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Abstract 

The aim of this paper is to determine the possibilities of modern radiofrequency (RF) technology and the 
usefulness of abdominal and thoracic parenchymatous organs in surgery. Investigation was made on 17 patients with 
125 RF energy realized cycles (an average of 7,35 per one pt.) and the average time heating coagulative necrosis of 42,6 
minutes (maximum to 80 minutes). There was one complication (pleural effusion) in a patient with RF treatment of 5 
metastases colorectal carcinoma (MCRC) and synchronous right hemicolectomy. There were no other complications 
either to close or to distant to the organs. The urgent need of RF technology was in the case of a patient with iatrogenic 
rupture of spleen, treated by radiofrequency coagulation (RFC) with documented preservation of the whole organ. Most 
of the patients with MCRC (64%) were intraoperatively treated with a combination of radiofrequency ablation (RFA) 
and radiofrequency assisted resection (RFAR) of the liver with success in 95% of the cases. In the surgery of 
echinococcal liver cyst located deep, in the parenchyma, RFA were used for scolicidal purpose, and for hepatotomy. In 
the treatment of lung malignancies RF technology was reserved for nonsurgical candidates suffering from NSCLC, but 
also for surgical patients as a palliative measure in the treatment of local symptoms related to non-resectable primary 
and secondary tumors, presenting an aggressive tumor growth on the thoracic wall and the great vessels, with the 
possibility of reducing the number of explorative thoracotomy. 
 
Introduction 
 

The application of heated coagulative 
necrosis, in other words, irreversible cells 
damage by heating due to denatured proteins 
and by using radiofrequency energy (RF), well 
known in human medicine as the ablation 
method for more then 20 years, lead to the loss 
of bilipid membrane strata and intra-cellular 
destruction of DNA, RNA, at 100ºC 
temperature [1]. Refining RF technology 
(energy generators and electrode needles), also 
by expanding the fields of usage in tumor 
processes of parenchyma organs, brought the 
change and innovations in intervention 
radiology and the strategy of surgery, these 
being the first among all the ablative 
techniques and all the resection techniques 
[2,3]. The aim of this research is to examine 
the possibilities of using radiofrequency 
technology in surgical treatment of diseases of 
parenchymatous organs located in the 
abdomen and the thorax. 

Material and methods 
 
Research was performed in the Clinic of 
Thoracic Surgery of Lung Disease Institute in 
Sremska, Kamenica, from the beginning of 
2005 untill the middle of 2006 (a 16 months 
period). The device used for tissue coagulation 
had 17G needles, with different lengths (10, 15 
and 25cm), the diameter of the coagulation 
sphere was of 2 to 4cm, the “cold top” (Cool-
tip RF Tissue Coagulation System, Valleylab, 
Tyco Healthcare Group LP, USA), a 200W 
generator and a pump with the possibility of 
moving through the 60mL/min electrode with 
additional reservoir for cold sterile water 
which refrigerates the top of the needle. In 
order to set the electrical circle between the 
uncoated top of the needle and the tissue of the 
parenchymatous organ (”positive” electrode) 
two (max. 4) ”negative” electrodes were set on 
the patient’s haunches (Fig. 1). 
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The system was set after the beginning 
of general anesthesia. The ”manual” system of 
RF energy release in all patients was used in 
case there was a possibility of reaching the 
temperature of 99ºC in the minimal time 
period. The requirement for a quick RF energy 
release was righteous by direct operative 
control (and by extra usage of diagnostic 
ultrasound) of the top of the needle, its position 
and coagulation process, presenting the option 
of multi-repeated cycle of RF energy emission 
and by needle position change, which 
corresponds to the surgical use of all system. 
Due to the fact that temperature between the 
needle and the tissue was measured 
continually, sound signal reports discontinued 
RF energy emission, in which case complete 
coagulation tissue necrosis was achieved 
(”radiofrequency ablation” – RFA). In case 

multi-repeated RF energy release was needed 
along with all sequences of coagulation 
necrosis (most frequently to present 
”radiofrequency resection” – RFAR), a process 
that was repeated in the cycles of RF energy 
release, was needed to achieve a tumor 
resection with a different diameter. 

Research included analyses of two data 
groups: those connected with the use of RF 
technology in the operating room (A) and the 
data about RF technology success in the 
treatment of pato-morphology substrate to 
parenchymatous organs of thorax and abdomen 
(B). The following data were registered: the 
existence of problems linked with the 
generator, needle, pump and RF energy 
emission process at all, number of applied RF 
cycles, duration of the procedure, possible 
tissue damage (close and distant), needle ”cool 

Fig. 1. The system connection diagram 
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type” application to different lesions and 
parehchymatous organs, possibility of RF 
energy to stop the bleeding of the organs from 
abdomen and thorax, number of treated lesions 
in some organs (liver), prospective use other 
and additional ways to stop the bleeding 
(Pringels maneuver to liver, ligature to large 
blood vessels, and blood use) and also 
complete success of RFK, RFA and RFAR 
(with the applicance of intra-operative and 
post-operative morphology diagnostics). Data 
were processed by standard statistical methods. 

