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My background





Aims

 Review the importance of haemostasis

 Share our experience in laparoscopic liver and pancreatic surgery

 Demonstrate haemostatic techniques



Haemostasis

 Traced back to the primitive’s man realization that unchecked bleeding 
means death

 Early Greeks and Romans used vegetables and minerals dressing

 Early surgeon avoided vessels in their incisions

 Herophilus described bleeding from veins and arteries



For years, the standard method of haemostasis 
was to plunge the amputation stump into boiling oil



Bleeding is still a reality for all surgeons



Bleeding 

How can we prevent it ?

How can we treat it  ?



Basic Principles of 
Haemorrhage Control

Pre-Emptive

 Planning

 Anaesthetic 

 Haemodynamic

 Clotting

 Equipment

 Exposure

 Mobilisation

 Vascular Control

Reactive

 Pressure (digital / packing)

 Elevation

 Vascular clamping

 Clear the field (suction)

 Diathermy

 Sutures, clips, staplers

Topical Haemostats

Time...... Time......Time......Time......Time



Access, Exposure, Anatomic Dissection, 
Control



Arterial bleeding

Exposure

Retraction

Suction

Vascular slings

Sutured repair

= Control



Venous bleeding

 Digital pressure
 Elevation
 In flow and out flow control
 Reduce CVP
 Pack

 Suture
 Topical haemostats
 Time



Pancreatic Necrosectomy

 Venous bleeding

 Inaccessible bleeding

 Broad area ooze

 Coagulopathy

A haemostatic product !!!





Topical Fibrin Sealants

Human derived fibrinogin & thrombin  = Biological 

action



The “Sandwich” Technique

Fibrillar = Mechanical & evicel Biological action 





 faster 

 Innovative Structured Material

 Optimal Handling

Ease of reposition without sticking to instruments

Adaptability- ideal for both Open and Laparoscopic surgery

 Bactericidal Properties

Structured Non-Woven
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The quest 

of dry 

surgery, 

remains a 

dream !!!



Haemostasis in laparoscopic 
liver surgery

- The major factor to delay the expansion of open liver surgery(Yamamoto et al 1994 
& Tsao et al 1994)

In laparoscopic liver surgery

-loss of manual compression

-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 transfusion (Melendez et al. 1998)

 Reduces rate of open conversion

 80% is due to bleeding (Jean-François et al. 2002)

• Reduces light absorption

better views

Easier identification of important structures





Haemostasis in laparoscopic 
liver surgery

 Pre-operative management.

 Liver mobilization 

 Control of the inflow

 Parenchymal dissection

 Control of the outflow 

 Treatment of the resection margins



Pre-operative management

 LOW VENOUS PRESSURE SURGERY: 

With a positive intra-abdominal pressure we get away with  higher CVP 

 5-7mmHg to reduce the risk of venous air embolism.



Liver mobilization 

 Liver ligaments are divided by a combination of scissors 

diathermy and dissection with ultrasonic coagulating shears 

 Special attention to retrocaval hepatic space



Control of the inflow

 PRINGLE MANOEUVRE

 The pneumo peritoneum is a natural Pringle’s

 We always prepare it to use if needed

 If not possible lateral dissection to permit the use of a

laparoscopic 

endovascular Debaky

Tangential Occlusion 

Clamp if needed



Extra parenchymal vascular control 

 In major hemihepatectomies

 Technically difficult, hence requires good access to the portal structures.

 Good dissection of the vessel, complete view and efficient control are 
essential.



Extra parenchymal vascular control 

Judicious use of clips 

Clips may affect your endovascular staples

Use the self-locking polymer clips To minimise clip slippage



Parenchymal dissection

Get a good assistant

IO USS

Mark your transection line

Camera and Instrument in line with the transection line

From front to the back  2-3 mm layers and don’t create 

halls

Take your time , Know your instruments 















Results

LLLR OLLR Significance

Median 

operative time -

minutes

180 (40-340) 155 (110-330) P=0.885

Median blood 

loss- mls

80

(25-800)

470

(100-2000)

P=0.002

Post operative 

stay- Days

3.5 (1-6) 7 (3-12) P=0.001

Median 

resection 

margin- mm

11 (1.5-30) 12 (4-40) P=1

Complication   

rate

13% 25% P=0.541



Learning curve

LLLS

First 13 cases

LLLS

Last 14 

cases  

Significance

Median operative 

time- minutes 240 (70-340) 120 (40-120) P= 0.005

Median post 

operative stay -

days
4.5 (2-6) 2 (1-4) P= 0.001







Learning Curve for Right Hepatectomy







Results



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

Demographics

Female: male 18:18 16:18 0.806**

Age at operation, years, median 

(range)

64 (26-82) 63 (25-84) 0.431*

Surgical results

Conversions:

Laparoscopic-assisted

Open

4 (11%)

4 (11%)

- -

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

Estimated blood loss, ml, median 

(range)

700 (75-3000) 500 (50-5200) 0.156*

Received transfusion 8 (22%) 7 (21%) 0.868**

Operation time, min, median 

(range)

300 (180-465) 180 (90-360) <0.0001*

Benign/malignant lesions 7/29 2/32 0.152***

Seeding/ port site metastasis o

R0 resections 20/21 20/25 0.198***

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

Results



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

Postoperative course

High dependency 

unit/Intensive care unit stay, 

days, median (range)

2 (0-8) 4 (2-48) <0.0001*

Postoperative length of 

stay, days, median (range)

5 (3-20) 9 (4-48) <0.0001*

Patients with postoperative 

complications

5 (14%) 5 (15%) 0.922**

Mortality 0 1 (3%) 0.2***

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

Results



Conclusion

The quest for  a bloodless laparoscopic liver resection is  ongoing.

A wide selection of methods and tools are available.

Surgeons should be familiar with the use, advantages and shortcomings of each 
method

Prevention and meticulous surgical technique are essential tools for a dry surgery.



Thank you


