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Introduction

The key points of the article are summarized in the video 
abstract (Video S1).

Descending perineal syndrome (DPS) was described by 

Parks et al. (1) as descent of the anus on straining, typically 

3–4 cm below a line drawn from the coccyx to the lower 
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end of the symphysis (Figure 1) (1). DPS is associated 
with obstructed defecation, with increased bulging of 
the perineum with straining, although perineal descent 
can also be seen at rest (2). In their review, Chaudhry 
and Tarnay stated: “It is controversial whether surgical 
management is even an option for patients with DPS” (2). 
This has not been the experience of the many authors 
who have achieved successful repair of DTP in patients 
with obstructed defecation, large perineocele and assisted 
defecation using a Tissue Fixation System (TFS) minisling 
to shorten and reinforce the deep transversus perinei 
(DTP) ligaments (3-6). At 12-month follow-up for women 
with DPS who had minisling surgical repair of their 
DTP ligaments 27 (90%) reported normal defecation and 
the median obstructive defecation syndrome score was 
significantly reduced (3,5).

The TFS sling operation is no longer available in many 
countries where all mesh slings (other than the midurethral) 
have been banned by government decree. This ban has 
created a search for collagen creation methods, other than 
commercial mesh tape kits, to repair collagen deficient 
ligaments. We describe two methods which can repair 
damaged DTPs: a wide-bore No. 2 polyester suture method 
for repair of DPS, and an artisan tape method (7) which can 
perform a similar function to the TFS minisling (7). The 
experimental biomechanical basis of collagen creation by 
the wide-bore No. 2 polyester sutures for repair of damaged 
ligaments is described later in the discussion. The aim of 
this review is to discuss an anatomical pathogenesis and 
surgical options where sling bans remain.

Anatomy of the perineal body (PB)

The DTP are the suspensory ligaments of the PB (3-6). 
Though described as DTP “muscles”, their appearance 
and histological analysis indicate the same structure as 
ligaments: collagen, elastin and smooth muscle. With 
reference to Figures 1-3, and Video S1, the PB is suspended 
from the descending rami by the DTP ligaments which are 
approximately 4 cm long and insert behind the upper two 
thirds and lower one third of the descending ischial rami.

Pathogenesis of DPS

During childbirth, the PB is stretched and displaced 
laterally and inferiorly. In women with DPS, the DTPs are 

Highlight box

Key findings
• Shortening and reinforcing the deep transversus perinei (DTP) 

ligaments corrects perineocele and may cure descending perineal 
syndrome (DPS).

What is known and what is new?
• It has been stated that “It is controversial whether surgical management 

is even an option for patients with DPS”.
• DPS pathogenesis is elongation of DTP ligaments and may be 

cured by DTP shortening and repair using either a minisling tape 
or No. 2 polyester sutures.

What is the implication, and what should change now?
• DPS is surgically treatable by repairing DTP ligaments.
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Figure 1 Perineocele with DPS. The tissues are very thin. There 
is virtually no separation between the vagina and the rectum which 
bulge downwards on straining. The components of the perineal 
bodies are laterally and inferiorly displaced, usually to a level below 
the ischial tuberosities. DTP ligaments insert behind the junction 
of the upper two thirds and lower one third of the descending rami, 
suspending the perineal body. Published with permission from 
Peter Petros: Personal Collection; retains ownership of copyright. 
DPS, descending perineal syndrome; DTP, deep transversus 
perinei; lig, ligament.
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elongated and descended to below the ischial tuberosities 
(Figure 2). In such patients there is virtually no separation 
between the vagina and rectum which are adhered together 
and bulge downwards on straining (Figure 1).

DPS presentation

Typically, women experiencing DPS present with a history 
of obstructed defecation and require manual support of the 
perineum during defecation. Examination reveals distinct 
bulging perineal defect, most noticeable on straining. 
Almost invariably, other prolapses (cystocoele, uterine 
or vault prolapse) co-exist in women with DPS as well as 
additional disorders including pain and symptoms related to 
the bladder and bowel.

Clinical history and anatomically-based vaginal and 
rectal examination are usually sufficient as regards the 
decision for surgery, although transperineal ultrasound and 

defecography can be useful to exclude other dysfunctions 
such as co-existing intussusception.