 
Results 
 

Results in correlation with the 
application of RF technology in operating 
room (group A data): 

1. A sum of 125 cycles of RF energy 
releases were applied in 17 patients (from 1 to 
22, on average 7.35 cycles per patient), the 
period necessary to perform RF procedure was 
from 12 to 80 minutes (the average of RF 
procedure duration is 42.6 minutes). There 
were averagely 2.5 cycles for RFC procedures 
and for 2.5 cycles RFA as well. As far as  
RFAR 10 and the combination of RFA/RFAR 
are concerned there was an average of 12 
cycles of RF energy release. 

2. No technical problems related to the RF 
procedure were recorded during working, the 
procedure was performed on all patients 
electively or previously planned, or it was 
decided to be performed intra-operatively with 
the establishment of the whole system of RF, 
few minutes after the surgeon‘s request.  
 Technical problems were not recorded 
with the "cool type" needle; it was easy to 
handle when accessing the patomorphology 
supstrate in all cases.  

3. There were no negative effects of RF 
energy to distant organs or tissues, intra-
operatively and postoperatively. 

4. The radiofrequency coagulation (RFC), 
as an unique procedure, was done in the cases 
of 2 patients (12%), radiofrequency ablation 
(RFA), in the cases of 4 patients (24%) – in 
two percutaneous RFA liver metastases leaded 

by US, and in two patients in open laparotomy, 
thoracotomy procedure. While radiofrequency 
assisted, resection (RFAR) of liver was 
performed in 5 patients (29%). Combinations 
of RFA and RFAR were done in 6 patients 
(35%); 

5. RF technology was successfully applied 
on 17 patients in 13 cases as a predicted 
method of treatment (elective indication for the 
application of RF technology), in the case of 
two patients it was used to solve a bleeding 
problem which incidentally occurred during 
the operation. There was a decision to apply 
RF on the other two patients as a treatment of 
tumor; this decision was made intra-
operatively (there were four patients with an 
urgent indication of RF technology 
application). 
The indication area (group of information B) 
for the application of RF technology is 
presented in the Table 1. 
 
 
 
 
Disease Number of 

patients  

Colorectal carcinoma metastases in 
liver 

12  

Echinococcus of the liver 1 

Liver Adenoma  1 

Iatrogenic spleen rupture 1 

NSCLC /bleeding/ 1 

Osteosarkoma metastases in thorax 1 

 
The group of patients with metastases 

of colorectal carcinoma (MCKRC) of liver 
(12) was diagnosed before the operation 22 
MKRC. Two patients with solitary MKRC 
were treated with RFA in a percutanous way, 
and the process of monitoring was observed by 
ultra sound in the operation room (Fig. 2). 

Table 1. Indications for the application of the RF 
technology 
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 From 10 patients who were operated (laparotomy with the compulsory IOUS of liver), six 
had solitary MKRC (larger then 4cm) and all have been solved by RFAR (Fig. 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig. 2. 
Percutanous 
US: MKRC 
before and 
after RFA 

 

 
 
 
 
 
 
 

Fig.  3. MRI of liver: MKRC before, 
immediately after RFAR and after 8 months 
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Multiple MKRCs were recorded on 
four patients and were solved according to the 
rule of RFAR (if they were on the surface of 
the organs), and RFA, if they were less than 
4cm, or were situated in the depth of liver 
parenchima. There were two metastases which 
were solved by “deep” RFA under IOUS. 
There were five (according to the changes) 
MKRCs treated with the combination 
RFAS/RFA, (3 RFAR + 2 RFA) on one 
patient, where, except for the liver operation, 
there was another operation of primary colon 
transversum cancer, performed (extended right 
hemicolectomy) after initial chemotherapy. 
The case of this patient recorded the only 
complication of total treatment – right side 

 pleural effusion treated by repeated pleural 
puncture. In postoperative MRI (performed on 
all patients suffering from MKRC) there was 
a fixed percent of success for the complete 
removal of MKRC by using RF technology: 
out of 22 cases of MKRC, 21 of them were 
successful - 95%. One patient suffering from 
multiple MKRC (where re-resection of liver 
was performed –RFAR and RFA) was 
performed a MRI examination and it was 
discovered that he had one unsolved 
metastases, situated in the depth of liver 
parenchyma (size 2cm) covered with liver 
hemangioma. It was successfully solved by 
percutaneous RFA (Fig. 4). 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Figure 4. Postoperative MRI after RFAR 
with afterwards RFA of metastases and liver 

