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ISIT POSSIBLE TO REDUCE THE BLEEDING IN HEPATIC RESECTIONS
WITHOUT CONDUCTING TOTAL OR PARTIAL VASCULAR EXCLUSION?
RESULTS OF THE USE OF BIPOLAR RADIOFREQUENCY WITH COLD NEEDLES

E possivel diminuir o sangramento em hepatectomias sem a realizacdo de exclusdo vascular
total ou parcial? Resultados do uso de radiofrequéncia bipolar com agulhas resfriadas
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ABSTRACT - Background - Although the resection is the chosen procedure in the therapeutic

treatment of liver malign lesions, the bleeding represents a factor of morbidity with a great
impact in the hepatic surgery. With the means of minimizing this complication, several
technological options have been utilized, being radiofrequency more recently among them,
allowing the procedure to be realized with smaller incisions, without the need of vascular
clamping, with minimum hepatic dissection, or bleeding. Aim - To present the results of the
use of a new technique of hepatic parenchyma resection through parallel needles of bipolar
radiofrequency developed by the authors themselves, verifying the impact in the trans-
operation bleeding of patients subjected to hepatectomies. Methods - Sixty patients were
submitted to hepatic resection through the use of bipolar radiofrequency. The pre-operation
bleeding was evaluated through the medication of the collected volume in the vacuum and
by the weight difference in the compresses utilized during the procedure. All cases were
monitored in their hepatocitary function through laboratory tests during the first week of the
post-operation. Results - The hepatic resections were realized with the mean of 87 minutes,
mean incision size of 14 cm and mean bleeding of 58 ml. None of the patients received blood
transfusion or derivatives. Central venous catheters were not utilized. All patients obtained fast
anesthetic recuperation, leaving the recuperation room to the ward in less than 12 hours. The
post-operation drainage was noted down until the drain removal occurring in all patients. The
mean hospitalization time was of 3,2 days. After the elevation peak of the hepatic function tests
in the first three days, all patients presented regression of them in a one month. Conclusion
- Itis possible, feasible and valid to use radiofrequency needle to perform hepatectomy, even
larger ones, reducing bleeding.

RESUMO - Racional - Embora a resseccdo seja ainda o procedimento de escolha no

tratamento curativo das lesdes malignas do figado, o sangramento permanece como fator
de morbidade com grande impacto na cirurgia hepética. Com o intuito de minimizar esta
complicagéo, diversas opcdes tecnoldgicas tém sido utilizadas, entre elas mais recentemente
a radiofrequéncia, permitindo que o procedimento seja realizado com incisdes menores, sem
necessidade de clampeamento vascular, com minima disseccdo hepatica, ou sangramento.
Objetivo - Apresentar os resultados em uma série de pacientes utilizando nova técnica de
resseccdo do parénquima hepatico através de agulhas paralelas de radiofrequéncia bipolar
desenvolvidas pelos préprios autores, verificando o impacto no sangramento trans-operatério
dos pacientes submetidos a hepatectomias. Métodos - Sessenta pacientes foram submetidos
a resseccdo hepatica através do uso da radiofrequéncia bipolar. O sangramento per-operatorio
foi avaliado através da medicdo do volume coletado em aspirador e pela diferenca de peso
nas compressas utilizadas durante o procedimento. Todos os casos foram acompanhados em
sua funcdo hepatocitaria através de exames laboratoriais durante a primeira semana de pos-
operatério. Resultados - As resseccdes hepaticas foram realizadas com média de 87 minutos,
tamanho médio da incisdo abdominal de 14 cm e sangramento médio de 58 miililitros. Nenhum
paciente recebeu transfusdo de sangue ou derivados. Ndo foram utilizados cateteres venosos
centrais. Todos pacientes obtiveram rapida recuperacdo anestésica, obtendo alta da sala de
recuperagdo para a enfermaria em menos de 12 horas. A drenagem pés-operatéria foi anotada
até a retirada do dreno abdominal em todos os pacientes. O tempo de internacdo hospitalar
médio foi de 3,2 dias. Apds um pico de elevagdo das provas de funcdo hepatica nos primeiros
trés dias, todos apresentaram retorno destes exames aos parametros pré-operatorios ao final
do 1o més. Conclusdo - E possivel, factivel e valida a utilizacdo de agulhas de radiofrequéncia
para a realizagdo de hepatectomias, mesmo maiores, reduzindo o sangramento.
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INTRODUCTION

he large increase in knowledge of
Tanatomy and physiology of the liver, as
well as the continuous appearance of new
technologies, has made the liver resection safer and
less morbid, reaffirming the treatment of choice for
liver tumors. Despite all these innovations, some
complications still deserve better resolution, among
them bleeding, biliary fistula and maintenance of
liver function after resection, which directly interfere
with the prognosis of patients. Among the new
technological options, should refer to the ultrasonic
aspirator (CUSA® Valleylab, Boulder, CO, USA)>1>2%8, the
harmonic scalpel®**°, the water jet scalpel®12° | the
argon'’?  cautery, vascular staplers'®*2%  and
radiofrequency (RF).

