, 18, 203-211. https://doi.org/10.1097/cu9.0000000000000248 
[11] Rehman, H., Bezerra, C.A., Bruschini, H., Cody, J.D. and Aluko, P. (2017) Traditional Suburethral Sling Operations for 

Urinary Incontinence in Women. Cochrane Database of Systematic Reviews, 2017, CD001754.  
https://doi.org/10.1002/14651858.cd001754.pub4 

[12] Deffieux, X. (2024) Incontinencia urinaria en mujeres. EMC—Ginecología-Obstetricia, 60, 1-18.  
https://doi.org/10.1016/s1283-081x(23)48751-6 

[13] Yucel, S. and Baskin, L.S. (2004) An Anatomical Description of the Male and Female Urethral Sphincter Complex. 
Journal of Urology, 171, 1890-1897. https://doi.org/10.1097/01.ju.0000124106.16505.df 

[14] Sergeant, G.P., Hollywood, M.A. and Thornbury, K.D. (2019) Spontaneous Activity in Urethral Smooth Muscle. In: 
Hashitani, H. and Lang, R.J., Eds., Smooth Muscle Spontaneous Activity, Springer, 149-167. 

[15] McCloskey, K.D., Kanai, A., Panicker, J.N., Hashitani, H. and Fry, C.H. (2024) What Do We Really Know about the 
External Urethral Sphincter? Continence, 10, Article ID: 101223. https://doi.org/10.1016/j.cont.2024.101223 

[16] Rembetski, B.E., Cobine, C.A. and Drumm, B.T. (2018) Laboratory Practical to Study the Differential Innervation Path-
ways of Urinary Tract Smooth Muscle. Advances in Physiology Education, 42, 295-304.  
https://doi.org/10.1152/advan.00014.2018 

[17] Fry, C.H., Meng, E. and Young, J.S. (2010) The Physiological Function of Lower Urinary Tract Smooth Muscle. Auto-
nomic Neuroscience, 154, 3-13. https://doi.org/10.1016/j.autneu.2009.10.006 

[18] Golomb, J., Chertin, B. and Mor, Y. (2009) Anatomy of Urinary Continence and Neurogenic Incontinence. Therapy, 6, 
151-155. https://doi.org/10.2217/14750708.6.2.151 

[19] Ludwikowski, B., Oesch Hayward, I., Brenner, E. and Fritsch, H. (2001) The Development of the External Urethral 
Sphincter in Humans. BJU International, 87, 565-568. https://doi.org/10.1046/j.1464-410x.2001.00086.x 

[20] Venema, P.L., Kummeling, M.T.M., van Koeveringe, G.A. and Heesakkers, J.P.F.A. (2024) Het afsluitmechanisme van 
de urethra bij de vrouw tijdens fysieke stress en de consequenties voor de urologische en urogynaecologische praktijk. 
Tijdschrift voor Urologie, 14, 191-197. https://doi.org/10.1007/s13629-024-00436-2 

[21] Li, J., Lei, L., Luo, N., Chen, N., Xu, H., et al. (2020) Architecture of Female Urethral Supporting Structures Based on 
Undeformed High-Resolution Sectional Anatomical Images. Anatomical Science International, 96, 30-41.  
https://doi.org/10.1007/s12565-020-00554-y 

[22] Yashiro, K., Thor, K.B. and Burgard, E.C. (2010) Properties of Urethral Rhabdosphincter Motoneurons and Their Reg-
ulation by Noradrenaline: Noradrenergic Regulation of Urethral Rhabdosphincter Motoneurons. The Journal of Physi-
ology, 588, 4951-4967. https://doi.org/10.1113/jphysiol.2010.197319 

[23] Shafik, A. (1999) A Study of the Continence Mechanism of the External Urethral Sphincter with Identification of the 
Voluntary Urinary Inhibition Reflex. Journal of Urology, 162, 1967-1971.  
https://doi.org/10.1016/s0022-5347(05)68080-9 

[24] Shefchyk, S.J. (2006) Spinal Mechanisms Contributing to Urethral Striated Sphincter Control during Continence and 
Micturition: “How Good Things Might Go Bad”. In: Progress in Brain Research, Elsevier, 85-95.  
https://doi.org/10.1016/s0079-6123(05)52006-5 

