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Abstract  

Introduction: The liver is a vascular-rich solid organ. Safe and effective dissection of the vessels and liver parenchyma, and control of 

intraoperative bleeding are the main concerns when performing liver resection. 

Controlling bleeding during laparoscopic hepatectomy(LH) is technically demanding, but reportedly associated with less estimated blood loss 

(EBL) than open surgery. Several studies have confirmed that intraoperative blood loss and postoperative transfusion are predictors of 

postoperative morbidity and mortality in liver surgery. Various methods and instruments have been developed during hepatectomy. 

Case presentation: The present study aimed to describe and evaluate hemorrhage control techniques during left lateral partial segmentectomy 

with use of endoscopic clips. 

Conclusion: control of intraoperative bleeding it is the most important aspect in liver resection. we propose a new technique for controlling 

bleeding in restricted operating spaces. 

 

Introduction 

Major liver resections were initially considered unsuitable for 

laparoscopy since they are technically demanding and carry high 

risks of severe haemorrhage[1]. 

The incidence of major haemorrhage varies between 0-3 %[4]. 

Bleeding control during laparoscopic liver resection still remains 

an important issue, as asserted by several authors[2,3] and it 

represents a challenge even for the most experienced operators, for 

several reasons: 1) reduction of visibility in the surgical field[5,6] 2) 

need for conversion to laparotomy[7] 3) lack of tactile sense may 

lead to a wrong resection of the lesion[8] 4) control of major 

bleeding may require high pneumoperitoneum pressure setting[9,10] 

with risks of gas embolism 5) a demonstrated negative effect on 

post-operative and oncological outcomes[11,12]. Good knowledge of 

all laparoscopic haemostatic devices and techniques is therefore 

mandatory[5]. We report on the use of endoscopic clips in a case 

where an important bleeding of the left suprahepatic vein did not 

allow safe suturing of the vessel. This case report is in line with the 

SCARE guidelines[13]. 

Case presentation 

A 47 years old Caucasian male is admitted in our Unit to undergo a 

left lateral partial segmentectomy (II and partial III segment 

resection). The patient had been previously operated by excision of 

left arm melanoma and a single hepatic metastasis was found in the 

course of a follow-up CT scan. The metastasis was located in the 

subdiaphragmatic part of the left liver. 

The patient underwent laparoscopic resection of II-III segment. A 

four trocar technique was used inserting the cannulas in the 

umbilicus (10 mm), subxiphoid (5 mm), left (10mm) and right 

(5mm) lateral subcostal margins. After completion of left liver 

mobilisation by sectioning the left triangular and coronary 

ligaments it became evident that the metastasis was too close to the 

left suprahepatic vein (LSV). This finding was also confirmed by 

intraoperative U.S. 

In an attempt to further mobilise the left liver in order to find a 

dissection plane for extraparenchymal sectioning of the LSV a 

conspicuous bleeding was produced by tearing of the vein. Even 

with lowering of the CVP the bleeding was obstructing the 

visualization of the venous edges, so impairing the possibility for 

direct suturing of the vein. To avoid a conversion to laparotomy, 

the vein was temporarily clamped with a Johann forceps inserted 

through the right subcostal trocar, then the left lateral 

sectionectomy was completed to better clear the field from the left 

liver lobe using the remaining trocars. 

Then the vein was released by the Johann forceps compression and 

was sutured with two endoclips QuickClipPro® (Olympus Medical 

Systems Corp., Tokyo, Japan). The endoclips were inserted 
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through the shaft of a 5 mm laparoscopic instrument in order to 

guarantee perfect positioning of the clip on the vein edges (Fig 1). 

Haemostasis is then strengthened by supplemental interrupted 5/0 

prolene sutures. Abdominal drainage was left in place for 24 hours 

and the patient was discharged on the fourth postoperative day with 

an uneventful postoperative course. No blood transfusion was 

required. 

Discussion 

The diffusion of laparoscopy as a method to approach liver surgery 

has been impaired by overall technical challenges, difficulties in 

obtaining disease-free margin resection and sometimes uncertainty 

on the most effective hemostatic method. Initially, laparoscopic 

resection was only suitable for small, peripheral anterior lesions, 

primarily left-, then also right-sided[5]. Major resections were 

reported by high volume Institutions only[14], whereas the 

feasibility of wedge resection of deep lesions has been brought by 

the development of US laparoscopic probes. When facing major 

hemorrhage, the advantages of open surgery especially in directly 

identifying the source of bleeding, finger tamponade of the vessel 

and better exposure for suturing are undeniable[15]. The hand is still 

considered the best ―a-traumatic liver retractor by some 

authors‖[16]. Therefore, bleeding control remains the pivotal issue 

when comparing the different approaches. Most of the devices 

developed for safer and hemostatic liver parenchymal transection 

are now available for laparoscopic surgery. There are several 

studies[17-20] that questioned which one of all hemostatic devices 

should be the best option in terms of decreasing blood loss and 

post-operation complications but no one seems to overcome to the 

others[17]. Furthermore, there seems no unanimous agreement 

among the authors. Probably the best option should be left to the 

surgeon’s choice[22]. The same principles of inflow and outflow 

control through an optional use of the Pringle’s maneuver and the 

anesthesiologic lowering of CVP below 5 mmHg apply to 

laparoscopic surgery, with the only advantage of using a 10 to 14 

mmHg intra-abdominal pressure, always considering the risk of 

venous embolism[23]. Our report addresses the issue of a lesion 

proximal to a major suprahepatic vein, where the exposure is poor 

so increasing the need for maximum liver mobilization. Tearing of 

the vein with minimal residual vessel stump and almost no 

visibility because of intermittent major bleeding and the need may 

prompt rapid conversion to open surgery. In this instance, 

immediate clamping by Johann forceps of the venous proximal 

stump controlled the bleeding, so allowing for safe completion of 

resection. With the surgical field cleared by the left liver, we were 

able to preliminary close the vein with two QuickClipPro® 

(Olympus Medical Systems Corp., Tokyo, Japan) sequentially 

displaced on the vein rims. The clip applicator was inserted into the 

abdomen through the shaft of a 5 mm laparoscopic instrument for 

two reasons: 1) avoid loss of CO2 through the laparoscopic trocar 

because of the small calibre of the clip applicator; 2) perfect 

directioning of the pliable Teflon clip applicator.This original 

technique allows to overcome the limitation of regular laparoscopic 

clips, which can be used only by lateral approach and require a few 

millimeters of free stump. The QuickClipPro® as any other 

endoscopic haemostatic clip are designed to be released by frontal 

approach and their small tooth grants for durable retention onto the 

tissue. 

Conclusion 

Blood loss still remains a serious complication during laparoscopic 

liver resections. Intra-operative treatment doesn’t seem to occur 

very often in the international literature. Anyway, an open surgery 

seems to be the most used therapeutic procedure. However, a 

careful procedure (in terms of pre-operative imaging and 

knowledge of the several techniques) should be carried out by 

experienced operators for every laparoscopic resection in order to 

avoid even such rare but life-threatening complications.  
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Fig 1: The clip on the vein edges 
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