Surgical rationale for repair of DPS

Repair of the DPS using the TFS minisling has been 
described previously (3-6). The surgical basis of a procedure 
using wide-bore No. 2 polyester sutures is summarised 
in Video S1. An essential component of DPS repair (and 
indeed the most difficult) is the surgical dissection of a thin 
rectal mucosa from the vagina and PB. This dissection 
technique is the same, regardless of the method for DPS 
repair (3,5,6) (Video S2). The second component of the 
operation is the repair of elongated DTPs, either with tapes, 
or collagen-creating No. 2 polyester sutures. The tapes or 
polyester sutures shorten and reinforce the DTP (Figure 3). 
At times, one of the DTPs may be found ruptured. In such 
cases, the No. 2 polyester method cannot adequately repair 
the DTP. The only solution is a 10 cm × 1 cm artisan tape 
which needs to be inserted as a sling to suspend the PB. The 
artisan tape will also create a collagenous DTP neoligament 
in a similar manner to that of a TFS minisling (7).

Surgical technique for polyester suture of DTP

A laxative suppository inserted the night before surgery 
ensures the rectum is empty. It is useful to ensure that the 
buttocks protrude 3 cm from the edge of the operating table 
to ensure adequate vaginal access. An 18 G Foley catheter is 
inserted. Whether a tape or polyester No. 2 suture method 
is used, the dissection and surgical principles are identical. 
The PB anatomy is restored, and the supporting ligaments 
of the PB, the DTP, are identified, shortened and reinforced 
by a method creates new collagen.

A full thickness incision is made on the posterior vaginal 
wall. Depending on surgeon preference, this incision is 
either a 5 cm transverse incision immediately cephalad 
to the hymen or a midline incision from the introitus to 
mid-vagina. Contralateral stretching of vaginal tissues is 
critical during dissection to allow precise access to the tissue 
planes. DPS patients may have only a very slender layer of 
rectal mucosa, as thin as 1 mm, adherent to a layer of thin 
vaginal epithelium. The rectal mucosa has invariably spread 
laterally, as in Figure 3, and is densely adherent to the PB 
components, which are usually displaced downwards and 
laterally, to below the ischial tuberosity. Very careful rectal 
examination with one finger is most helpful in determining 
the spread of the adherent rectum.

Figure 2 Anatomy of the perineal body. Live anatomical 
dissection-transverse vaginal incision just inside the hymen, 
looking into the introitus (4). The “V” has been dissected from 
the “R” which has also been dissected from the “PB” which is 
contiguous with DTP ligament and the “STP” muscle. The PB 
forms a continuum with the DTP [defined by polyglactin (Vicril) 
threads]. The polyglactin threads are shown elevating the PB/
DTP complex upwards from behind the ischial tuberosities. The 
parallel line of yellow dots demonstrate the normal DTP course 
and attachment behind the ramus to insert into its inferior surface. 
Published with permission from Peter Petros: Personal Collection; 
retains ownership of copyright. V, vagina; R, rectum; PB, perineal 
body; DTP, deep transversus perinei; STP, superficial transverse 
perineal; RVF, recto-vaginal fascia. 
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Figure 3 Repair of DTP ligaments for cure of perineocele and descending perineal syndrome. (A) With descending perineal syndrome, the 
serosa and smooth muscle wall of the rectum are ruptured, and the rectal mucosa is spread laterally to become adherent to the vagina and 
deep transversus perinei. Careful dissection is required to separate the rectal mucosa. Once dissected clear, two to three interrupted sutures 
close the smooth muscle and serosal layers of the rectum. The “DTP” is identified and sutured with No. 2 polyester sutures as shown. As the 
“DTP” shortens, the perineal components fold inwards and are gently approximated with polyglactin sutures. The vagina is sutured with-
out excision of tissue. (B) Shows repair of the DPS by a TFS minisling. After the rectal dissection, a tunnel is made to the insertion of DTP 
behind the descending rami, and the tapes are inserted and tightened. The tapes form a completely new collagenous DTP neoligament. 
Reused from Petros P. The female pelvic floor function, dysfunction and management according to the Integral Theory. 3rd ed. Heidelberg: 
Springer Berlin; 2010. With permission from Peter Petros; retains ownership of the copyright. OF, obturator foramen; DTP, deep transver-
sus perinei; A, anus; PB, perineal body; TP1, untensioned TFS tape; TP2, tensioned TFS tape; TFS, Tissue Fixation System. 