[25] Jung, J., Ahn, H.K. and Huh, Y. (2012) Clinical and Functional Anatomy of the Urethral Sphincter. International Neu-
rourology Journal, 16, Article No. 102. https://doi.org/10.5213/inj.2012.16.3.102 

[26] Heesakkers, J.P.F.A. and Gerretsen, R.R.R. (2004) Urinary Incontinence: Sphincter Functioning from a Urological Per-
spective. Digestion, 69, 93-101. https://doi.org/10.1159/000077875 

[27] Morgan, D.M., Umek, W., Guire, K., Morgan, H.K., Garabrant, A. and DeLancey, J.O.L. (2009) Urethral Sphincter 
Morphology and Function with and without Stress Incontinence. Journal of Urology, 182, 203-209.  
https://doi.org/10.1016/j.juro.2009.02.129 

[28] Aicher, W., Hart, M., Stallkamp, J., Klünder, M., Ederer, M., Sawodny, O., et al. (2014) Towards a Treatment of Stress 
Urinary Incontinence: Application of Mesenchymal Stromal Cells for Regeneration of the Sphincter Muscle. Journal of 
Clinical Medicine, 3, 197-215. https://doi.org/10.3390/jcm3010197 

[29] Mistry, M.A., Klarskov, N., DeLancey, J.O. and Lose, G. (2019) A Structured Review on the Female Urethral Anatomy 
and Innervation with an Emphasis on the Role of the Urethral Longitudinal Smooth Muscle. International Urogynecol-
ogy Journal, 31, 63-71. https://doi.org/10.1007/s00192-019-04104-7 

[30] Klauser, A., Frauscher, F., Strasser, H., Helweg, G., Kölle, D., Strohmeyer, D., et al. (2004) Age-Related Rhabdosphinc-
ter Function in Female Urinary Stress Incontinence: Assessment of Intraurethral Sonography. Journal of Ultrasound in 
Medicine, 23, 631-637. https://doi.org/10.7863/jum.2004.23.5.631 

[31] Callewaert, G., Monteiro Carvalho Mori Da Cunha, M.G., Dewulf, K., Albersen, M. and Deprest, J. (2020) Simulated 
Vaginal Delivery Causes Transients Vaginal Smooth Muscle Hypersensitivity and Urethral Sphincter Dysfunction. 

https://doi.org/10.12677/acm.2026.1631051
https://doi.org/10.1097/cu9.0000000000000248
https://doi.org/10.1002/14651858.cd001754.pub4
https://doi.org/10.1016/s1283-081x(23)48751-6
https://doi.org/10.1097/01.ju.0000124106.16505.df
https://doi.org/10.1016/j.cont.2024.101223
https://doi.org/10.1152/advan.00014.2018
https://doi.org/10.1016/j.autneu.2009.10.006
https://doi.org/10.2217/14750708.6.2.151
https://doi.org/10.1046/j.1464-410x.2001.00086.x
https://doi.org/10.1007/s13629-024-00436-2
https://doi.org/10.1007/s12565-020-00554-y
https://doi.org/10.1113/jphysiol.2010.197319
https://doi.org/10.1016/s0022-5347(05)68080-9
https://doi.org/10.1016/s0079-6123(05)52006-5
https://doi.org/10.5213/inj.2012.16.3.102
https://doi.org/10.1159/000077875
https://doi.org/10.1016/j.juro.2009.02.129
https://doi.org/10.3390/jcm3010197
https://doi.org/10.1007/s00192-019-04104-7
https://doi.org/10.7863/jum.2004.23.5.631


李元智 等 
 

 

DOI: 10.12677/acm.2026.1631051 2523 临床医学进展 
 

Neurourology and Urodynamics, 39, 898-906. https://doi.org/10.1002/nau.24295 
[32] Gill, B.C., Moore, C. and Damaser, M.S. (2010) Postpartum Stress Urinary Incontinence: Lessons from Animal Models. 