hemangioma. 
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It is important to emphasize the fact 
that, in the application of RFAR of liver 
(actually the combination of RAFAR/RFA), 
neither Pringles maneuver, nor blood donation 
to the patient haven’t been used during the 
operation. Three patients with large exposed 
blood vessels were applied ligature, stitch-
ligature of the larger blood and biliary ducts in 
liver hilus. Neither death outcomes nor 
postoperative complications appeared (except  

for the mentioned pleural effusion) and the 
patients had to stay in the hospital for only four 
days. One patient suffering from liver 
echinococcus, morphologically localized in the 
right lobe, between medial and right hepatic 
vein, vena cava, was performed a combination 
of  RFA content of echinococcal cyst and RF 
hepatotomy, through which the cyst was 
opened and its contents were emptied (Fig. 5). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Urgent indications of RF technology 
were applied in correlation with the treatment 
of intra-operative bleeding, in the case of one 
patient with iatrogenic rupture of spleen during 
left adrenalectomy (patient with primary 
NSCLC). Moreover, a patient with NSCLC 
metastasis and bleeding from the infiltrated 
vertebra, after metastasectomy, was given the 

same treatment. The iatrogenic rupture of 
spleen had a length of 7cm, and the deepness 
of 2cm, presenting important bleeding. It was 
treated successfully by two cycles of RFK. So, 
post-operative observation of that complete 
preservation of the spleen and its functional 
status was reported during a 6 months’ period 
(Fig. 6) 

Fig. 5. Pre-operative CT of echinococcal liver cyst, IOUS, RFK,  
hepatotomy without bleeding, cavity of ectocyst through the hepatotomy. 
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The liver adenoma, localized by 
morphology close to cholecyst, found during 
laparoscopic cholecystectomy, sized about 
5cm, was solved by RFAR. 

In a patient with osteosarcoma 
metastases, localized in the upper aperture of 
thorax, RFA was done, after the explorative 
thoracotomy and the estimated risk of resection 
have been established. 

To sum up, the results of RF 
technology application in the stated 
indications, pointed out that success is great 
(approximately in all cases), and its application 
does not affect the other distant organs. 

 
Discussion 
 

The conduction of high frequency 
alternating current electricity (more than 
10kHz) through the tissue leads to an increase 
of temperature in that tissue, without muscle 
contraction or pain. Electrical area dislocate 
molecules in one direction, and then in other, 
causing ionic agitation, which by its movement 
leads to temperature increase in tissue. If 
electrodes (which have an electric area 

between them) are equal, ion movement will 
be equal. However, if one electrode is smaller, 
its close temperature will be higher, because 
ionic agitation in that place will be of higher 
“consistency“. The action of radiofrequency 
energy in clinical conditions depends on the 
interaction between electrode and tissue. 
Radiofrequency energy has been often used 
during the past few years to stop abnormal 
ways of heart conduction system. For that 
purpose electrodes and generators with low 
power (less than 50 W) were used. McGahan 
has developed the first generation of ablative 
mono-polar electrodes, during the ’90s and 
demonstrated that radiofrequency energy may 
cause heated coagulative necrosis of liver 
tissue, having the length of 10mm [4]. Then, 
the author presented this as being 
“radiofrequency electrocautery“. The invention 
of “inter - cooled needles“, monopolar 
electrodes with cold sterile fluid passing 
through its canal to the top of the needle, with 
the intention of widening the area of heat 
energy emission in tissue (to 3cm) and the 
generator escalation (to 200W), brought RF 
technology to its peak, being considered an 
important ablative handle. We used this kind of 
advanced equipment in our research. A high 
power generator, the process of multi heated-
energy release to “target” tissue of parenchyma 
organ, raised a new question of safety with 
concern to this application in surgical 
conditions. 
8 cycles of heating emission per patient were 
noted in our material (in some cases 22 
cycles), without consequences, observing 
manufacturers’ guidelines and setting up to 4 
electrodes to patient’s haunches. 

