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Background. An anatomic study.
Objective. To point out the risk of bleeding during retropubic surgery in females.
Methods. A pelvic dissection, preparation of vessels and photodocumentation in colour.
Results. A detailed representation of topographic vessel relations in pelvic and retropubic regions is presented. This
could be used as an authentic visual aid for postgraduate training in urogynaecological surgery.
Conclusion. This study highlights the risk of vascular lesions common to all suspensory surgical procedures for female
stress urinary incontinence. Apart from paraurethral vessels, the vessels of the urinary bladder, the paravesical plexuses,
the retropubic anastomosis and the external iliac vessles can be injured in surgery. Preceeded by training at an accredited urogynaecologic centre, TVT can be considered a safe method. Introduction of other modifications such as the
transobturator system (namely the + “inside-out” method) makes all urogynaecological surgical procedures much safer.

INTRODUCTION
Retropubic surgical procedures in females such as the
TVT (Tension-free Vaginal Tape) in their modifications
is a needle suspension retropubic operation for stress
urinary incontinence. The technique was introduced by
Ulmsten et al.1 in 1996. As a one-day surgery performed
in local or regional anaesthesia it has some advantages
over the Burch colposuspension. The operation requires
only minimal excisions and tissue dissection and consists
in a loose application of a prolene tape, without any fixation, under the middle part of the urethra. In this way
the tape creates a support, exerting neither traction nor
tension. The operation results in complete elimination
or a significant improvement of incontinence in about
90% of patients. At present, this method is widely used
all over the world. Operations are performed with a minimum of complications and long-lasting good results2,3.
Nevertheless, there is some risk of vascular injury during the needle penetration in the retropubic part of the
procedure which cannot be done under visual control.
Not only paraurethral vessels but also the vessels of the
urinary bladder, the paravesical plexuses, the retropubic
anastomosis and the external iliac vessels may be injured.

SUBJECT MATTER
Paraurethral vessels
The blood supply to the urethra is provided by the
branches of the cervicovaginal artery (from the uterine
artery) and the branches of the inferior vesical artery
(from the internal iliac artery). In the perineal part, the

urethra is supplied by the branches of the artery of the
bulb of the vestibule (from the internal pudendal artery).
The venous blood is drained into interconnected plexuses,
the vesicovaginal plexus situated paraurethrally and the
pudendal plexus Santorini which lies under the symphysis.
Bleeding can be prevented by a minimal paraurethral dissection just sufficient to create an initial channel for the
needle insertion. With preparation scissors it is then possible to gently perforate the urogenital diaphragm. If there
is no contraindication for anaesthesia, a local anaesthetic
with a vasoconstrictory additive (Supracaine 4%) can be
infiltrated paraurethrally (a hydrodissection).
Urinary bladder vessels and paravesical plexuses
The arteries for the urinary bladder come in pairs from
both sides. These are: the superior vesical artery (from
the umbilical artery) and the inferior vesical artery (from
the internal iliac artery). Tiny branches for the urinary
bladder, the anterior vesical arteries, divert from the internal pudendal artery and the obturator artery. Other
small branches, the posterior vesical arteries, divert from
the medial rectal artery. Venous blood from the urinary
bladder is collected from three regions – the venous submucosal plexus, the muscular plexus and the perivesical
plexus, which have mutual anastomoses. They lead into
the interconnected plexuses in the tenuous tissues of the
cavum Retzii. It is the vesicovaginal plexus, from which
the vesical veins lead into the internal iliac veins and the
pudendal plexus Santorini, which drains blood into the
internal pudendal vein. The important vessel stems are
situated paravesically.
The risk of bleeding can be markedly decreased if
contact of the introduced needle with the posterior wall
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Fig. 1. Contralateral retropubic anastomoses and the
corona mortis on the right side.
1 right external iliac artery
2 right corona mortis
3 right pubic bone
4 pubic symphysis
5 interepigastric anastomosis
6 interobturator anastomosis
7 interpudendal anastomosis
8 female urethra
of the pubic bone is maintained. The flexion in the hip
joints should not be greater than 60° so that with the manipulation with the rigid catheter guide the bladder neck
can be easily moved in the opposite direction. Moderate
flexion of hip joints also contributes to lesser congestion
of pelvic vessels.
Retropubic anastomoses
The retropubic anastomoses pass along the posterior
wall of the pubic bone and function as a part of the supplementary collateral pelvic circulation in some types of
aortoiliac obstructions. There are contra- and the homolateral anastomoses.
The contralateral anastomoses are formed by transversal junctions on three levels (Fig. 1) right next to the upper margin of the pubic bone the anastomoses are formed
by the inferior epigastric vessels, in the middle by the
obturator vessels and at the lower margin by the internal
pudendal vessels4.
The atraumatic construction of the needle tip also
helps to minimize the risk of injury to these vessels.
The homolateral anastomoses, in contrast, represent an
actual risk of vessels lesions during the lateral penetration
of needles. Bleeding can occur from the known anastomosis between the obturator artery and the inferior epigastric
artery (Fig. 2). This ramus pubicus anastomoticus became
sadly famous as the corona mortis
Hesselbachi in the past, when the strangulated inguinal hernia was treated by the percutaneous dissection
of the hernial hilum. Bleeding in this situation requires
surgical revision of the cavum Retzii. The corona mortis
is present in 31% in our population5. The venous anas-
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Fig. 2. Corona mortis on the left side.
1 left external iliac artery
2 left corona mortis
3 left pubic bone

