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ABSTRACT
To date, many cancer surgeries in the 21st century have involved minimally invasive laparoscopic procedures. In such

cases, it is essential for liver cancer patients that laparoscopic surgery 1) provides equivalent or superior treatment

results to those provided and 2) is less invasive. These general principles also apply to liver cancer patients (LLR), and

both must be met to ensure a meaningful and satisfactory outcome.
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INTRODUCTION

Many previous reports have described equivalent or better results
with LLR than with laparotomy surgery for the treatment of
primary and metastatic liver cancer [1-3]. When used during a
cancer resection procedure, LLR may be associated with a
smaller surgical margin than laparotomy, which could lead to
worse treatment outcomes. However, surgeons performing LLR
should aim for true minimal invasiveness, rather than the
achievement of a clean-looking surgery for publication.

However, many reports suggest that LLR reduces the amount of
intraoperative bleeding and thus reduces the requirement for
blood transfusion. Potentially, therefore, the advantages and
disadvantages of LLR during the perioperative period are
balanced, and the resulting treatment outcomes are equivalent
to or better than those achieved with open cancer resection
surgery [4,5]. Compared to open surgery, LLR is associated with
less postoperative pain and a shorter postoperative hospital stay
[6,7]. However, these parameters alone are not sufficient to
designate LLR as less invasive than open surgery. A patient may
select LLR surgery over laparotomy because they expect that the
former will cause less postoperative pain and enable a more
rapid discharge, and surgeons must strive to meet patients

’

expectation in this regard.

The operating surgeon also advises the patient about LLR
surgery by explaining that LLR causes fewer complications and

less postoperative pain. A disappointing experience for a patient
who then states that “ I would not have had the same
complications if I had undergone laparotomy surgery,” indicates
a failure of the expected minimal invasiveness of LLR. The most
common complication that leads to mortality after hepatectomy
is intraoperative bleeding [8,9]. Surgical mortality due to a large
amount of intraoperative blood loss has also been reported for
LLR, which is completely contrary to the minimally invasive
characteristic of the procedure. If the surgeon chooses LLR
instead of laparotomy, the surgical mortality rate, at least, should
be zero.

The liver contains a large number of vascular networks.
Therefore, transection of the liver is synonymous with
transection of the blood vessels. To prevent bleeding during liver
transection, both sides of the blood vessel to be transected must
be clipped, or a certain length must be sealed to enable a cut
through the central portion. However, when a vasculature-rich
tumor such as hepatocellular carcinoma must be excised, it
would be impossible to identify all blood vessels to ensure a
bleeding-free operation. Several videos have demonstrated the
reliable identification and clipping of blood vessels and the
performance of advanced liver transection and anatomical
hepatectomy with reduced bleeding [10]. However, those
reports describe very successful surgical cases. In actual clinical
practice, it is not uncommon for copious intraoperative bleeding
to occur but is successfully stopped when, for example, surgeons
attempt dissection of a large blood vessel using a cavitron
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ultrasonic surgical aspirator or similar device. Such large
hemodynamic changes can cause liver failure.

DISCUSSION

Furthermore, one cannot state with certainty that LLR is
mentally minimally invasive for the operating surgeon.
Compared to open surgery, it is more difficult to stop bleeding
instantly during LLR, and uncontrolled bleeding could fill the
abdominal cavity with blood. The immediate stoppage of even a
small amount of bleeding or the use of a technique such as
monopolar soft-coagulation device to coagulate small blood
vessels and detach large blood vessels during LLR may not yield
a clean and video-worthy surgical procedure (Figure 1). However,
these steps may reduce the amount of intraoperative bleeding
and improve the safety of the procedure [11].

Figure 1: Dissection of the middle hepatic vein (MHV) (arrow) by
monopolar soft-coagulation device (MSD) (arrow). The MHV is
dissected during coagulation, by blocking a thin blood vessel that
branched from the middle hepatic vein.

CONCLUSION

In conclusion, reductions in intraoperative bleeding and
perioperative complications are required during minimally
invasive LLR. However, surgeons performing LLR should aim
for true minimal invasiveness, rather than the achievement of a
clean-looking surgery for publication.
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