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Fig. 2. Outcome of 1,257 patients whose intraoperative blood loss exceeded 5,000 ml in terms of the function of blood loss (A) and the minimum
intraoperative hemoglobin level (B).
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* blood transfusion = independent risk factor
for intra- and postoperative complications in

e Definition???

* Frequency???

The Clavien-Dindo classification of surgical complications.
Ann Surg 2009




Causes of non-vascular sources of
perioperative bleeding are :

* preexisting undetected bleeding disorder,
* the nature of the operation itself, or
* acquired coagulation abnormalities secondary

to haemorrhage, haemodilution, or
haemostatic factor consumption.

Ghadimi. 2016




Main causes of intraoperative hemorrhage :

(1) inadequate knowledge of the anatomical
courses of the vessels

(I1) poor identification of anatomic layers

(1) lack of correct and effective traction and
effective exposure of visual field and

(IV) lack of cooperation among skillful team

members.
Zhang. Ann Laparosc Endosc 2016



* I|dentifying the appropriate anatomical
landmarks

Surgeries in rectum or left colon :

. IMA s
e MV b4 |
* Lateral lig.




T *SPLENIC V.
= ipmebinies (SPLENIC FLEX.)

Inferior
mesenteric vein Wakeman.
(and tributaries)

Dis Colon Rectum 2008



* I|dentifying the appropriate anatomical
landmarks

Surgeries in RIGHT colon :
c SMA
e SMV




* I|dentifying the appropriate anatomical
landmarks

Surgeries in RIGHT colon:

e Gastrocolic trunk

the typical 3-branch type ( right colic vein, right
gastroepiploic vein, and anterior superior
pancreaticoduodenal vein), 2-branch type,



Inferior epigastric

Externaliliac artery

artery

rate ~ 4/10000 LAP Colectomies




* Entering the correct anatomical layers
COLON Surgery

Figurc 4 Schematic diagram of the anatomic layers during a colon
surgery. RRCS, right retrocolic space; TRCS, transverse retrocolic
space; IMS, intermensentric space; PRF, prerenal faseia; RPS,
retroperitoneal space; EPS, extraperitoneal space.



* Entering the correct anatomical layers

Rectal Surgery

Incorrect mobilisation of the
posterior rectum outside the

Waldeyer’'s fascia can tear out
the lower PV plexus or the
sacral basivertebral veins

Space behind Anterior layar of

saminal vesicles 3 denonvilliers fascia

- Posterior layer of

Space betweaan antarior
denonvilliers fascia

and posterior layer

Fascia propria
T of rectum
mj Iss;‘acacei o " Neuro-fascial layer
Presarcral fascia

- Sacral fascia

Figurc 3 Schematic diagram of the anatomic layers during a rectal
surgery.



* intraoperative endoscopic hemostasis using
titanium clips or electrocautery

e suturing under direct vision for bleeding in
the ultra-low anastomoses

Zhang. Ann Laparosc Endosc 2016



Management of hemorrhage during colon
surgery

* Most of injuries can be repaired by :
primary suture or end-to-end anastomosis.

* Few injuries need interposition grafts, patch
venoplasty or venous ligation.

(Need for vascular surgeon)

OKTAR. Surg Today 2007




atastrophic Intraoperative

hemorrhage: 5-step action plan

STEP 1

B Like the Boy Scouts,
be prepared

1.
2.
3.

patient's history
predisposing factors

Platelets > 50000
Alcohol

Obesity

DRUGS : aspirin, NSAIs

3 INADEQUACIES:
Inadequate incision
Inadequate retraction

“ anesthesia



atastrophic intraoperative

hemorrhage: 5-step action plan

STEP 2
H Followvww thhese

\ bhasic principles

Apply immediate pressure with a finger or sponge stick

Then obtain exposure and assistance. Exposure usually means
extending the incision and using a fixed table retractor.