In order to minimize the complications described
above, the authors developed a new technique to
resect hepatic parenchyma using less extensive
laparotomy, without the need for vascular clamping
with minimal (or absence) dissection of the liver, or
bleeding. To this end, the RF chilled needles and, as
source of energy, bipolar electrocautery were created.

The aim of this study is to present the results of
using this type of RF through parallel needles in liver
resections, checking the impact on trans-operative
bleeding.

METHODS

Initial series

From September 2003 to December 2007, a
total of 60 patients underwent liver resection by
using bipolar RF in Windmills Hospital in Porto
Alegre, Brazil. The group of patients had a mean
age of 54 years (range 39 to 64 years) consisting of
34 men and 26 women. The treated tumors were:
hepatocellular carcinoma (n = 26), metastatic sarcoma
(n = 2), metastatic colorectal carcinoma (n = 30), giant
hemangiomas (n = 1) and adenoma (n = 1). Except
for one patient with liver metastasis of colorectal
carcinoma who presented a nodule in each lobe, all
other patients had single nodules on preoperative
investigation.

All cases were evaluated for their function
hepatocyte preoperatively, at 1%, 3 and 7% days
postoperatively through laboratory tests (transaminase
- SGOT, SGPT, lactate dehydrogenase - LDH, alkaline
phosphatase- FA, bilirubin - BT, gammaglutamil
transferase — Gamma GT and prothrombin time -
TP). Computed tomography was performed only in
the preoperative evaluation of patients.

Bleeding during surgery was determined by
measuring the volume of blood aspirated and the

160

weight difference surgical bandages. In patients who
underwent abdominal drainage, the drainage volume
on day 1 postoperatively was controlled through the
measurement obtained in the drains in 24 hours. After
washing the cavity at the end of surgery, silicone
chest tube was placed only in three patients and the
abdominal cavity was closed in layers.

The constructive and functional characteristics of
the RF needle and the surgical technique are described
in separate publication?.

TABLE 1 - Number of cases where we used the RF

Anatomopathological n
Hepatocellular carcinoma 26
Metastatic colorectal carcinoma 30
Metastatic sarcoma 2
Hemangioma 1
Adenoma 1

TABLE 2 - Type of liver resection and trans-operative bleeding

average
. Average Mean operative
ezl bleeding (ml) time (min)
Major hepatectomy* 8 82 89
Minor hepatectomy** 29 54 82
Atypical resection 23 47 64

* Resection of more than three segments; ** resection of up to two segments

RESULTS

Although different sizes, the liver resections were
performed with an average of 87 minutes (range 31 to
123 min), with incisions averaged 14 cm (range 8 to
29 cm) and 58 ml of blood loss during surgery (range
4 to 230 ml). No patient received blood transfusion or
derivatives. All showed rapid recovery from anesthesia
and were discharged from the recovery room to the
ward in less than 12 hours. The postoperative pain
was treated with intravenous analgesia based on
opioids in low doses. In three patients who received
abdominal drains, drainage mean the first 24 hours
postoperatively was 50.6 ml (range 40 to 67 ml), and
the drain was removed on the third postoperative
day. The average hospital stay was 3.2 days (range 2 to
5 days). There were no postoperative complications.

A peak elevation of SGOT, SGPT, LDH, and ALP
in the first 24 hours occured, with no evident increase
in BT, GammaGT, and TP (Figure 1). On the 3rd
postoperative day was observed a significant decrease
of enzymes, with normalization on 7th. At the end of
the first month, the liver function tests had remained
within the normal range in all patients.

DISCUSSION
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FIGURE 1 - Curve of liver function tests in the first seven days

The improvement of surgical technique,
associated with the development of centers of
excellence in treatment of liver diseases, and the
explosion of new technologies, solidified the status
of “gold standard” procedure for resection in the
treatment of hepatic neoplasms.

The morbidity of the procedure, preferably
referred to bleeding (requiring transfusion), the biliary
fistula and liver failure, remains the Achilles heel of
surgeons of the liver, which meant that different
techniques were developed in order to avoid them,
because they require large dissections of the hepatic
ligaments, the vena cava and portal pedicle and are
associated with the use of various types of vascular
control or clamping®2691628Added to this, the need
for ligatures along the section of the parenchyma. The
latter, when carried out in fragile vessels and hepatic
peripheral glissonian approach often turn out to
traumatize them, consuming additional surgical
time and blood loss. Moreover, disruption may
be cause for bile leak providing post-operative
complications. During these procedures, high cost
components may be needed. Although the domain
of these techniques has enabled the modern liver
surgery, complication rates remain high, especially in
patients with chronic liver disease.

Among the cutting-edge  technologies,
is highlighting the use of RF as well known
in  the therapeutic armamentarium ablation
of liver lesions®4111221  Recent studies have
shown313142225  hepatectomies performed using
the monopolar RF, where the blood loss and the
occurrence of fistula bile was almost nil. In none of
these series was demonstrated clinical or abnormal
liver function that would represent failure.

