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Aims

» Review the importance of haemostasis

» Share our experienc%oscopic liver and pancreatic surgery
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Haemostasis

» Traced back to the primitive's man realization that unchecke
means death

» Early Greeks and Rom@d ege‘l‘ables and minerals dressin

» Early surgeon avonded ves‘&gj; in. M ns
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» Herophilus described bleeding from vé’ms and arteries







all s

b ]

A
<)

o=
o
)

Il 2 real




B
leedin
g

Ly ( ),
Ly ‘P)
Ly ;%
2%
5 \ |
(@,

» H
oW
ca
n
W
e o
treat-
it

L iy
%,

é}




Basic Principles of
Haemorrhage Control

Pre-Emptive Reactive

» Planning » Pressure (digital / pa
» Anaesthetic » Elevation

» Haemodynamic » Vascular clamping

» Clotting »_Clear the field (sucti

» Equipment » Diathermy
» Exposure » Sutures, clips, stapler
» Mobilisation

Vascular Control > Topical Haemo

ime...... Time...... Time...... Tim






Arterial bleeding

» Exposure
»Retraction
»Suction
»Vascular slings
» Sutured repair

= Control




Venous bleeding

» Digital pressure

» Elevation /44

» In flow ang euf flo \Qpcgontr'ol
» Reduce CVP %

» Pack %"" o '<~7(

» Suture
» Topical haemostats
» Time




Pancreatic Necrosectomy

» Venous bleeding

» Inaccessible ‘bleeding

» Broad area ooze

» Coagulopathy

A haemostatic produ
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“You clumsy apel 1ask for a hemostat
and you hand me a banana. Where'd you
£0 1o med school, the Bronx Zoo?”




Topical Fibrin Sealants

Human derived fibrinogin & thrombin
action




The “Sandwich” Technique

orillar = Mechanical & evicel Biologic
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ABSORBABLE HEMOSTAT

= faster
Structured Non-Woven

= Innovative Structured
= Optimal Handling
Ease of reposition without sticking to instruments

Adaptability- ideal for both Open and Laparoscopic surgery

= Bactericidal Properties
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Haemostasis in laparoscopic
liver surgery

- The major factor to delay the expansion of open liver surgery(Yam

& Tsao et al 1994) /@
é\}

In laparoscopic liver surgery '51'/;,,, e, ‘OC)
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-loss of manual compression s, (
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-need of advanced skills for quick efficient suturing
- the risk of gas embolism




Importance of haemostasis in
laparoscopic liver surgery

» Improves patient’s outcome (Kooby et al. 2003)
» Reduces the need for tr (Melendez et al. 1998)
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» Reduces rate of opemg;ggfm%gf %
» 80% is due to bleeding (f%gg"%ijj* at: ,Qgs)
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Reduces light absorption Yo e
better views

Easier identification of important structures
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Abstract
Background Minimally invasive liver resection is gaining
acceptance worldwide. However, the laparoscopic

approach often is reserved for small segmental resections
due to the fear of significant blood loss. The expansion of
laparoscopic liver surgery will depend on the ability of
expert surgeons and technological advances to address the
management of bleeding and hemostasis with any new
approach. The 4'2- year experience of a single center
performing totally laparoscopic liver resections is pre-
sented, with special reference to the techniques the authors
have developed to limit blood loss.

Methods Between 2003 and 2007, 80 patients underwent
laparoscopic liver surgery for benign and malignant con-
ditions including colorectal cancer metastases (n = 31),

hnnnfnnn"nlar l“ﬂl‘f“;“l\mﬂ (M — A\ npnnr\nnrl(\nrinp 11T T

2/.
5 .-r'-_J_l.f/ ﬁ
<O~ 5,
D, . ;(
At}-:"_;}f"’ /'..l{/"-:
- (_,-J/ ‘f"__:z.}

blood loss for right-sided transections than for the left liver
surgery (821 vs 147 ml; p = 0.012). Four (57%) of seven
resections converted to open procedures because of
bleeding. No deaths occurred, and only two patients
required intraoperative blood transfusions. There were
eight complications and one bile leak. The median length
of hospital stay was 3 days.

Conclusions The authors’ experience with 80 totally
laparoscopic liver resections over a 42-year period dem-
onstrates that laparoscopic liver surgery is safe and effec-
tive in experienced hands for major resections. An intimate
knowledge of the technology and techniques available for
preventing and managing significant hemorrhage during
laparoscopic liver resection is required for all surgeons
performing laparoscopic liver surgery.




Haemostasis in laparoscopic
liver surgery

Pre-operative management.

