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Abstract

AIM: To investigate control of two different types of
massive presacral bleeding according to the anatomy
of the presacral venous system.

METHODS: A retrospective review was performed in
1628 patients with middle or low rectal carcinoma who
were treated surgically in the Department of Colorec-
tal Surgery, Changhai Hospital, Shanghai, China from
January 2008 to December 2012. In four of these
patients, the presacral venous plexus (7 = 2) or ba-
sivertebral veins (7 = 2) were injured with massive
presacral bleeding during mobilization of the rectum.
The first two patients with low rectal carcinoma were
operated upon by a junior associate professor and the
source of bleeding was the presacral venous plexus.
The other two patients with recurrent rectal carcinoma
were both women and the source of bleeding was the
basivertebral veins.

RESULTS: Two different techniques were used to con-
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trol the bleeding. In the first two patients with massive
bleeding from the presacral venous plexus, we used
suture ligation around the venous plexus in the area
with intact presacral fascia that communicated with the
site of bleeding (surrounding suture ligation). In the
second two patients with massive bleeding from the
basivertebral veins, the pelvis was packed with gauze,
which resulted in recurrent bleeding as soon as it was
removed. Following this, we used electrocautery applied
through one epiploic appendix pressed with a long Kelly
clamp over the bleeding sacral neural foramen where
was felt like a pit Electrocautery adjusted to the highest
setting was then applied to the clamp to “weld” closed
the bleeding point. Postoperatively, the blood loss was
minimal and the drain tube was removed on days 4-7.

CONCLUSION: Surrounding suture ligation and epi-
ploic appendices welding are effective techniques for
controlling massive presacral bleeding from presacral
venous plexus and sacral neural foramen, respectively.

© 2013 Baishideng. All rights reserved.
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Core tip: Massive presacral bleeding is an uncommon
but potentially life-threatening complication of rectal
surgery. It is difficult to control the bleeding and sev-
eral alternative techniques for hemostasis have been
proposed. We described the use of two simple and ef-
fective techniques for controlling two different types of
massive presacral bleeding, classified according to the
anatomy of the presacral venous system.
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INTRODUCTION

Massive presacral bleeding is a potentially life-threatening
complication of rectal surgery and remains one of the

most challenging intraoperative emergencies to colorec-
tal surgeons'?. The incidence and the mortality have
been reported as high as 9.4% and 4.3%, respectively™”.
Total mesorectal excision was introduced in 1982 and is
considered the gold standard with an acceptable intraop-
erative risk for rectal carcinoma. However, massive pre-
sacral bleeding remains inevitable, especially in recurrent
rectal carcinoma or in operations performed by junior
colorectal surgeons. Several hemostatic techniques for
controlling this intraoperative emergency have been pro-
posed, such as the use of thumbtacks, bone wax, balloon
tamponade, and endoscopic stapling””, However, some
techniques fail to arrest the bleeding”, resulting in shock
and even death.

Based on the anatomy of presacral venous system,
massive presacral bleeding can be divided into two differ-
ent types. In our opinion, the key feature in controlling
massive presacral bleeding is correct judgment of the
bleeding type. Here, we report out experience with mas-
sive presacral bleeding and describe the use of two simple
and effective techniques (surrounding suture ligation and
epiploic appendices welding) for controlling two differ-
ent types of massive presacral bleeding according to the
anatomy of the presacral venous system. To the best of
our knowledge, there ate no reports of this hemostatic
strategy in the literature.

MATERIALS AND METHODS

This was a retrospective review of 1628 patients with
middle or low rectal carcinoma who were treated surgi-
cally in the Department of Colorectal Surgery, Changhai
Hospital, Shanghai, China from January 2008 to Decem-
ber 2012 (Table 1). All the patients who sustained mas-
sive presacral bleeding during mobilization of the rectum
were recorded.

In four of these patients, the presacral venous plexus
(n = 2) or basivertebral veins (7 = 2) were injured. The
first two patients (a 63-yeat-old woman and a 58-year-old
man) with low rectal carcinoma were operated upon by a

junior associate professor and the source of bleeding was
the presacral venous plexus. The other two patients with
recurrent rectal carcinoma were both women (aged 69
and 72 years, respectively). The rectal stumps were found
to be densely adherent to the surrounding structures and
the source of bleeding was the basivertebral veins. Two
different techniques were used to control the bleeding.