FAST TEACK

If the bleeding
source is unknown,
apply pressure

on the aorta

using a hand,
weighted
speculum, or

aortic compressor




atastrophic intraoperative
hemorrhage: 5-step action plan

FAST 1T HACCK
Performm primmmary
wolurme exxpansion
before replacimng
blood or blood
COIm ponents

Then suture with a running suture




ic iIntraoperative

hemorrhage: 5-step action plan

STEF 3
B Try a topical
hemostatic agent

TABLE 2

Topical intraperitoneal hemostatic agents

AGENT WHAT IT IS HOW IT IS APPLIED
Avitene Ultrafoam Absorbable collagen Comes in powder;
hemostat sprinkle on area
Fibrin glue Equal amounts of Spray on affected area
= Coseal cryoprecipitate and with double-barrel syringe
* Floseal thrombin or device supplied
= Tisseal by Baxter Healthcare
Gelfoam Absorbable gelatin Cut in strips of
sponge appropriate size and

apply to area

Surgicel Oxidized regenerated Cut in strips of
cellulose appropriate size and
apply to area



atastrophic Intraoperative

hemorrhage: 5-step action plan

STEP 5
HEWhen all else fails:
“pack and go”™

v'Packing requires reoperation for removing the packs 24-48 h
later and risk of rebleeding.

vPelvic packing involves the implantation of a foreign material,
which may increase the risk of pelvic sepsis.



o

Most intraoperative bleeding
during pelvic cancer surgery : Ry
1. The presacral venous N S T
plexus S /A
2. internal iliac vein. AN [f=77=""| A\

Wang 2013 h /

Celentano. Ann R Coll Surg Engl 2014




Presacral Hemorrhage : 4.6

Local tumor spread -
Posterior Ca/Narrow pelvis
Irradiation

Previous surgery

Vasodilator anesthetic
drugs

% - 9.4%

D 'Ambra. World J Surg 2009

- loss of normal anatomy

o

- blood pooling

Lithotomy position ]

(>risk for hemorrhage)

Bonello. Tech Coloproct 2014




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.




P REVIEW

= ROCS
T%@ Arwry R Coll Swg Engl 201 4; 96: 261-265

ADVANCING SURGICAL STAMDARDS doi 1013080035884 14X13814021 679951

Surgical management ol presacral bleeding

V Celentano. JAR Ausobslky., ' Vowden

Bradford Teaching Hospitals WHS Foundation Trust, TTK

e Systematic review between 1960 and 2013.




REVIEW
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& RC S Ay R Coll Swg Engl 201 4; 96: 26 1-265

ADVANCING SURGICAL STAMDARDS doi 1013080035884 14X13814021679951

Surgical management of presacral bleeding

V Celentano. JAR Ausobsky., I Vowden

Bradford Teaching Hospitals WHS Foundation Trust, TTK

Table 1 Classification of the techniques available to control

presacral bleeding

Packimg technmigques
Traditional pelvic pac kKing
Silastic tissue expander
FPerinsal Sengstaken—Blakemore tube
Inflatable sterile salins bag
Breast implant sizer
teucie tocnponoas

Tac king techmnigues
Metallic thumbtacks Wan 1985
Topical hasemostatic agents

Hasmostatic matrix + adsorbable hasmostat Germanos/2010

Oxidised cellulose + cyamnoacrylate gl ue Chen

Bone cermeant

Bone wax
Crirect/imnd irect electrocoagulation amd sutuwre
PMuscle fragment welding

Spray electrocautery FI||Ipa kis
Argon beam coagulation Kandeel
Bipolar coagulation Li

Circular suture ligation




REVIEW

Ay R Coll Swg Engl 201 4; 96: 26 1-265
doi 10.1308/0035884 14X13814021679951

Surgical management of presacral bleeding

V Celentano. JAR Ausobslky., ' Vowden

Bradford Teaching Hospitals WHS Foundation Trust, TTK

BUT

 The PACKING techniques for patients with
APR and a permanent stoma.

* When there is a fresh colorectal anastomosis,
packing increases the risk of AL

Fazio. Dis Col Rectum 1988



REVIEW
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ff{?@ Ann R Coll Swg Engl 2014; 96: 261-265

doi 10.1308/0035884 14X13814021679951

Surgical management ol presacral bleeding

V Celentamo, JR Auasobsky, P Vowden

Bradford Teaching Hospitals WHS Foundation Trust, TTK

BUT

thumbtack displacement —— in:
chronic pain, anastomotic disruption and fistulas.

Multiple technical difficulties such as :
* poor accessibility of the lower sacrum,
* obscured visualisation caused by bleeding,

* inability in a limited space to drive the tip of the
tack and bending of the tacks.

