
Surgical management of presacral bleeding

V Celentano, JR Ausobsky, P Vowden

Bradford Teaching Hospitals NHS Foundation Trust, UK

ABSTRACT

INTRODUCTION Presacral venous bleeding is an uncommon but potentially life threatening complication of rectal surgery.
During the posterior rectal dissection, it is recommended to proceed into the plane between the fascia propria of the rectum
and the presacral fascia. Incorrect mobilisation of the rectum outside the Waldeyer’s fascia can tear out the lower presacral
venous plexus or the sacral basivertebral veins, causing what may prove to be uncontrollable bleeding.
METHODS A systematic search of the MEDLINE® and Embase™ databases was performed to obtain primary data published in
the period between 1 January 1960 and 31 July 2013. Each article describing variables such as incidence of presacral venous
bleeding, surgical approach, number of cases treated and success rate was included in the analysis.
RESULTS A number of creative solutions have been described that attempt to provide good tamponade of the presacral hae-
morrhage, eliminating the need for second operation. However, few cases are reported in the literature.
CONCLUSIONS As conventional haemostatic measures often fail to control this type of haemorrhage, several alternative methods
to control bleeding definitively have been described. We propose a practical comprehensive classification of the available tech-
niques for the management of presacral bleeding.
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Presacral venous bleeding (PSB) is a potentially life threat-
ening complication of rectal surgery with an incidence of
3% to 9.4%.1–4 Rapid control is important to prevent a fatal
outcome.

The presacral venous plexus (PSVP) is usually exposed
during rectal mobilisation. During the posterior rectal dissec-
tion, it is recommended to proceed into the plane between
the fascia propria of the rectum and the presacral fascia.5 An
incorrect mobilisation of the rectum outside of Waldeyer’s
fascia, the ‘holy plane’ of dissection,6 can tear the lower PSVP7

or the sacral basivertebral veins, causing what may prove to
be uncontrollable bleeding. Moreover, the vessel may retract
into the sacrum, making conventional haemostatic manoeu-
vres of little use. Blunt dissection in the retrorectal space by
blindly stripping the posterior rectal wall with the surgeon’s
fingers is the most common cause of haemorrhage.

Methods

A systematic search of the MEDLINE® and Embase™ data-
bases was performed to obtain primary data published
between January 1960 and July 2013. Search terms such as
presacral bleeding, presacral haemorrhage, rectal surgery,
pelvic surgery, pelvic packing and PSVP were used. The
reference lists of retrieved publications were reviewed for
other relevant papers. Each article describing variables

such as incidence of PSB, surgical approach, number of
cases treated and success rate was included in the analysis.
Owing to paucity of suitable detailed publications, a con-
ventional systematic review and meta-analysis was not
possible.

Results

Anatomy

Bleeding from the PSVP occurs because of damage to the
variable and complex interlacing venous networks both
beneath and on the surface of the sacral periosteum.8,9

The PSVP is the lowest portion of the anterior external
vertebral venous system.10 It is formed by the two lateral
sacral veins, the middle sacral vein and the interconnect-
ing communicating veins (Fig 1), and it is anastomosed
with the internal vertebral system through the basiverte-
bral vessels emerging from the sacral foramina.11 The
PSVP lies posterior to the fascia propria of the rectum and
just below the presacral fascia,12 running over the anterior
aspect of the sacrum.

The adventitia of presacral veins is blended intimately
with sacral periosteum adjacent to the sacral foramina and
can be lacerated easily.13 The most likely area of injury is
the lower sacrum, where Waldeyer’s fascia is thick and
may attach directly to the presacral fascia.14
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As this entire pelvic venous system lacks valves,15 it has
been estimated that with the patient in the lithotomy posi-
tion, the hydrostatic pressure in the presacral space is up
to three times that of the inferior vena cava.16 Experimen-
tal studies have demonstrated that blood loss from presac-
ral veins measuring 2–4mm in diameter can reach up to
1,000ml/min and increasing the diameter of the vein by
just 1mm can increase the blood loss almost threefold.1

Owing to the lack of valves and increased hydrostatic pres-
sure, bleeding from small vessels in this area can be tor-
rential and extremely difficult to control.

Surgical management

Whenever PSB occurs, the first temporary manoeuvre is
direct pressure at the point of bleeding together with aspi-
ration of the accumulated blood. Conventional haemostatic
methods often fail and may occasionally further shear the
delicate veins, extend the area of active haemorrhage and
significantly worsen the problem. Ligation of the internal
iliac artery is ineffective, and may cause bladder and glu-
teal necrosis17 while ligation of the internal iliac vein
obstructs the drainage of the tributary veins, increasing the
pressure in the PSVP and exacerbating the bleeding.18

When conventional methods prove inadequate, alternative

methods for stopping PSB include packing and the use of
thumbtacks.