Expert Review of Obstetrics & Gynecology, 5, 567-580. https://doi.org/10.1586/eog.10.48 
[33] Lee, Y., Lin, G., Wang, G., Reed‐Maldonado, A., Lu, Z., Wang, L., et al. (2016) Impaired Contractility of the Circular 

Striated Urethral Sphincter Muscle May Contribute to Stress Urinary Incontinence in Female Zucker Fatty Rats. Neu-
rourology and Urodynamics, 36, 1503-1510. https://doi.org/10.1002/nau.23165 

[34] Gvozdev, M.Y., Arefieva, O.A., Khodyreva, L.A. and Dzhuraeva, M.D. (2023) Symptom Complex of Female Urethral 
Diverticulum. Experimental and Сlinical Urology, 16, 136-142. https://doi.org/10.29188/2222-8543-2023-16-4-136-142 

[35] Miyata, Y., Matsuo, T., Mitsunari, K., Asai, A., Ohba, K. and Sakai, H. (2019) A Review of Oxidative Stress and Urinary 
Dysfunction Caused by Bladder Outlet Obstruction and Treatments Using Antioxidants. Antioxidants, 8, Article No. 132.  
https://doi.org/10.3390/antiox8050132 

[36] DeLancey, J.O.L. (1994) Structural Support of the Urethra as It Relates to Stress Urinary Incontinence: The Hammock 
Hypothesis. American Journal of Obstetrics and Gynecology, 170, 1713-1723.  
https://doi.org/10.1016/s0002-9378(12)91840-2 

[37] de Vries, A.M., Venema, P.L. and Heesakkers, J.P.F.A. (2018) Midurethral Support Is Also Necessary for Reflex Closure 
of the Urethra. Neurourology and Urodynamics, 37, 2965-2972. https://doi.org/10.1002/nau.23807 

[38] Krantz, K.E. (1951) The Anatomy of the Urethra and Anterior Vaginal Wall. American Journal of Obstetrics and Gyne-
cology, 62, 374-386. https://doi.org/10.1016/0002-9378(51)90531-5 

[39] Beard, A.N. (1977) Tissue Elasticity and the Dynamics of Flow through the Urethra in Females. Medical & Biological 
Engineering & Computing, 15, 273-279. https://doi.org/10.1007/bf02441048 

[40] Hofsjö, A., Bergmark, K., Blomgren, B., Jahren, H. and Bohm-Starke, N. (2017) Radiotherapy for Cervical Cancer—
Impact on the Vaginal Epithelium and Sexual Function. Acta Oncologica, 57, 338-345.  
https://doi.org/10.1080/0284186x.2017.1400684 

[41] Balica, A., Wald-Spielman, D., Schertz, K., Egan, S. and Bachmann, G. (2017) Assessing the Thickness of the Vaginal 
Wall and Vaginal Mucosa in Pre-Menopausal versus Post-Menopausal Women by Transabdominal Ultrasound: A Fea-
sibility Study. Maturitas, 102, 69-72. https://doi.org/10.1016/j.maturitas.2017.02.017 

[42] Lin, S., Tee, Y., Ng, S., Chang, H., Lin, P. and Chen, G. (2006) Changes in the Extracellular Matrix in the Anterior 
Vagina of Women with or without Prolapse. International Urogynecology Journal, 18, 43-48.  
https://doi.org/10.1007/s00192-006-0090-1 

[43] de Landsheere, L., Brieu, M., Blacher, S., Munaut, C., Nusgens, B., Rubod, C., et al. (2015) Elastin Density: Link be-
tween Histological and Biomechanical Properties of Vaginal Tissue in Women with Pelvic Organ Prolapse? Interna-
tional Urogynecology Journal, 27, 629-635. https://doi.org/10.1007/s00192-015-2901-8 

[44] Babinski, M.d.S.D., Pires, L.A.S., Fonseca Junior, A., Manaia, J.H.M. and Babinski, M.A. (2022) Fibrous Components 
of Extracellular Matrix and Smooth Muscle of the Vaginal Wall in Young and Postmenopausal Women: Stereological 
Analysis. Tissue and Cell, 74, Article ID: 101682. https://doi.org/10.1016/j.tice.2021.101682 

[45] Kato, M.K., Muro, S., Kato, T., Miyasaka, N. and Akita, K. (2020) Spatial Distribution of Smooth Muscle Tissue in the 
Female Pelvic Floor and Surrounding the Urethra and Vagina. Anatomical Science International, 95, 516-522.  
https://doi.org/10.1007/s12565-020-00549-9 