* osteoporosis




Y. RCS

ADVANCING SURGICAL STAMDARDS

REVIEW

Ay R Coll Swg Engl 201 4; 96: 26 1-265
doi 10.1308/0035884 14X13814021679951

Surgical management of presacral bleeding

V Celentano. JAR Ausobslky., ' Vowden

Bradford Teaching Hospitals WHS Foundation Trust, TTK

[ Compression and aspiration ]
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" Fatient instabilin?

Sowere y potension
Hypotharrmia
Coapu kpathy
Acidosis

Packimg with laparctormy pads
[Considaer alernative rtechniisgues of
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Comnsider rectal resaction
to gain better wiew

S

Artempt ta clefinit'n.-e:I

hasmostasis

= Tacking

= Mu=cl= fragment wealding
= Topical haasmostatic agents

AFPFR = abdominoperineal resection

*packing technigues that do not reguire reacperation
(described in packing technigues section)

patient seoue rmtia by

Figure 2 Alzorithhm for surgical managemeaent of presacral
bleeding. Different tec hniques can be applied in a single
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Presacral venous bleaeding during mobilization in rectal
cancer

Jose Enrigue Casal Manez, Wincenzo Wigorita, Alejandro Ruano Poblador, Aoma Maria Gay Fermandez,
Maria Angeles Toscano MNMowella, Miewes Caceres Alvarado, Lucinda Péarez Dominguaz

* |Incidence 0.25%-8.4%
 Review of 58 articles
* From 1960 till 2016

Wang et a' describe 3 types of venous injury and
direct implications for their handling: injury to the
presacral veins (type 1 ), injury to the presacral veins
and/or basivertebral veins of diameter =< 2 mm (type
1), and injury to the presacral veins and/or basiverte-
bral veins of diameter > 2 mm (type 11 ).
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Presacral venous bleaeding during mobilization in rectal

cCanocer

Jose Enrigue Casal Manez, Wincenzo Wigorita, Alejandro Ruano Poblador, Aoma Maria Gay Fermandez,
Maria Angeles Toscano MNMowella, Miewes Caceres Alvarado, Lucinda Péarez Dominguaz

Table 1 Classification of techmigwes Ffor the comtrol of

presacral bleeding

Sengstalken- Blalkenwore tuls
Lignftoa ballosca
Clomnmpartoaental henwostathc bhalloosn
Ereast inyplamt
mysas] e
Flhusesimge swith Borvesaras
Flugsing wwith bome cemnent
Ealkri ballooa
Helical ttandwm pdms + Su.r_gicﬂ"
Staples + camcellous bome = 51_1_1:'g;i.-ci-la'l.""'I
Ligackp="
Topical henewwstabc agents
Crramoacrylate
Cyamoacryilate + SurgicelBr
Amnmlraferd Blowdd S-I:CI-PP'E-I:
Floseal™ + Surgicel™
DHrect sufure
Infrarenal acrta clanngpy + PWS sarbare
Suthare—circular igature
CHirect imdirect electrocoagulatican
Spray electzocautersy
Electrocoagulatiocm ocm a piece of
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Presacral venous bleaeding during mobilization in rectal
cancer

Jose Enrigue Casal Manez, Wincenzo Wigorita, Alejandro Ruano Poblador, Aoma Maria Gay Fermandez,
Maria Angeles Toscano MNMowella, Miewes Caceres Alvarado, Lucinda Péarez Dominguaz

| Compression and aspiration |

| Patient hemodynamic stability |

J— ——

- T
Yes [ La]
Bleeding area identified
- T .
Wes [ La]
Indirect
electrocoagulation; Enlarge the ﬁ_E‘-'|'-'-|=
Topical hemostatic rectal resecton
agents; Fins
Bleaeding stopped | Bleeding mone identified
Yes Mo 9
= Mo .| Flugging, alternatives without

reintervention?

igure 3 Presacral vemnous hemorrhaging: treatment algorithm.



3 ELAPERs,
1 recurrent AR,
5 APRs and
6 ultra-low AR.

26 pts :
11 pelvic exenterations,

The median intraoperative blood loss
1,250 ml
53.8 % of the patients sustaining a loss
>1,000 ml.

