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Hiatal expansion and pelvic organ prolapse  
– the association is not causation
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Pelvic organ prolapse (POP) accounts for more than 
300,000 surgical procedures annually in the United 
States alone [1]. The levator hiatus (LH) is the space 
between the two parts of the pelvic diaphragm. Re-
cent findings of high cumulative stepwise probabili-
ties linking LH size with POP occurrence has added 
to the plethora of articles which now seem to sug-
gest cause (LH expansion) and effect (POP). A ma-
jor ultrasound analysis of 2513 women recently con-
cluded, ‘The effect of partial avulsion on POP and 
prolapse symptoms is explained fully by its effect 
on hiatal area’ [2]. Increasing acceptance of such 
beliefs has a necessary corollary: LH-related POP 
is not curable by traditional Fothergill-type opera-
tions, which could lead to unforeseen effects such as 
avoidance of surgery for POP, or even medicolegal 
actions in women with failed POP surgery.
The aim is to use known anatomy of LH [3, 4] and 
known biomechanics of labour [5] to test LH cau-
sation hypotheses for POP against traditional con-
nective tissue causation for POP which underlie 
traditional repair methods such as the Fothergill 
operation. 
Shafik’s histological finding, that the hiatal liga-
ment was composed of collagen and elastin, [3] is 
key to the hypothesis that the association of LH 
expansion and POP is coincident damage from  

the head to muscles and the 3 levels of the suspenso-
ry ligaments (circles, Figure1) as the head descends 
down the birth canal, not cause/effect.
Massive depolymerization of collagen occurs  
48 hours prior to delivery; collagen loses 90%  
of its strength [5]. This process plasticizes the col-
lagenous structures of the pelvis allowing them  
to be stretched by the descending head, circles  
(Figure 1), without rupture: at the birth canal en-
trance, uterosacral ligaments (USL) and cardinal 
ligaments (CL); at the level of levator hiatus, the 
collagen lining of the pubococcygeus muscles (PCM) 
[3]; further down, perineal body (PB), and on the 
way out, pubourethral ligaments (PUL) and inser-
tion of the levator muscles. After the menopause, 
collagen breaks down, and is excreted as hydroxy-
proline, a breakdown which continues to the end  
of the woman’s life [6]. Collagen breakdown explains 
higher incidence of prolapse after the menopause, 
even in nulliparous women. 
Women with prolapse in one compartment, for ex-
ample, cystocele, usually have lax tissues in other 
compartments, often without obvious prolapse.  
As collagen continues breaking down in women af-
ter the menopause [6], so does the collagenous lining 
of LH, plus the fascia and ligaments of all 3 levels  
of organ support  (Figure 1). When the structural  
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Figure 1. Descent of the fetal head down the birth canal may 
damage collagenous and muscle structures in all 3 levels of or-
gan support. At the upper end of the birth canal, figure1, over-
stretching by the head may cause uterine prolapse (circles ‘3’) 
and cystocele (circle ‘2’); further down the head may stretch 
the collagen/elastin fibrils lining LH (Shafik’s ‘hiatal ‘ligament’) 
to cause LH distension[3] ; further down, the perineal body 
may be damaged (circle ‘4’); finally, as the head exits, it may 
damage the collagenous insertion of pubococcygeus muscle 
(PCM) to the symphysis (circle ‘1’), and the pubourethral liga-
ment ‘PUL’, (circle ‘1’) to cause SUI. 

Figure 2. Pathogenesis of transverse defect cystocele.  
The cardinal ligaments (CL) reflect onto the anterior part  
of cervix. The fascial layer of vagina ‘PCF’ (pubocervical fascia) 
inserts onto CL. If CLs are ruptured (‘r’) by the head as it de-
scends down the birth canal, the PCF attachment is also rup-
tured, and the anterior vaginal wall it prolapses downwards 
like a trapdoor, as a cystocele. 

Supporting the collateral ligament damage hy-
pothesis, figure 1. Surgical cure over the 120 years  
of the Fothergill (Manchester) operation by cardinal/
uterosacral ligament repair [9], supports ligament 
damage as cause for POP. With reference to figure 1, 
the anatomical pathway for the Manchester repair, 
was plication of damaged cardinal ligaments (CL), 
uterosacral ligaments (USL) and perineal body  
(PB) [9]. More recently, Inoue et al. reported a 10-
year study of 960 women, mean age 70 years, who 
had 3100 minislings inserted into CL,USL,PUL 
(pubourethral ligaments) and PB to repair all three 
levels of POP, as per figure1 [10]. The mechanics 
of their surgery was, to all intents and purposes, 
identical to the Fothergill repair, albeit a little more 
evolved: CL,USL,PB ligaments (and also PUL) were 
shortened (instead of plicated) with a tensioned 
minisling, which also created new collagen, a simi-
lar principle to the well-known midurethral sling. 
The anatomical cure rate at 12 months was 90%  
for each prolapse [10] as against the 11–12% cure  
of the hiatal sling repair [7, 8].
Collagen is the key structural component of liga-
ments and vagina. It can be weakened by childbirth 
and old age. Association, however often it is con-
firmed, is not causation. A space is not a structur-
al component and as such cannot cause prolapse.  