[46] F. Brading, N. Teramoto, N. Dass, R. McCoy, A. (2001) Morphological and Physiological Characteristics of Urethral 
Circular and Longitudinal Smooth Muscle. Scandinavian Journal of Urology and Nephrology, 35, 12-18.  
https://doi.org/10.1080/003655901750174818 

[47] Liu, T., Muro, S., Tharnmanularp, S. and Akita, K. (2025) Three-Dimensional Analysis of the Distribution of Smooth 
and Skeletal Muscle Tissue around the Female Urethra. International Urogynecology Journal, 36, 647-654.  
https://doi.org/10.1007/s00192-025-06045-w 

[48] Basyar, B., Irianta, T. and Rauf, S. (2014) Expression Collagen I and III in Anterior Vaginal Women with and without 
Pelvic Organ Prolapse. Indonesian Journal of Obstetrics and Gynecology, 2, 87-90.  
https://doi.org/10.32771/inajog.v2i2.388 

[49] Vasin, R.V.V., Filimonov, V.B.F., Mnikhovich, M.V.M., et al. (2020) Morphologic Structure and Immunohistochemical 
Analysis of Vaginal Wall in Women with Pelvic Organ Prolapse. Urologiia, 6, 12-20. 

[50] Xu, L., Yu, X., Zhang, N. and Chen, Y. (2024) Exosomes from Umbilical Cord Mesenchymal Stromal Cells Promote 
the Collagen Production of Fibroblasts from Pelvic Organ Prolapse. World Journal of Stem Cells, 16, 708-727.  
https://doi.org/10.4252/wjsc.v16.i6.708 

[51] Fineschi, S., Reith, W., Guerne, P.A., Dayer, J. and Chizzolini, C. (2006) Proteasome Blockade Exerts an Antifibrotic 
Activity by Coordinately Down‐Regulating Type I Collagen and Tissue Inhibitor of Metalloproteinase‐1 and Up‐Regulating 

https://doi.org/10.12677/acm.2026.1631051
https://doi.org/10.1002/nau.24295
https://doi.org/10.1586/eog.10.48
https://doi.org/10.1002/nau.23165
https://doi.org/10.29188/2222-8543-2023-16-4-136-142
https://doi.org/10.3390/antiox8050132
https://doi.org/10.1016/s0002-9378(12)91840-2
https://doi.org/10.1002/nau.23807
https://doi.org/10.1016/0002-9378(51)90531-5
https://doi.org/10.1007/bf02441048
https://doi.org/10.1080/0284186x.2017.1400684
https://doi.org/10.1016/j.maturitas.2017.02.017
https://doi.org/10.1007/s00192-006-0090-1
https://doi.org/10.1007/s00192-015-2901-8
https://doi.org/10.1016/j.tice.2021.101682
https://doi.org/10.1007/s12565-020-00549-9
https://doi.org/10.1080/003655901750174818
https://doi.org/10.1007/s00192-025-06045-w
https://doi.org/10.32771/inajog.v2i2.388
https://doi.org/10.4252/wjsc.v16.i6.708


李元智 等 
 

 

DOI: 10.12677/acm.2026.1631051 2524 临床医学进展 
 

Metalloproteinase‐1 Production in Human Dermal Fibroblasts. The FASEB Journal, 20, 562-564.  
https://doi.org/10.1096/fj.05-4870fje 

[52] Mittal, R., Rath, G., Sahai, R.N. and Aggarwal, M. (2020) Understanding Pelvic Floor in Women. International Journal 
of Reproduction, Contraception, Obstetrics and Gynecology, 9, Article No. 4329.  
https://doi.org/10.18203/2320-1770.ijrcog20204337 

[53] Sapsford, R. (2001) The Pelvic Floor. Physiotherapy, 87, 620-630. https://doi.org/10.1016/s0031-9406(05)61107-8 
[54] Corton, M.M. (2009) Anatomy of Pelvic Floor Dysfunction. Obstetrics and Gynecology Clinics of North America, 36, 

401-419. https://doi.org/10.1016/j.ogc.2009.09.002 
[55] Elneil, S. (2009) Complex Pelvic Floor Failure and Associated Problems. Best Practice & Research Clinical Gastroen-

terology, 23, 555-573. https://doi.org/10.1016/j.bpg.2009.04.011 
[56] Stoker, J. (2009) Anorectal and Pelvic Floor Anatomy. Best Practice & Research Clinical Gastroenterology, 23, 463-