Inthe technique applied in recent series*14222> the
theoretical basis of coagulation necrosis by the heat
produced by RF, is based on tissue temperature

BIPOLAR RADIOFREQUENCY WITH COLD NEEDLES
elevation, which occurs at the expense of intermittent
waves of energy through a conductor monopolar
cooled continuously (Cool Tip Radionics, Burlington,
MA). This energy is dissipated through a monopolar
plate. The temperature control of the needle
prevents there early clotting cells around it, slowing
the increase in tissue resistance, and allowing more
uniform and extensive necrosis of the region. These
authors!142225 have shown that this distortion occurs
in a cell radius of 0.5 cm around the needle, producing
uniform and bloodless tissue mass. In the case of a
monopolar system, the grounding plate is mandatory,
and the risk of burns occur in front of the large
discharge of energy, are not negligible.

The procedure described here is grounded
in the physical and physiological studies obtained
with the use of RF associated with the cooling of
the needle®. As a fundamental difference highlights
the use of a handle with two separate needles,
transmitting energy between them, so bipolar,
provided linearly controlled area of necrosis, without
the risk of dissipation of current to tissue distance,
thus preventing heat injuries. With accumulated
experience, the authors found that the need for lower
power (60W x 100W) makes the procedure safer and
as effective as monopolar RF used in a way.

The monitoring of the impedance causes
the shutdown of the generator when is reached
denaturing cell, ensuring free procedure for resection.
In this denatured liver tissue, as rubbery consistency,
it is not possible to distinguish any vascular or biliary
structures. This ensures occlusion of blood vessels
and bile ducts of the line section, sealing also small
lymphatic channels of the bloody face. The absence
of biliary fistula associated with low levels of trans-
operative bleeding and postoperative drainage, seal
the latter point of view, as well as the findings of other
authors who use the RF for liver resections!*142225,

In the vast majority of hepatectomies
aminotransferase elevations are described on a
temporary basis, returning to normal levels by the end
of a few days, a fact observed in these cases. Even in
patients who underwent resections without vascular
clamping without bleeding these enzymes show an
increase in their baseline values, demonstrating that
the surgical impact on the liver may be your main
driver, and do not represent degree of functional
impairment!?®. The authors’ impression is that the
necrosis obtained with the method is not primarily
responsible for the elevated transaminases, since,
regardless of the size of the resection, the change in
liver function tests, postoperative, was similar.

Besides making the operation much less stressful
for the surgeon, the possibility of using two sets of
bipolar needles for two surgeons making resection

=
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also allows that a drastic reduction of operative
time, contributing to less aggressive surgery. In this
series there was considerable decrease in surgical
time with the use of two sets. This was particularly
interesting, since with the technique of liver resection
using monopolar RF no reference was done in the
decrease of surgical time, with some authors referring
increased operative time!3142225,

The low length of stay in hospital showed a
favorable outcome, with less pain and faster return
to daily activities. This is explained by the fact of the
operation become less invasive, with no need for
central venous access and with considerably smaller
incisions, making a hepatectomy procedure less
aggressive in terms of surgical trauma.

Equally important benefit is obtained by non-use
of materials in high-cost (blood and blood products,
adhesives, biological meshes) and postoperative
(intensive care and catheters for central venous
access), providing that the hospital cost also decrease
considerably.

In this context, the RF ablation of tumors
has allowed patients with low functional reserve
had controlled their lesions, leading to waiting
for transplantation in patients with primary
tumors*t12, or allowing an increase in its survival in
cases of metastatic lesions?* . However, despite the
appropriate use of RF ablation, local recurrence at
the site of ablation varies around 40%?3. This high
recurrence rate is due to the difficulty to obtain
necrosis of tumor cells in regions close to large
vessels, as well as larger lesions®8. Lower rates of
recurrence, around 5%, have been obtained when
the Pringle maneuver is associated with the ablation
procedure, which in turn is poorly tolerated in the
postoperative period of patients with chronic liver
disease with low functional reserve.

Within this paradox of functional hepatic reserve
and better rates of long-term survival obtained only
with the resection, liver resection assisted by RF
technique described here (without clamping vascular
dissection and minimal bleeding, minimal incisions
and low complication rates), allow the authors
infer that this new technique allows expansion of
indications for resection of a significant population
of patients with chronic liver or metastatic disease,
previously rated as inoperable and conducted to
alternative treatments.

If on one hand the technique described here,
plus several general benefits, allows greater peace
in the realization of the resection technique, is valid
to note that knowledge of hepatic anatomy and
experience in complex resections are important
in the success of this procedure, reserved for liver
surgeons with experience in this operation.

C—

CONCLUSION

It is possible, feasible and valid to use
radiofrequency needle to perform hepatectomy,
even larger ones, reducing bleeding
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