Location of displaced PB

This is an essential part of the operation. The PB is 
firm and whitish in appearance and women with DPS is 
generally located below the ischial tuberosities. The PB is 
dissected fully from the adherent rectum and grasped with 
Littlewood forceps. A No. 1 polyglactin holding suture is 
inserted to elevate the PB to the operating field (Figure 2) 
allowing it to be included in the DTP suture (Figure 3) (see 
Video S2).

Identification of the DTP ligament requires dissection 
of the rectum from the vaginal epithelium and the 
laterally displaced PB components. The polyglactin suture 
identifying PB (Figure 2) is stretched toward the operator, 
and using a finger, the surgeon can identify the insertion of 
the DTP into the posterior part of the descending ischial 
ramus. This insertion point is at the junction of the upper 
two thirds and lower one third of the descending ramus.

In patients suffering with DPS, the smooth muscle layer 
of the rectum has usually split and retracted laterally. In 
such cases, the rectal mucosa is very thin (approximately 

1 mm) and can be found ballooning out between the split 
and laterally displaced rectal walls. The rectal mucosa is 
invariably adherent to the posterior vaginal wall and the 
laterally/downwardly displaced PB. The two ends of the 
split rectal serosa and smooth muscle layers are located 
and approximated in the midline with three 00 polyglactin 
sutures, as in Video S2.

The identification of DTP insertion behind the 
descending ramus is also an important component of the 
operation. There is an anatomical continuum from PB to 
DTP and to the insertion point of the DTP which is behind 
the ramus (Figure 2, parallel lines of dots). Lateral retraction 
of the PB holding suture allows digital confirmation of its 
insertion point on the descending ramus. It is important 
to be aware of the puborectalis muscle (PRM) which lies 
behind the DTP insertion so it is not sutured in error 
during the operation. The PRM can be distinguished by 
its red colour, unlike the whitish colour of the PB/DTP. 
Retraction of the PB suture, with a finger simultaneously 
placed below the symphysis, indicates if one is grasping the 
PRM rather than the DTP.
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Restoration of anatomy using tapes

The TFS tape method (Figure 3) has been described in 
previous publications (3-6). After the dissection, a tunnel 
is made to the origin of the DTP. The TFS applicator is 
inserted on one side, then the other, and tightened until 
the PB is elevated to its normal position. It is possible to 
use an artisan tape (7) which used techniques very similar 
to those of the TFS: cardinal, uterosacral and pubourethral 
ligaments were repaired by inserting 10 cm × 1 cm artisan 
tapes in the position of these ligaments to shorten and repair 
them (7). For DPS repair, the tape needs to penetrate the 
two displaced PB components and elevate them towards the 
descending ramus, in the position of the DTP. At 12-month 
follow-up, 27 patients (90%) reported normal defaecation 
and the median obstructive defaecation syndrome score was 
significantly reduced to 4 (range, 1–6; P<0.001) (1,2). The 
second group comprised 234 women where the technique 
was discussed further in the context of total pelvic ligament 
repair (3). The tape erosion rate was 3%, but there was no 
infection or abscess.

Native DTP repair using No. 2 polyester sutures

In the context of total mesh bans, the stated “non-curability” 
of DPS (2), and the unwillingness of the first author (R.H.) 
to use an artisan tape, R.H. performed a standard PB repair 
with one difference, identification of the DTP ligaments, and 
plication thereof with wide-bore native ligament sutures.

Technique for repair of DTP

A polyester suture attached to a firm 1.25 cm needle 
shortens and reinforces the DTP (Figure 3). The first 
suture is applied immediately behind the descending ramus, 
brought down to the PB held by the No. 1 polyglactin 
suture, and then brought back up to be tied, as in  
Figure 3. This tie should be firm but not tight. The DTP 
repair is repeated contralaterally. Shortening the DTP 
ligaments elevates the PB which then rotates somewhat 
inwards, causing downward displacement of the rectum. 
The superficial transverse muscles and the two sides of PB 
are gently approximated with polyglactin sutures. Figure 4 