Liver mobilization /@
Control of the inflow . é\}
Parenchymal dissection oy,
Control of the outflow ./07@&:;%%- o,
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Pre-operative management

» LOW VENOUS PRESSURE SURGERY:

With a positive intra- abdommal,pr% et away with higher CV

» 5-7mmHg to reduce the risk of %zeguémge\mb%?\
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Liver mobilization

» Liver ligaments are d’lwde%\wgnahon of scissors
diathermy and d|ssecT|M|mu|TrcEe%agulaT|ng shears
ep
» Special attention to re’rrocavaﬁﬁ%gg‘f'fe spac
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Control of the inflow

PRINGLE MANOEUVRE
The pneumo perito /eum is a natural Pringle’s
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» We always prepare i if needed

» If not possible latg,ratfdjssecbfg\ @5rm1t the use of a
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laparoscopic
endovascular Debaky
Tangential Occlusion
Clamp if needed




Extra parenchymal vascular control

» Inmajor hemihepatectomies

» Technically difficult, Wequmes good access to the portal s

» Good dissection of Tﬁéavefsl"el com@
essential. '
S, eay




Extra parenchymal vascular control

Judicious use of clips

/7
Clips may affect your endogﬁs@@e\s
Q’%m‘%? 800

Cpp

Use the self-locking polymer cli%fé"%g:ﬁﬁni{{p_ise ippage




Parenchymal dissection

Get a good assistant

10 USS

Mark your transection line
Camera and Instrument in line-with the transectio

rom front to the back 2-3 mm layers and don’t cr
alls

ke your time , Know your instruments









How | Do It
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Laparoscopic Left Lateral Liver
Sectionectomy: A Safe, Efficient,
Reproducible Technique

M. Abu Hilal MNW. Pearce

Hepatobiliary-Pancreatic and Laparoscopic Surgical Unit, Southampton Univarzity Hospital, Southampton, UK
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Laparoscopic liver resecticon for hevatocellular adenoma

i

Mohammed Abu Hilal, Francesco Di Fabio, Robert David Wiitsnire, Mohamme¢ Hamdan, David M Layfield,

Neil William Pearce
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sion and treatment with selective arterial embolization.
Laparoscopic liver resection was then semi-electively
performed. Eight patients (62%) required major hepa-
tectomy [right hepatectomy (7 = 5), left hepatectomy
(n = 3)]. No conversion to open surgery occurred. The
median operative time for pure laparoscopic procedures
was 270 min (range 135-360 min). The median size of
the excised lesions was 85 mm (range 25-180 mm).
One patient with adenomatosis developed postopera-
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Laparoscopic versus open lelt lateral hepatic sectionectomy:
A comparative study

M. Abu Hilal®, MJ.W. McPhail, H Zeidan, 5. Zeidan, MJ. Hallam,

Abstract

Pt
Background: Laparoscopic liver surgery has been difficul o popularize. High m]mf?iﬂmwidméi ke ft lateral sectioneciomy
(LLS) & a procedure with potential for transformation into a primarily laparascopic pm::a:lﬁrmt strgeons can safely gain proficiency.
Meshods: Forty-four patients underwent either laparoscopic (LLLS) or open (OLLS) left lateral m:l:mu:bmy {of sz gments TV for Focal
lesions &t Southampion General Hospital.

Resulo: OLLS and LLLS groups were maiched for age, sex and tumour types nesecied. Median operative time in the LLLS group was 180
{40=3400 min and 155 {1 10=3300% min in the OLLS group { p= 0.885) with median intra-operative blood loss in the LLLS goup 80
(258000 ml versus a larger 470 ( 100=3000) ml; p=0.002 for patients receiving OLLS. Post-operative stay was also shorter in the
LLLS group (35 {1=—6) days) compared to the OLLS group (7 (3=12) days; p < 0.001). Resection margin was nat different in the two
groups (11 (1.5=300 mm (LLLS) versas 12 (d=40) mm {OLLS); p=1) and neither was the complication rate {13% for LLLS versus
25% for OLLS; p=0541). There were no conversions to open in the LLLS group and no deaths in either group at 90 days. Between
the first and second 12 LLLS the median operative time fell from 240 (70=3400 min o 120 (0= 1200 min; p =0.005 as well & madian
poat-operative hospital gay from 4.5 (2=6) days to 2 {1=—4) days, p=0001.

Conebesion: LLLS is a viable altemative to OLLS with potential improvements in intra-operative blood loss and shonter hospital stay with-
out adversely affecting suecessful resection or complication rates. Larger prospective studies are required to explone this new avenue in
laparoacopic liver surgery.