RESULTS

In the first patient with massive bleeding from the pre-
sacral venous plexus, suture ligation was used initially to
control the bleeding, which exacerbated the bleeding. As
an alternative, the pelvis was packed with gauze, which
resulted in recurrent bleeding as soon as the packing
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Table 1 Adjuvant therapy for low rectal dissection in 1628

patients 7 (%)

Adjuvant therapy Patients Patients with bleeding

Rectal carcinoma 1606 2(0.12)
Without neoadjuvant therapy 1463 2(0.14)
With neoadjuvant radiotherapy 89 0 (0.00)
With neoadjuvant chemotherapy 29 0 (0.00)
With neoadjuvant radiochemotherapy 25 0 (0.00)

Recurrent rectal carcinoma 22 2 (9.00)
With preoperative radiotherapy 6 0 (0.00)
With preoperative chemotherapy 1 0 (0.00)
With preoperative radiochemotherapy 3 0 (0.00)
Without preoperative radiotherapy 12 2 (16.7)

was removed. Following this, we tried to perform suture
ligation around the venous plexus in the area with intact
presacral fascia that communicated with the bleeding site
(surrounding suture ligation). The bleeding stopped after
11 attempts at suture ligation. The patient underwent a
super-low anterior resection with protective ileostomy.
The estimated blood loss was 2000 mL. In the second
patient with massive bleeding from the presacral venous
plexus, we used the same technique to control bleeding
with eight attempts at surrounding suture ligation. The
estimated blood loss was 800 mL.

In the following two patients with massive bleeding
from the basivertebral veins, the pelvis was packed with
gauze, which resulted in recurrent bleeding as soon as it
was removed. In the first of these patients, we tried to
control bleeding by surrounding suture ligation initially.
However, this technique was unsuccessful. Following
this, we used electrocautery applied through one epiploic
appendix pressed with a long Kelly clamp over the bleed-
ing sacral neural foramen where was felt like a pit. First,
fingertip pressure was applied directly to the sacral neural
foramen to control the bleeding. Then, one epiploic ap-
pendix, 1-2 cm in diameter, was excised and mounted on
a long Kelly clamp. The finger was rapidly withdrawn and
the epiploic appendices pressed directly over the sacral
neural foramen. Electrocautery adjusted to the highest
setting was applied to the clamp to “weld” closed the
bleeding point. The bleeding stopped after 3 min. In this
patient, blood loss was 6000 mL. In the last patient with
massive bleeding from the basivertebral veins, we used
the same technique to control bleeding within 10 min.
The estimated blood loss was 600 mL. Intraoperative
data are shown in Table 2.

Postoperatively, the blood loss was minimal and the
drain tube was removed on days 4-7. Patients were dis-
charged on day 8 and they all returned for ileostomy re-
versal 3 mo later.

DISCUSSION

Massive presacral bleeding is considered to be an intraop-
erative emergency during rectal surgery. The anatomy of
the presacral venous system makes it vulnerable to seri-
ous bleeding that can often be difficult to control™”. The
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Table 2 Patients with massive presacral bleeding
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Patient Sex  Age (yr) TNM stage Surgical procedure Blood loss (mL)  Procedures used to control bleeding Postoperative complication
1 Female 63 T4NOMO AR + ileostomy 2000 Surrounding suture ligation None
2 Male 58 T4N1MO AR + ileostomy 800 Surrounding suture ligation None
3 Female 69 Recurrent AR + ileostomy 6000 Epiploic appendices welding None
4 Female 72 Recurrent APR 600 Epiploic appendices welding None

TNM: Tumor-node-metastasis; AR: Anterior resection; APR: Abdominoperineal resection.

presacral venous plexus runs into the pelvic fascia that
covers the anterior aspect of the sacrum. It is formed by
the two lateral sacral veins, the middle sacral vein, and the
in-between communicating veins. These veins are avalvu-
lar and communicate 2z the basivertebral veins with the
internal vertebral venous system (Figure 1), Massive
presacral bleeding can be divided into two different types
according to the anatomy. The first type of bleeding aris-
es from the presacral venous plexus. It may be massive,
but can be stopped by sutute ligation. The other type is
massive, high-pressure bleeding that can be controlled
only by pressing the sacrum with the finger or gauze.
This type of bleeding originates from the sacral neural
foramen where the basivertebral vein is injured"”. When
the patient is in the lithotomy position, the hydrostatic
pressure is increased 2-3 times above the pressure in the
inferior vena cava'”. This avalvular system communicates
with the vertebral veins, which explains why it is difficult
to stop the bleeding.