475. https://doi.org/10.1016/j.bpg.2009.04.008 
[57] Peng, Y., Miller, B.D., Boone, T.B. and Zhang, Y. (2018) Modern Theories of Pelvic Floor Support. Current Urology 

Reports, 19, Article No. 9. https://doi.org/10.1007/s11934-018-0752-9 
[58] Chermansky, C.J. and Moalli, P.A. (2016) Role of Pelvic Floor in Lower Urinary Tract Function. Autonomic Neurosci-

ence, 200, 43-48. https://doi.org/10.1016/j.autneu.2015.06.003 
[59] Flusberg, M., Kobi, M., Bahrami, S., Glanc, P., Palmer, S., Chernyak, V., et al. (2019) Multimodality Imaging of Pelvic 

Floor Anatomy. Abdominal Radiology, 46, 1302-1311. https://doi.org/10.1007/s00261-019-02235-5 
[60] de Tayrac, R., Jundt, K., Letouzey, V., Cayrac, M., Masia, F., Mousty, E., et al. (2016) Anatomy and Physiology of the 

Pelvic Floor. In: Ismail, K.M.K., Ed., Perineal Trauma at Childbirth, Springer International Publishing, 17-39.  
https://doi.org/10.1007/978-3-319-14860-1_2 

[61] Dumoulin, C., Pazzoto Cacciari, L. and Mercier, J. (2019) Keeping the Pelvic Floor Healthy. Climacteric, 22, 257-262.  
https://doi.org/10.1080/13697137.2018.1552934 

[62] Ablove, T., DeRosa, A., Lewis, S., Benson, K., Mendel, F. and Doyle, S. (2023) Pelvic Floor Pressures Differ Based on 
Location in the Pelvis and Body Position: A Cadaver Mode. Bioengineering, 10, Article No. 329.  
https://doi.org/10.3390/bioengineering10030329 

[63] Page, A., Page, G. and Deprest, J. (2022) Cervicosacropexy or Vaginosacropexy for Urinary Incontinence and Apical 
Prolapse: A Systematic Review. European Journal of Obstetrics & Gynecology and Reproductive Biology, 279, 60-71.  
https://doi.org/10.1016/j.ejogrb.2022.10.004 

[64] Matter, L., Hebeisen, M., Beintner-Skawran, S., Reiner, C.S. and Betschart, C. (2024) MRI Characterization of Pelvic 
Floor Ligaments in Nulliparous Women: Technique Development and Morphometry within the 3D Pelvic Inclination 
Correction System (3D-PICS). European Journal of Radiology, 173, Article ID: 111351.  
https://doi.org/10.1016/j.ejrad.2024.111351 

[65] Xiang, N., Su, S., Yang, Y., Luo, Y., Fu, T., Wang, L., et al. (2024) Genetic Support of Causal Association between 
Lipid and Glucose Metabolism and Stress Urinary Incontinence in Women: A Bidirectional Mendelian Randomization 
and Multivariable-Adjusted Study. Frontiers in Endocrinology, 15, Article ID: 1394252.  
https://doi.org/10.3389/fendo.2024.1394252 

[66] Grewar, H. and McLean, L. (2008) The Integrated Continence System: A Manual Therapy Approach to the Treatment 
of Stress Urinary Incontinence. Manual Therapy, 13, 375-386. https://doi.org/10.1016/j.math.2008.01.003 

[67] Li, C., Yang, M., Qu, Z., Ruan, S., Chen, B., Ran, J., et al. (2022) Effect of Electroacupuncture on the Degradation of 
Collagen in Pelvic Floor Supporting Tissue of Stress Urinary Incontinence Rats. International Urogynecology Journal, 
33, 2233-2240. https://doi.org/10.1007/s00192-022-05106-8 

[68] Fleischmann, N., Flisser, A.J., Blaivas, J.G. and Panagopoulos, G. (2003) Sphincteric Urinary Incontinence: Relationship 
of Vesical Leak Point Pressure, Urethral Mobility and Severity of Incontinence. Journal of Urology, 169, 999-1002.  
https://doi.org/10.1097/01.ju.0000051895.28240.12 

[69] Zhou, H.-J. and Li, H.-F. (2012) Expression of Fibulin-1 in Anterior Vaginal Tissue of Female Patients with Stress 
Urinary Incontinence and Its Significance. 