Results

LLLR OLLR Significanc
Median 180 (40-340) 155 (110-330) P=0.885
operative time -
minutes
Median blood 80 470 P=0.002
loss- mls (25-800) (100-2000)
Post operative 3.5 (1-6) 7(3-12) P=0.001
stay- Days '
Median 11 (1.5-30) 12 (4-40) P=1 '
resection
margin- mm
Complication 13% 25% P=0.541

rate




Learning curve

operative stay -
days

4.5 (2-6)

LLLS LLLS
W:; cases | Last 14 | Significanc
é\)\ cases
5 : ’ ; {;G*'.;-/ 'KI)
N}ed1an operative 10y, e, <)
time- minutes 240 (70-340) \1@60-120) P= 0.005
‘::E:;Of ;/'?f) e
Median post N o, s, ’Z

P=0.001




Right hepatectomy;
)\ Surgical technique

Laparoscopic right hepatectomy: a challenging, but
feasible, safe and efficient procedure

Neil William Pearce, D.M., F.R.C.S., Francesco Di Fabio, M.D.,
Mabel Joey Teng, BMedSci, M.B.B.S., Shareef Syed, MB.Ch.B.,
John Neil Primrose, M.D., F.R.C.S., Mohammed Abu Hilal, M.D., F.R.C.S.*

Hepatobiliary-Pancreatic and Laparoscopic Surgical Unit, Southampton General Hospital, Southampton University

Hospitals NHS Trust, Southampton, UK

KEYWORDS: Abstract
Laparoscopy;

Major hepatectomy;

RESULTS:

BACKGROUND: Few centers are undertaking major laparoscopic liver resections. because of the
well-recognized technical difficulties and lack of training opportunities.

METHODS: The authors describe their technique for laparoscopic right hepatectomy, highlighting
relevant details for accomplishing a safe and efficient procedure. Patients were chronologically divided
into 2 groups to evaluate the impact of increasing experience on the surgical outcomes.

Group I included 17 patients and group II 18 patients. The conversion rate to open or
hybrid techniques significantly decreased from 36% in group I to 6% in group II (P = .03). The hospital
stay decreased from a median of 6 days in group I to a median of 4 days in group II (P = .05).
Complications occurred in 4 patients (11%), of whom 3 were in group L. The mortality was zero.
CONCLUSIONS: Laparoscopic right hepatectomy is a safe and efficient procedure when performed

4at specialized centers with extensive experience in hepatic surgery. Long-term training is necessary to
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Despite the aelay in gaining popularity, laparoscopic
liver surgery (LLS) is now rapidly expanding in use.' This
achievement has been possible because of the encouraging
results of earlier pioneering studies® © and recent advances
in imaging, anesthetic care, and laparoscopic devices.'

There is increasing evidence to suggest that the mini-
mally invasive liver surgery offers significant advantages in
terms of less pain and analgesic drug consumption. shorter
hospital stay, fewer transfusion requirements, faster recov-
ery, and improved cosmetic results compared with open

* Corresponding author. Tel.: 44-0-23-80-79-6977; fax: 44-0-23-80-
79-4020.

E-mail address: mohammed.abuhilal @suht.swest.nhs.uk

Manuscript received April 8, 2010; revised manuscript August 11,
2010
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surgery.' Furthermore, several studies have now demon-
strated the feasibility, safety, and efficiency of LLS when
appropriate criteria are applied to patient selection.'”~"7
However, even at enthusiastic centers, this surgical ap-
proach is limited to segmental or small anatomic resec-
tions." Because of the well-recognized technical difficulties,
few centers with advanced laparoscopic expertise are un-
dertaking major laparoscopic liver resections. In a recent
multicenter study, 210 major liver resections were per-
formed at 6 different laparoscopic liver centers during 11
years. Of these, only 91 were pure laparoscopic resections.
and this included right and left hepatectomy.'”

There is general agreement that surgeons need significant
experience in open liver surgery and adequate proficiency
with laparoscopic liver resection before embarking in per-




Table 1 Indications for surgery in the study groups

All

Patients GroupI  Group II
Indication (n=35) (n=17) (n = 18)
Colorectal cancer metastasis 20 g 11
Hepatocellular carcinoma 4 1 3
Neuroendocrine tumor 3 1 2
Adenoma 3 1 2
Indeterminate lesion 2 2 0
Gastrointestinal stromal

tumor 1 i

Oriental cholangiopathy 1 1
Breast cancer metastasis 1 1




Learning Curve for Right Hepate

Table 2 Demographics and operative and postoperative courses in the study groups

All Patients Group I Group II

Variable (n = 35) (n=17) (n = 18) P
Women/men 19/16 10/7 9/9 J4*
Age at operation (y) 62 (26-82) 62 (29-82) 62.5 (26-78) 821
Operation time (min) 295 (180-465) 289 (240-465) 297 (180-460) 321
Blood loss (mL) 650 (75-3,000) 650 (200-3,000) 600 (75-3,000) .25t
High-dependency unit stay (d) 2 (0-8) 2 (0-8) 2 (1-4) 971
Postoperative length of stay (d) 5 (3-21) 6 (3-20) 4 (3-11) 051
Resection margins (mm) 20 (4-50) 20 (10-50) 20 (4-50) .58t
Complications 4 (11.4%) 3 (17.6%) 1 (5.5%) 00"
Conversions* .03*

Laparoscopic-assisted technique 4 (11%) 4 (24%) 0

Open conversion 3 (8.6%) 2 (12%) 1 (6%)

Data are expressed as number (percentage) or as median (range).