Figure 4 Anatomy of the descending perineal ligaments. (A) The forceps indicates the exact position where the lax elongated right “DTP” 
ligament inserts behind the right descending ramus. (B) The concertina suture (red) attaches “DTP” from its origin behind the ramus, to 
the laterally/inferiorly displaced perineal body “PB”. The suture shortens and reinforces the “DTP”. (A) Published with permission from 
Peter Petros: Personal Collection; retains ownership of copyright. (B) Reused from Petros P. The female pelvic floor function, dysfunction 
and management according to the Integral Theory. 3rd ed. Heidelberg: Springer Berlin; 2010. With permission from Peter Petros; retains 
ownership of the copyright. DTP, deep transversus perinei; OF, obturator foramen; A, anus; PB, perineal body. 
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more precisely demonstrates elongation of the DTP from 
its normal length 4 cm to an estimated 5–6 cm. Note also 
its looseness and its insertion behind the lower part of the 
descending ramus. The right figure (Figure 4B) is added to 
illustrate the principles of the procedure: reconnection of 
the DTP to the PB and concertina plication of the DTP 
to cause shortening of these ligaments and eventually the 
creation of new collagen. The medium-term data available, 
6–18 months, concerns four women who underwent the 
modified PB repair with DPS plication. There were no 
complications, with successful anatomical and clinical 
results.

Discussion

Regardless of the technique applied to PB repair, the first 
(and most difficult) steps are always the same: restoration 
of the anatomy by dissecting the rectum from the vagina 
and repairing its damaged walls. Regarding the polyester 
suture DTP repair, the questions arising are: “What are 
the prospects for longer-term success?”; “Is the collagen 
reaction to No. 2 polyester wide-bore sutures sufficient to 
reinforce elongated or weakened DTPs?” and “Will the 
presence of the polyester sutures lead to extrusion?”.

Collagen from a rejected polyester aortic graft was tested 
on an Instron tensiometer; the polyester pulled out of the 
grips at a force of 0.64 megapascals (92 lbs/sq inch) (8). The 
known breaking strain of collagen, 18,000 lbs/sq inch (124 
Megapascals) (9), was confirmed by Svensson et al. (10) who 
tested collagen fibrils to a mean strain value corresponding 
to a stress of 89±15 MPa. Collagen fascicles tested by 
Svensson et al. had a mean diameter of 0.27±0.16 mm, 
comparable to the neocollagen calculated to be produced 
from No. 2 wide-bore polyester sutures. It was calculated 
that the collagen produced would sustain a force equivalent 
to e12 MPa, well beyond the breaking point of a ligament 
breaking strength of 300 mg/mm2 (0.00294 megapascals) (11). 
The conclusion from revisiting this experimental data is 
that repair of damaged ligaments using polyester sutures is 
likely to be sufficient for longer-term repair, consistent with 
long-term Tension-free Vaginal Tape (TVT) data (12).

The discussion would not be complete without 
commenting on reports of DPS cure as part of pelvic organ 
prolapse surgery using 3–4 large abdominal promontofixated 
meshes per DPS patient (13). Based on questionnaires 
and telephone contact, the authors reported significant 
improvement for constipation, and obstructed defecation 
syndrome (ODS) and the need for digital maneuvers in 

about 60% of patients. No observed anatomical results were 
offered. We see the mesh as holding the PB in place, but 
without repairing the displaced anatomical components of 
the PB (Figure 3). The other concern is the huge amount of 
mesh inserted between vagina, bladder and rectum, that will 
inevitably create scar tissue in the vagina, which transgresses 
a basic surgical principle of the Integral Theory Paradigm 
(ITP), which is to conserve vaginal elasticity which is critical 
for bladder function.

Conclusions

In the absence of any concepts for pathogenesis and cure 
for DPS (1,2), it is reasonable for interested surgeons 
to more precisely restore the anatomy of the PB. The 
surgical dissection is not so different to thorough PB repair 
which dissects the rectum and the vagina from the PB and 
approximates its displaced components. Identifying the 
DTPs, shortening and reinforcing them with a tape or with 
No. 2 polyester sutures creates neocollagen to reinforce 
the suspensory ligaments of the PB. If the addition of the 
polyester suturing of the DPS to standard PB repair is 
successful, it will not be so difficult for experienced vaginal 
surgeons to add this small step to their technique. Though 
promising, only long-term results can determine the 
effectiveness of this innovation.
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Supplementary

Video S1 Detailed anatomy of the perineal body. Video S2 Dissection technique for repair of the perineal body.