Intraoperative massive bleeding may be more com-
mon during difficult operations in patients with large and
fixed tumors, neoadjuvant radiotherapy, and recurrent
rectal carcinoma'”, The rate of massive presacral bleed-
ing was higher in patients with recurrent rectal carcinoma
than in those with rectal catcinoma (9.0% »s 0.12%, P =
0.001). The higher incidence of this emergency in pa-
tients with recurrent rectal carcinoma might be related
to the more difficult dissection that results from fibrosis
and anatomical disruption in this atea. The expectation
that resection of locally advanced tumors carries a higher
risk of presacral vessel lesions was not confirmed in our
study because we studied a small number of cases in a
single institution.

Incorrect pelvic contraction or inappropriate manipu-
lation is the most common cause of injury to the presa-
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Figure 1 Presacral vascular cast. A: Front view;
B: Dorsal view.

cral venous plexus in patients without the above common
contributing factors. In this series, two operations with
massive presacral bleeding were performed by a junior
associate professor. Initial suture ligation was performed
incorrectly, which caused more massive bleeding and
blood loss was estimated at 2000 mL. Massive bleeding
was eventually controlled using or surrounding suture
ligation technique. Blood loss was likely related to the
extent and site of intraoperative vessel injury, the specific
management of the bleeding, and the expertise of the
surgeon''!.

The main clinical characteristics of massive presacral
bleeding include: (1) bleeding that occurs suddenly dur-
ing mobilization of the rectum, which can quickly lead to
hemorrhagic shock and even result in death; (2) gushing
of blood from the pelvic floor, which makes the bleeding
site undetectable; (3) ligation of the internal iliac vessel
is futile; and (4) bleeding does not stop, even in hemot-
rhagic shock. According to previous reports, blood loss
in presacral bleeding ranges between 300 and 7800 mI."?,
Most of these patients need blood transfusion. In our
study, blood loss ranged between 600 and 6000 mL (mean,
2350 mL), and three patients needed blood transfusions.
In patients with colorectal carcinoma undergoing sut-
gery, blood transfusion is associated with adverse clinical
outcomes, including increased mortality""”. Therefore, it
is important to use a simple and effective procedure to
control massive presacral bleeding in rectal surgery.

In our experience, whenever massive presacral bleed-
ing occurs, the first step is direct pressure with the finger
at the bleeding point. At the same time, surgeons should
inform an anesthetist to prepare sufficient blood. When
the bleeding point cannot be exposed clearly, gauze
should be pressed directly over the presacral area and the
pressure maintained for 15-20 min. The blood surround-
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Figure 2 Bleeding point originated from the presacral venous plexus and a sacral neural foramen where the basivertebral veins were injured. A: Continuous
pressure over the bleeding site using a gauze nut at the tip of a long Kelly clamp; B: Venous branches surrounding the gauze nut could be identified, and were suture
ligated one by one with 3-0 suture thread; C: Continuous pressure over the bleeding site using the epiploic appendices at the tip of a long Kelly clamp; D: Electrocau-
tery applied through the epiploic appendices pressed with a long Kelly clamp over the bleeding vessel.

ing the gauze should be removed by suction. If pos-
sible, the specimen should be removed to achieve better
exposure. Next, the surgeon should remove the packing
gauze, slowly exposing the bleeding point. The bleeding
type should been distinguished as soon as possible and an
appropriate hemostatic technique can be deployed.

In the first type of massive presacral bleeding, the
bleeding point originates from the presacral venous
plexus. In our experience, appropriate suture ligation re-
mains an effective method to control this type of bleed-
ing. It should be performed by an experienced surgeon,
maintaining continuous pressure over the bleeding site
using a gauze nut at the tip of a long Kelly clamp. Sut-
geons should continue to mobilize the rectum to achieve
better exposure if possible. In cases in which the venous
branches surrounding the gauze nut can be identified,
they are suture ligated one by one with suture thread
(VCP772D; Ethicon). Importantly, the suture-ligated tis-
sues should include the presacral fascia, presacral veins,
and deep connective tissues. Suture ligation should be
performed where the presacral fascia is intact. Jiang ez
al' have reported that circular suture ligation of the
venous plexus in the area with intact presacral fascia that
surrounds the bleeding site is an effective and simple
technique to control presacral venous bleeding. In the
present study, this type of bleeding was successfully con-
trolled in two patients by the surrounding suture ligation
technique (Figure 2A and B).

However, there are several limitations to the sur-
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rounding suture ligation technique. First, it can be dif-
ficult for bleeding occurring at the bottom of a narrow
pelvis, which is typical in patients with obesity[m]. Second,
previous rectal surgery can lead to fibrosis of the presa-
cral area, which increases the difficulty in identification
of presacral vein distribution and suture ligation. As-
sessment of the vein locations according to the typical
pattern of vein distribution could be wrong, leading to
failure of bleeding control. We performed surgery for re-
current rectal carcinoma in two cases. Surrounding suture
ligation technique was ineffective because vessel distribu-
tion was difficult to identify. Lastly, for bleeding coming
from a retracted vein inside the sacrum, other techniques
may be used to control the massive bleeding.