*Fisher’s exact test.
tMann-Whitney U test.
{laparoscopic-assisted and open conversions were considered as a single group for statistical cialysis.







Single-Centre Comparative Study of L aroscoplc Versus
Open Right Hepatectomy @
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Abstract

Background Expansion of laparoscopic major hepatectomy is still limited mainly due to the well-recognised technical
difficulties compared to open surgery, and doubts regarding the oncological efficiency when major resections are required.
Methods Patients undergoing open right hepatectomy (ORH) were matched with patients undergoing laparoscopic right
hepatectomy (LRH) and compared for perioperative outcomes.

Results Seventy patients were included: 36 patients underwent LRH and 34 ORH. Operative time was significantly longer
for LRH (median, 300 min vs. 180 min for ORH; p<0.0001). Intensive care unit (median, 2 days for LRH vs. 4 days for
ORH; p<0.0001) and postoperative length of stay (5 days for LRH vs. 9 days for ORH; p<0.0001) were significantly
shorter for LRH. Four laparoscopic cases were converted to open surgery. No significant difference in postoperative
complications and mortality was observed between LRH and ORH. Among patients with colorectal carcinoma liver
metastases, R0 resection was obtained in 20/21 (95%) cases after LRH, and in 20/25 (80%) after ORH (p=0.198). Mid-term
overall survival did not significantly differ between the laparoscopic and the open group.

Conclusions LRH can be a safe, effective, and oncologically efficient altemative to open resection in selected cases.
Extensive experience in hepatic and laparoscopic surgery is required.

Keywords Right hepatectomy - Laparoscopy - Case-—-control Introduction

study - Outcome - Survival
Laparoscopic liver resection is progressively gaining
popularity. For minor liver resections, the minimally
invasive approach has been shown to be feasible, safe and
efficient when appropriate criteria are applied to patient
selection." "> In contrast, expansion of laparoscopic major




Results
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Indication for surgery “y, Y,
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Colorectal carcinoma metastases = 7>

7 ", A 21 (58%)
O(:) . %, o
HCC o, ( (11%)

Non-colorectal carcinoma metastases E}[C}{;;ﬁv"ﬂ_: 5 (14%)
Adenoma | 3 (8%)
Oriental cholangiopathy 1 (3%)
Uncertain preoperative diagnosis 2 (6%)

O LRH (1=36)

ORH (n=34)

26 (76%)
4 (12%)
2 (6%)
1 (3%)
0
1 (3%)
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Results

Variables LRH (n=36) ORH (n=34)
Demographics

Female: male 18:18 16:18

Age at operation, years, median 64 (26-82) 63 (25-84)

(range)

Surgical results

Conversions:

Laparoscopic-assisted 4 (11%) -

Open 4 (11%)

No. portal triad clamping 20 (56%) 13 (38%) 0.147**

Estimated blood loss, ml, median
(range)

Received transfusion

Operation time, min, median
(range)

700 (75-3000)

8 (22%)
300 (180-465)

500 (50-5200)

7 (21%)
180 (90-360)

0.156*

0.868*
<0.000

Benign/malignant lesions
Seeding/ port site metastasis

RO resections

7129
0

20/21

2/32

20/25

0.152***

-Whitney test; ** Chi-squared test; *** Fisher’s exact test; § colorectal liver metastases; LRH: laparoscopic right hepatectomy; OR|




Results

Variables LRH (n=36) ORH (n=34)

Postoperative course

High dependency 2 (0-8) 4 (2-48)
unit/Intensive care unit stay_,z -

days, median (range) e

Postoperative length of 5(3-20) 9 (448)
stay, days, median (range) 9
Patients with postoperative 5 (14%) 5 (15‘%)
complications

Mortality 0 1 (3%)

* Mann-Whitney test; ** Chi-squared test; *** Fisher’s exact test; § colorectal liver metastases; LRH: laparoscopic right hepatectomy; ORH:



Conclusion

The quest for a bloodless laparoscopic liver resection is ongoing.

A wide selection of me’rhod&%ﬂs are available.
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