tomoses only develop in 50%, the arterial ones in 14%,
and anastomoses of both kinds develop in the rest. The
average distance of the medial border of the anastomosing branches from the middle of the symphysis is 6.2 cm,
ranging from 3 to 9 cm6. In cases dissected at Department
of Anatomy we found the average distance about 3.6 cm7.
Injury to the obturator artery can cause a life-threathening
haemorrhage. The risk of bleeding can be decreased by
the exact targeting of needle tips towards the abdominal
incisions at the upper border of the pubic bones. The
incisions should not be more than 4 to 5 cm apart (the
width of three fingers, with the middle finger placed over
the symphysis).
External iliac vessels
The external iliac artery, as well as the vein, can be
injured when the needle tip deviates too laterally, similar
to injury of the corona mortis. Such bleeding requires the
urgent intervention of a specialist in vascular surgery. It
is essential to keep in mind that even a small deviation
of the handle medially leads to a greater excursion of the
needle laterally. The risk of bleeding can be lowered by a
controlled insertion of the needle with the handle resting
against the open hand. Direct pressure should be avoided.
As soon as the needle tip is introduced into the cavum
Retzii, the contact of the needle with the posterior wall
of the pubic bone is achieved by lowering the handle.
The pressure can be applied only after the needle tip has
reached the skin incision.

SUMMARY
This contribution highlights the possible risk of vascular lesions common to all suspensory surgical procedures
for female stress urinary incontinence. Apart from the
paraurethral vessels, the vessels of the urinary bladder, the
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paravesical plexuses, the retropubic anastomosis and the
external iliac vessles can also be injured. The risk of bleeding can be decreased to a minimum by strict adherence
to the guidelines for this surgical procedure suggested by
Ulmsten et al.1 and in all awareness of the anatomic situation in the cavum Retzii. The area of safe needle insertion
is not more than 3 cm to both sides from the middle of the
symphysis. On condition that the implementation of the
procedure is preceeded by training at an accredited urogynaecologic centre, TVT can be considered a safe method
of surgical treatment which conforms to all the criteria of
a one-day procedure. Introduction of other modifications
such as the transobturator system (namely the + “insideout” method) makes all the urogynaecological surgical
procedures much safer. A thorough understanding of the
vascular anatomy in this space should help avoid serious
operative complications8-10.
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