Bonello. Tech Coloproct 2014




COperation planned for
recurrent and locally adwanced
rectal cancer

I Pre-op rhkstrat;'il;ati-nn: I

Imaging raviews by MDT: VES Consider intermal iliac artery

-Large pumour embolisation pre-operatively
-Predicted difficulty i dissection

due to pelvic location
-Proximity to large vessels

I (]
Blood profile rewviaw:

Hb, platelet levels and clotting
writh correction of anmy
abnormalities

6 wnits whole blood

Large turmowr vES 2 wnits fresh frozen plasma
Previous surgery Platelets on standby
Previows radiotherapy precperatively

Predicted difficulty in dissecticon 2 wnits fibrinagen/thrombin

hasmostatic agent

| [ ]
=

4 wunits whole blood
1 wnit fibrinogen/thromiin
haemeostatic agent

Fig. 1 Preoperatve assessment of bleeding risk

Bonello. Tech Coloproct 2014




Intraoperative assessment of

bleeding
MILD MODERATE TO SEVERE
Repeat full blood count and
coagulation profile
Electrocautery and Generalised ooze from raw Continued significant
suture ligation bony surfaces or soft tissue z;‘:‘:‘:;::::"“""‘ to
Fibrinogen/thrombin g
haemostatic agent P &

Bonello. Tech Coloproct 2014




Hemostatic step-by-step procedure to control presacral

bleeding during laparoscopic total mesorectal excision.

7 lap rectal Ca(128) —— unstoppable presaccral bleeding
first local compression

If bleeding persists, epiploic or omental scrap use as a plug
on the tip of a grasping forceps.

On the bleeding source and monopolar coagulation is

applied by electrified dissecting forceps



1 Hypogastric artery ligation

‘*Hypogastric art.
ligation controls pelvic
hemorrhage in as many
as of cases.

w

Hypogastrlc artery

N

P\ /
N s i
\‘u\ 'j
N
‘ ' h =
! | i
J :‘ : ¢

astnc vein

*» The major effect of
hypogastric art. ligation
IS a decrease in pulse
pressure. s

External




Ligation of art. can cause

gluteal and vesical necrosis
igation

Transabdominal Blokimbes A Branches of L1A.
method with median

or transverse incision

is commonplace for Sacral A
the l.1.LA. unilateral or
bilateral ligation. - -

9 N Spand ~ Superior Gluteal A
However, in “street- (= Medial >
emergencies,” thereis Umbilical Piriformis
a last-resort external  Lgament 3 -
method of Gluteal A
approaching the L.LLLA. _ _
through the greater SuPeriorVesicalA hemal
sciatic foramen , Pudendal A
using the superior Obturator A
gluteal artery, lateral Middle Rectal A

sacralis artery, Vaginal (F) or Uterine A (F) or
obturator a rtery, and Inferior Vesical A (M) A to Ductus Deferens (M)

piriformis muscle as S
guides. A7




Ligation of v. can exacerbate

bleeding from PSVP

igation

Transabdominal Blokimbes A Branches of L1A.
method with median

or transverse incision

is commonplace for Sacral A
the l.1.LA. unilateral or
bilateral ligation. - -

9 N Spand ~ Superior Gluteal A
However, in “street- (= Medial >
emergencies,” thereis Umbilical Piriformis
a last-resort external  Lgament 3 -
method of Gluteal A
approaching the L.LLLA. _ _
through the greater SuPeriorVesicalA hemal
sciatic foramen , Pudendal A
using the superior Obturator A
gluteal artery, lateral Middle Rectal A

sacralis artery, Vaginal (F) or Uterine A (F) or
obturator a rtery, and Inferior Vesical A (M) A to Ductus Deferens (M)

piriformis muscle as S
guides. A7




I Pelvic hemorrhage

Arterial embolization

Angiographic insertion of Gelfoam
pledgets or Silastic coils may effectively

control pelvic hemorrhage in up to 90%
of postpartum and postoperative

patients.®* Hypogastric artery emboliza-
tion can also be done intraoperatively.®




Management options to tackle bleeding during
Laparoscopy

1. Applying pressure

l. Don't panic

Il. Temporize the bleeding site
- Gauge

- Lap instrument

Ill. Add more trocars if needed

SAGES 2013



Management options to tackle bleeding during
Laparoscopy

1. Applying pressure
2. Control bleeding
Coagulating vessel
l. Lap clip placement
Il. Lap suturing
V. Hemostatic agent/ biologic glue

V. Argon beam coagulator

3. Conversion to open SAGES 2013
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Conversion A decision for the Patient's Safety
or a Failure of the Surgeon?
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