collagen in the hiatal lining and pelvic ligaments falls 
below critical mass, hiatal expansion and POP may 
co-occur; the LH collagen lining weakens to over-
expand LH, and the supporting ligaments weaken  
to cause prolapse. 
Why cystocele is so often prominent with LH expan-
sion. The cardinal ligament (CL) reflection onto the 
anterior surface of the cervix is the principal sup-
port of the pubocervical fascia of the vagina (PCF) 
(Figure 2). CL is the most vulnerable ligament  
for damage by the head due to its direct proximity 
to the head, and its transverse orientation. Frac-
ture (‘r’, Figure 2) of CL allows PCF to rotate down  
and to carry the bladder down with it as a cysto-
cele. This process explains the strong relationship 
between LH expansion and cystocele [1, 2]. 
Direct falsification of the LH expansion hypothesis 
for POP causation was by two experimental studies 
[7,8] where a puborectalis sling reduced LH expan-
sion by up to 30%, but POP recurred in 78 and 79% 
of women by 12 months [7, 8]. The question arises 
why an RCT was performed in 2017 when the origi-
nal trial in 2010 had a 78% recurrence rate.
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An expanded LH space is necessarily a secondary 
manifestation of an anatomical structural cause. 
The descending head hypothesis appears to satis-
factorily explain associations of prolapse (especial-
ly cystocele), LH expansion and levator avulsion. 

There is no need to stipulate cause (LH expansion) 
and effect (POP).

Conflicts of interest
The author declare no conflict of interest.

1.	 Handa VL, Blomquist JL, Carroll MK,  
Muñoz A. Genital Hiatus Size and  
the Development of Prolapse Among 
Parous Women. Female Pelvic Med 
Reconstr Surg. 2021; 27: e448-e452. 

2.	 Dietz HP, Shek KL, Low GK. All or nothing? 
A second look at partial levator avulsion. 
Ultrasound Obstet Gynecol. 2022; 60:  
693-697.

3.	 Shafik A. A new concept of the anatomy  
of the anal sphincter mechanism  
and the physiology of defecation.  
VIII. Levator hiatus and tunnel:  
anatomy and function. Dis Colon  
Rectum. 1979; 22: 539-549. 

4.	 Zacharin RF. Pelvic floor anatomy  
and the surgery of pulsion enterocoele: 
Chapter: Human anatomy.  

New York:Springer -Verlag Wien;1985. 
pp.18-64 and pp pp134-155. 

5.	 Rechberger T, Uldbjerg N & Oxlund H. 
Connective tissue changes in the cervix 
during normal pregnancy and pregnancy 
complicated by a cervical incompetence 
Obstets & Gynecol. 1988, 71: 563-567 

6.	 Sone T, Miyake M, Takeda N, Fukunaga 
M. Urinary excretion of type I collagen 
crosslinked N-telopeptides in Healthy 
Japanese adults: Age- and sex-related 
changes and reference limits. Bone.  
1995; 17: 335-339. 

7.	 Wong V, Shek KL, Korda A, Benness C, 
Pardey J, Dietz HP. A pilot study on surgical 
reduction of the levator hiatus:  
the puborectalis sling. Int Urogynecol J. 
2019; 30: 2127-2133. 

8.	 Dietz HP, Korda A, Rosamilia A, Pardey J,  
Shek KL, Wong V, Caudwell Hall J, Langer S,  
Benness C. Hiatal reduction with  
the 'puborectalis sling: a multicentre 
randomised controlled trial Abstract 005 
IUGA Annual Meeting Singapore 2020.

9.	 Fothergill WE. Pathology & the operative 
treatment of displacements of the pelvic 
viscera. Journal of Obstets & Gynaecol 
of the British Empire. 1907; 13: 410-419 
controlled trial, Abstract 005 IUGA Annual 
Meeting Singapore. 2020.

10.	 Inoue H, Nakamura R, Sekiguchi Y, el at. 
Tissue Fixation System ligament repair 
cures major pelvic organ prolapse in 
ageing women with minimalcomplications 
– a 10-year Japanese experience in 960 
women. Cent European J Urol. 2021;  
74(4): 552-562. 

References