[70] Gubarkova, E., Potapov, A., Krupinova, D., Shatilova, K., Karabut, M., Khlopkov, A., et al. (2022) Compression Optical 
Coherence Elastography for Assessing Elasticity of the Vaginal Wall under Prolapse after Neodymium Laser Treatment. 
Photonics, 10, Article No. 6. https://doi.org/10.3390/photonics10010006 

[71] McMillan, K.S., Siddighi, S., Hardesty, J.S., Yune, J.J. and Chan, P.J. (2014) UVA-Photoactivated Riboflavin Effect on 
Isolated Vaginal Tissues Derived from Pelvic Organ Prolapse Cases. International Urology and Nephrology, 47, 75-79.  
https://doi.org/10.1007/s11255-014-0836-5 

[72] Pantatosakis, E., Karandrea, D., Liapis, E., Kondi-Pafiti, A. and Liapis, A. (2016) Immunohistochemical Expression of 

https://doi.org/10.12677/acm.2026.1631051
https://doi.org/10.1096/fj.05-4870fje
https://doi.org/10.18203/2320-1770.ijrcog20204337
https://doi.org/10.1016/s0031-9406(05)61107-8
https://doi.org/10.1016/j.ogc.2009.09.002
https://doi.org/10.1016/j.bpg.2009.04.011
https://doi.org/10.1016/j.bpg.2009.04.008
https://doi.org/10.1007/s11934-018-0752-9
https://doi.org/10.1016/j.autneu.2015.06.003
https://doi.org/10.1007/s00261-019-02235-5
https://doi.org/10.1007/978-3-319-14860-1_2
https://doi.org/10.1080/13697137.2018.1552934
https://doi.org/10.3390/bioengineering10030329
https://doi.org/10.1016/j.ejogrb.2022.10.004
https://doi.org/10.1016/j.ejrad.2024.111351
https://doi.org/10.3389/fendo.2024.1394252
https://doi.org/10.1016/j.math.2008.01.003
https://doi.org/10.1007/s00192-022-05106-8
https://doi.org/10.1097/01.ju.0000051895.28240.12
https://doi.org/10.3390/photonics10010006
https://doi.org/10.1007/s11255-014-0836-5


李元智 等 
 

 

DOI: 10.12677/acm.2026.1631051 2525 临床医学进展 
 

Hormonal Receptors, Collagen, Elastin, and Proteoglycans in Genuine Urinary Incontinence. Clinical and Experimental 
Obstetrics & Gynecology, 43, 849-852. https://doi.org/10.12891/ceog3390.2016 

[73] Yang, X., Wang, X., Gao, Z., Li, L., Lin, H., Wang, H., et al. (2022) The Anatomical Pathogenesis of Stress Urinary 
Incontinence in Women. Medicina, 59, Article No. 5. https://doi.org/10.3390/medicina59010005 

[74] Kow, N., Ridgeway, B., Kuang, M., Butler, R.S. and Damaser, M.S. (2016) Vaginal Expression of LOXL1 in Premeno-
pausal and Postmenopausal Women with Pelvic Organ Prolapse. Female Pelvic Medicine & Reconstructive Surgery, 22, 
229-235. https://doi.org/10.1097/spv.0000000000000251 

[75] Feldner, P.C., Kati, L.M., Sartori, M.G.F., Baracat, E.C., Rodrigues de Lima, G., Nader, H.B., et al. (2006) Sulfated 
Glycosaminoglycans of the Periurethral Tissue in Women with and without Stress Urinary Incontinence, According to 
Genital Prolapse Stage. European Journal of Obstetrics & Gynecology and Reproductive Biology, 126, 250-254.  
https://doi.org/10.1016/j.ejogrb.2005.08.032 

[76] Feng, J. and Thian, E.S. (2013) Applications of Nanobioceramics to Healthcare Technology. Nanotechnology Reviews, 
2, 679-697. https://doi.org/10.1515/ntrev-2012-0065 

[77] Liu, X., Wang, X., Xu, T., Liu, X. and Li, L. (2023) Effects of Different Delivery Modes on the Expression of Vesicle 
Transport-Related Genes in Female Pelvic Floor Muscle Repair after Injury. Applied Biochemistry and Biotechnology, 
196, 667-678. https://doi.org/10.1007/s12010-023-04510-0 