In the second type of massive presacral bleeding, the
bleeding point originates from a sacral neural foramen
where the basivertebral veins are injured.

Hartison ez al'” have reported a technique of muscle
fragment welding to control presacral bleeding during
rectal mobilization. We performed this technique in two
cases whose bleeding points originated from a sacral
neural foramen during surgery for recurrent rectal car-
cinoma. This type of bleeding was effectively controlled
using electrocautery applied through the epiploic appen-
dices pressed with a long Kelly clamp over the bleeding
vessel (Figure 2C and D). Compared with the technique
of muscle fragment welding, it is easier to excise one epi-
ploic appendix than a muscle fragment. Because of the
round shape of the epiploic appendices, it is easier to fill
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Figure 3 Process in the management of massive presacral bleeding.

the sacral neural foramen. The cauterized epiploic appen-
dices usually adhere to the presacral tissue as a charred
coagulum. Hemostasis was immediate and permanent,
and no major complications were noted. This technique
is intended to deliver heat energy through the forceps
to the epiploic appendices. The epiploic appendices act
primarily as a fluid-containing electrode that allows con-
duction of energy and heat to the basivertebral veins.
The temperature increases gradually and coagulation is
achieved. As in a previous study, necrosis and subsequent
abscess development were not seen in our patients, and
this may be related to the hypervascular nature of the
presacral area and revascularization of the small segment
of the epiploic appendices“gj.

Alternative methods have been described in the litera-
ture. Pelvic packing effectively controls massive presacral
bleeding. Intra-abdominal packing should be familiar
to colorectal surgeons because when other attempts to
provide hemostasis fail, it can be the last resort to control
life-threatening bleeding“gj. Packing gauze must be care-
tully removed at a planned second laparotomy when the
patient has stabilized hemodynamically. However, there is
a risk of infection or secondary complication from for-
eign bodies.

Nowadays hemostatic agents are readily available.
Some authors have reported that they are effective in stop-
ping bleeding from presacral veins™". However, in our
experience, they are ineffective in stopping massive pre-
sacral bleeding. Hemostatic agents may be considered in
cases of little bleeding when other techniques have failed.

In conclusion, surrounding suture ligation and epi-
ploic appendices welding are safe, readily available, and
highly effective techniques for controlling massive presa-
cral bleeding from the presacral venous plexus and sacral
neural foramen, respectively (Figure 3).

COMMENTS

Background
Massive presacral bleeding is a potentially life-threatening complication of rectal
surgery and remains one of the most challenging intraoperative emergencies.
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The incidence and mortality have been reported to be as high as 9.4% and 4.3%,
respectively. Total mesorectal excision was introduced in 1982 and is consid-
ered a gold standard with an acceptable intraoperative risk during surgery for
rectal carcinoma. However, massive presacral bleeding remains inevitable,
especially in surgery for recurrent rectal carcinoma or during operations per-
formed by junior colorectal surgeons.

Research frontiers

Several hemostatic techniques for controlling this intraoperative emergency
have been proposed, such as the use of thumbtacks, bone wax, balloon tam-
ponade, and endoscopic stapling. However, some techniques fail to arrest the
bleeding, resulting in shock and even death.

Innovations and breakthroughs

Based on the anatomy of the presacral venous system, massive presacral
bleeding can be divided into two different types. The key factor in controlling
massive presacral bleeding is correct assessment of the bleeding type. This
article reports two simple and effective techniques for controlling two different
types of massive presacral bleeding, classified according to the anatomy of the
presacral venous system. According to the authors, there are no reports of this
hemostatic strategy in the literature.

Applications

Surrounding suture ligation and epiploic appendices welding are safe, readily
available, and highly effective techniques for controlling massive presacral bleed-
ing from the presacral venous plexus and sacral neural foramen, respectively.

Terminology

Presacral bleeding is considered to be an intraoperative emergency in rectal
surgery. The anatomy of the presacral venous system makes it vulnerable to
serious bleeding that can often be difficult to control.

Peer review

The literature review indicates a large body of work on presacral bleeding al-
ready. Often a greater number of techniques described equates to a lack of a
gold standard of care, which can be problematic in whatever field. This article
outlines two useful and effective techniques to deal with this severe, although
not frequent, complication of rectal surgery. The results are interesting and
suggest that surrounding suture ligation and epiploic appendices welding for
controlling two different types of massive presacral bleeding are simple and ef-
fective techniques.
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