The aim of this review was to systematically describe all
the published techniques to control PSB in order to guide
surgeons through the possible strategies for dealing with
this challenging, life threatening complication. We propose
a classification of techniques for management of PSB:
packing techniques, tacking techniques, topical haemo-
static agents, and direct/indirect electrocoagulation and
suture (Table 1).

Packing techniques

Pelvic packing controls PSB effectively and may be life sav-
ing;19 multiple laparotomy pads are applied over bleeding
sites and the abdomen is closed under tension. Packing
has the disadvantage of requiring reoperation for removing
the packs 24–48 hours later and risk of rebleeding. Fur-
thermore, pelvic packing involves the implantation of a for-
eign material, which may increase the risk of pelvic sepsis.

The same principle of traditional packing (but without
the need for reoperation) has been used in two creative
methods inspired by the technique of Cosman et al in
which a silastic tissue expander was used20 and the techni-
que of McCourtney et al in which a perineal Sengstaken–
Blakemore tube was employed.21 Ng et al used an inflatable
sterile saline bag filled with 850ml of saline for compression

MSV = middle sacral vein; LSV = lateral sacral vein; 
CV = communicating vein; BVV = basivertebral vein

Figure 1 Anatomy of the presacral venous plexus: The presac-
ral fascia, shown on the left sacral wing, has been removed.
The basivertebral veins, emerging from the sacral foramina,
anastomose the presacral venous plexus with the internal verte-
bral system.

Table 1 Classification of the techniques available to control
presacral bleeding

Packing techniques

Traditional pelvic packing

Silastic tissue expander

Perineal Sengstaken–Blakemore tube

Inflatable sterile saline bag

Breast implant sizer

Muscle tamponade

Tacking techniques

Metallic thumbtacks

Topical haemostatic agents

Haemostatic matrix + adsorbable haemostat

Oxidised cellulose + cyanoacrylate glue

Bone cement

Bone wax

Direct/indirect electrocoagulation and suture

Muscle fragment welding

Spray electrocautery

Argon beam coagulation

Bipolar coagulation

Circular suture ligation
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of PSB that occurred during an abdominoperineal excision.2

The port of the saline bag was brought out through the peri-
neal incision and the surgery was concluded. From five
days after surgery, the bag was gradually emptied and
removed at the patient’s bedside.

Braley et al have reported the use of a breast implant
sizer to control PSB during an abdominoperineal resec-
tion.23 The sizer was placed into the presacral space and
inflated with saline until haemostasis was obtained. The
infusion port of the sizer was brought out through the peri-
neal incision and traction was applied to the sizer by
attaching the port to a litre bag of saline. The sizer was
deflated and easily removed at the bedside two days after
surgery.

The above techniques have been reported for patients
who had abdominoperineal resection and a permanent
stoma. When there is a fresh colorectal anastomosis, packing
increases the risk of anastomotic disruption.19 An alternative
innovative method of haemostasis has been described by
Remzi et al, who used the rectus abdominis muscle to tam-
ponade PSB.24 A 4cm � 2cm � 1cm piece of rectus abdominis
muscle is harvested as a free flap and sewn over the
bleeding area.

Tacking techniques

Metallic thumbtacks were first used to control PSB by Wang et
al in 1985.1 Several reports have proven the efficacy of this
method25,26 and an instrument for thumbtack application has
been described.27 The technique has gained favour among
gynaecologists28 and improvements have been developed
such as the addition of a synthetic coagulant under the tack.29

There are, however, reports of thumbtack displacement
resulting in chronic pain, anastomotic disruption and anasto-
motic fistulas.30,31 Another limitation is that thumbtacks can-
not be applied to bleeding points originating from a sacral
neural foramen or near vital structures (eg the ureters). They
are also ineffective for diffuse haemorrhage.32

Multiple technical difficulties can be encountered using
thumbtacks such as poor accessibility of the lower sacrum,
obscured visualisation caused by bleeding, inability in a lim-
ited space to drive the tip of the tack and bending of the tacks.
Van der Vurst et al used a ProTack™ device (Covidien, Dub-
lin, Ireland) to fix to the sacrum haemostatic sponges with
endoscopic helical tackers.33 This long and thin device is
used extensively in laparoscopic hernia surgery and tacks can
be applied with minimal obstruction of visibility.

Topical haemostatic agents

The use of glue combined with other topical haemostatic
materials has proved its effectiveness in a number of
reports. Germanos et al described the successful haemosta-
sis obtained in three cases with the combined use of a hae-
mostatic matrix (Floseal®; Baxter, Hayward, CA, US) and
an absorbable haemostat (Surgicel® Fibrillar™; Ethicon,
Somerville, NJ, US).34 The matrix haemostatic sealant is
applied over the bleeding site followed by the absorbable
haemostat on top as a pad. The pelvis is then packed for
temporary haemostasis and preventing the sealant from
being washed out. After three minutes, the packs are

removed and the operation can continue. There is no risk
of infection or secondary complication from foreign bodies
because the materials used are absorbable. Moreover, they
can be used in several bleeding sites conforming to irregu-
lar wound surfaces.