[78] Kondo, A., Narushima, M., Yoshikawa, Y. and Hayashi, H. (1994) Pelvic Fascia Strength in Women with Stress Urinary 
Incontinence in Comparison with Those Who Are Continent. Neurourology and Urodynamics, 13, 507-513.  
https://doi.org/10.1002/nau.1930130502 

[79] Jamard, E., Blouet, M., Thubert, T., Rejano-Campo, M., Fauvet, R. and Pizzoferrato, A. (2020) Utility of 2D-Ultrasound 
in Pelvic Floor Muscle Contraction and Bladder Neck Mobility Assessment in Women with Urinary Incontinence. Jour-
nal of Gynecology Obstetrics and Human Reproduction, 49, Article ID: 101629.  
https://doi.org/10.1016/j.jogoh.2019.101629 

[80] Pirpiris, A., Shek, K.L. and Dietz, H.P. (2010) Urethral Mobility and Urinary Incontinence. Ultrasound in Obstetrics & 
Gynecology, 36, 507-511. https://doi.org/10.1002/uog.7658 

[81] Madill, S.J. and McLean, L. (2007) A Contextual Model of Pelvic Floor Muscle Defects in Female Stress Urinary In-
continence. Annals of the New York Academy of Sciences, 1101, 335-360. https://doi.org/10.1196/annals.1389.035 

[82] Shi, L., Zhao, Y., Li, W., Chen, L., Shen, W. and Zhai, L. (2023) Evaluation of Pelvic Structural Abnormalities in 
Primiparous Women with Stress Urinary Incontinence. International Urogynecology Journal, 35, 369-380.  
https://doi.org/10.1007/s00192-023-05675-2 

[83] Underwood, D.B., Calteaux, T.H., Cranston, A.R., Novotny, S.A. and Hollman, J.H. (2012) Hip and Pelvic Floor Muscle 
Strength in Women with and without Stress Urinary Incontinence. Journal of Women’s Health Physical Therapy, 36, 
55-61. https://doi.org/10.1097/jwh.0b013e31824fbee5 

[84] Fitri, A.N., Kurniawati, E.M., Wiyasihati, S.I. and Wungu, C.D.K. (2023) Risk Factors of Stress Urinary Incontinence 
in Pelvic Organ Prolapse Patients: A Systematic Review and Meta-Analysis. African Journal of Urology, 29, Article No. 
53. https://doi.org/10.1186/s12301-023-00383-1 

https://doi.org/10.12677/acm.2026.1631051
https://doi.org/10.12891/ceog3390.2016
https://doi.org/10.3390/medicina59010005
https://doi.org/10.1097/spv.0000000000000251
https://doi.org/10.1016/j.ejogrb.2005.08.032
https://doi.org/10.1515/ntrev-2012-0065
https://doi.org/10.1007/s12010-023-04510-0
https://doi.org/10.1002/nau.1930130502
https://doi.org/10.1016/j.jogoh.2019.101629
https://doi.org/10.1002/uog.7658
https://doi.org/10.1196/annals.1389.035
https://doi.org/10.1007/s00192-023-05675-2
https://doi.org/10.1097/jwh.0b013e31824fbee5
https://doi.org/10.1186/s12301-023-00383-1

	尿道及其周围组织结构变化对女性压力性尿失禁影响的研究进展
	摘  要
	关键词
	Research Progress on the Impact of Changes in Urethral and Periurethral Tissue Structure on Female Stress Urinary Incontinence
	Abstract
	Keywords
	1. 引言
	2. 尿道解剖结构与SUI
	2.1. 尿道正常结构与尿控
	2.2. 尿道括约肌结构性异常与SUI
	2.3. 局限性与争议

	3. 尿道周围支持结构与SUI
	3.1. 正常尿道周围支持结构与尿控
	3.1.1. 阴道前壁与尿控
	3.1.2. 盆腔支持结构与尿控
	3.1.3. 局限性与争议 

	3.2. 尿道周围支持结构异常与SUI
	3.2.1. 阴道前壁结构异常与SUI
	3.2.2. 盆腔支持结构异常与SUI
	3.2.3. 局限性与争议 


	4. 临床启示
	5. 总结与展望
	基金项目
	参考文献