Oxidised cellulose is also used in combination with cya-
noacrylate glue in a similar method of haemostasis
described by Chen et al.35 The patch of oxidised cellulose is
pressed over the lesion by a Kelly clamp, and cyanoacrylate
glue is applied evenly over the surface and tissue surround-
ing the oxidised cellulose pieces. Zhang et al obtained com-
plete control of the bleeding in five patients with the use
of an absorbable haemostatic gauze, made of chemically
treated cellulose, spread with medical adhesive (alpha-
cyanoacrylate) compressed on to the bleeding vessel.36

Cyanoacrylate glue has also been used successfully in three
cases by Losanoff et al.37 Furthermore, applying bone
cement (polymethyl methacrylate) used for orthopaedic
procedures38 and the use of bone wax have been reported.39

Direct/indirect electrocoagulation and suture

Many studies report the failure of direct coagulation in
arresting PSB. A study in 2007 reassessed the role of spray
electrocautery applied slightly above the target bleeders at
the presacral fascia, delivering a high frequency electrical
current in combination with drainage suction.40 The
method resulted in successful haemostasis in four cases.
Kandeel et al reported a case of PSB controlled with an
argon beam coagulator.41 Li et al obtained complete hae-
mostasis in seven patients with the use of direct bipolar
coagulation.42

A well validated technique is indirect coagulation
through muscle fragment.43 Harrison et al reported eight
cases of PSB controlled with muscle fragment welding.44 A
1.5cm � 2cm segment of rectus abdominis muscle is har-
vested from the incision and held in place with a forceps
over the bleeding area; electrocautery at high setting is
then applied to the forceps and transmitted to the muscle
fragment, welding the bleeding site. The muscle has the
advantage of being soft so it can conform to the bleeding
site and pressure can be applied effectively. This is the
only non-traditional technique that has demonstrated its
effectiveness in a larger number of cases45 and it has the
advantage of being effective on multiple bleeding sites. As
an alternative, an epiploic appendix can be used instead of
the muscle fragment.46

Direct suture has been shown to be an unsuccessful
method and concerns regarding the chance of worsening
the bleeding have been raised. Jiang et al have recently
described the circular suture ligation method to control
PSB by suture ligating the venous plexus with a 4/0 silk
suture in one or more circles in the area with intact pre-
sacral fascia that surrounds the bleeding site.47

Discussion

The anatomy of the PSVP makes it vulnerable to damage,
generating serious bleeding that can often be difficult to
control using conventional methods. Contributing factors
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are bulky disease in the rectum, a narrow pelvis, posterior
infiltration and reoperation. The higher incidence of this
complication in patients who had radiotherapy before sur-
gery might be owing to more difficult dissection related to
increased pararectal fibrosis.

This is the first comprehensive review of all the methods
described to control PSB. Traditional methods for stopping
PSB include pelvic packing and the use of sterile thumb-
tacks. Several creative solutions have been described in an
attempt to provide a good tamponade and eliminate the
need for reoperation but few cases are reported. Drainage
and compression are the first manoeuvres to be carried
out; poor access to and poor visibility in the pelvis add to
the challenge, and rectal resection should be considered to
obtain better exposure. The muscle fragment welding
method has a high success rate and is our preferred tech-
nique. Applicator devices for tacks and topical haemostatic
agents should be available in all operative rooms (Fig 2).

Minimally invasive approaches have been increasingly
applied to colorectal sugery and D’Ambra et al described a
method to control PSB laparoscopically.48 The initial use of
bipolar cautery or suturing is followed by cautery through
an absorbable fabric mesh and if bleeding does not stop,
indirect cautery through an epiploic appendix or a piece of
omentum is performed. If the second step fails, a small
scrap of bovine pericardium graft is finally tacked to the
bleeding site.

Although a multitude of strategies have been employed
successfully to control PSB, it is imperative to consider the
stability of the patient when using potentially time consum-
ing techniques to control such haemorrhage. When a
patient begins developing the lethal triad of acidosis, coa-
gulopathy and hypothermia, the surgeon must always con-
sider packing of the pelvis to rapidly control haemorrhage
and prevent further deterioration.49

Conclusions

This classification based on more than 50 years of scien-
tific literature is a step towards understanding the inci-
dence and factors predisposing to presacral haemorrhage.
This is the first comprehensive classification of all the
methods available and can guide the surgeons through the
possible strategies to deal with a challenging, life threaten-
ing complication.
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