A complete period of RF emission was 
sometimes up to 80 minutes, with an average 
period of 42 minutes, without any technical 
damage of the needle, in other words without 
any problem of internal cooling. The problem 
of heat energy transmission to local organs [5] 
is mentioned in literature and was present in 
patients treated with RFA, by percutaneous 
application, while adhesion organs (colon, 
stomach etc.) were nearby. So, damage was 
done. In our case, the percutaneous electrode 
(two cases) set had a directly observable 
position through the nearest part of the front 
lateral abdomen wall (rib arch). All the other 

Fig. 6. 
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patients were treated by direct operative 
visualization of the needle’s top, but by IOUS 
use, which means that the needle’s position 
was in the center in order to observe the 
coagulative necrosis. Taking into account this 
approach, it is quite clear that surgical use of 
RF technology is reliable, especially to liver, if 
a request of understanding a well diagnosed 
ultrasonography (percutaneous and 
intraoperative) is made. The application of RF 
energy was first used in tumor ablation, 
“radiofrequency ablation“ RFA in liver. 
However, other parenchymal organs were 
started by the intervention radiologists, setting 
the refined electrode needle in the tissue 
percutaneously, being led by ultrasonography 
or CT [6]. Although success of RFA was 
superior compared to some other ablative 
techniques, such as percutaneous ethanol 
injection (PEI) in hepatocellular carcinoma [2], 
there is a problem with the area of RFA for 
parenchymatous organs, due to two reasons: 
the first one refers to the presence or the 
absence of the extrahepatic disease and its 
assessment, and the other one refers to the 
technical limitations of diameter for possible 
RFA. Due to these reasons surgical treatment 
still remains a standard to solve focal lesions of 
liver and of other parenchymatous organs too 
[7]. 

Considering the fact that it is possible 
to get a good insight into the extent and 
expansion of liver changes by a surgical 
(laparoscopic) exploration, it has soon become 
clear that RFA needle can be applied to 
laparoscopic operations, that is, as a part of 
open surgical procedures (laparotomy, 
thoracotomy). In this way, a surgeon is 
introduced to RF technology and its practical 
application [8]. Most of RF procedures in our 
material, except for the percutaneous 
application of the RF electrode, have been 
performed in open surgeries and only one in a 
laparoscopic surgery. The reason for a small 
number of the laparoscopic applications of the 
RF needle lies in the fact that the largest 
number of patients had already had laparotomy 
due to treating metastases of the earlier 
colorectal cancer. In addition, a large number 
of intra abdominal growths have been 
expected, which made the laparoscopic RF 
procedure even more difficult. An incidental 

detection of the periphery liver adenoma 
(during a laparoscopic cholecystectomy) has 
been used for the laparoscopic application of 
the RF needle (Chart 1). 

The RF technology in our material has 
been used not only as an elective procedure but 
also as an emergency one. In both cases, it was 
extremely important to quickly set up the 
apparatus for operations on iatrogenic spleen 
ruptures, stopping abundant bleeding and 
minor hemorrhage from the infiltration of 
NSCLC spinal column. In literature, there are 
well known data on practical application of the 
RF technology in spleen surgery, including 
resections and biopsies of this highly rich-
blood abdominal parenchymatose organ, 
whose “conventional” surgery has been mostly 
restricted to splenectomy [9]. The success of 
stopping the bleeding in both cases, one of 
them involving the possibility of splenectomy 
and achieving complete salvage, shows the 
need for the presence of the RF technology in 
all operating theatres performing elective and 
emergency surgery, as well as introducing a 
large circle of surgeons to its performance and 
possibilities. 

In our experience, the RF technology 
has been used with the largest number of 
patients (64%) as a resection procedure or as a 
combination of RFAR and RFA. The 
possibility of a “bloodless” transection of the 
liver parenchyma without the use of Pringle`s 
maneuver appeared since the article on liver 
resection by thermal coagulated necrosis using 
the RF technology was published by Habib in 
2002 [2], and later by other authors [10]. The 
technique includes causing metastasis to the 
surrounding coagulated necrosis and then 
using a scalpel to dissect a part of the tissue. 
On such an occasion, and in the case of a 
possible bleeding, repositioning of the 
electrode for the purpose of additional 
coagulation (RFK) is used. This way, 10 
patients were successfully treated with 14 
metastases of the colorectal cancer alltogether. 
The RFK/RFA process in the tissue takes place 
after the evaporation of the cell fluid followed 
by bubbles of gas (nitrogen) coming from the 
tissue. If the process is followed by an 
ultrasound diagnose, the usual echogenicity of 
the change alters towards hyperechogenicity, 
considering the fact that the gas occupies the 
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whole diameter of the coagulated sphere. The 
proximity of blood vessels, through which 
blood flows, that is, the border of the tissues 
with different electric features causes a halt in 
the thermal coagulated process, so that the 
danger of damaging bigger blood vessels is 
very small. The RFA process is basically 
limited to a local pathomorphic substrate 
within the parenchymatose organ (Figure 4). If 
the RFA takes place in the liver, and a bigger 
sphere of ablation is desirable, it is possible to 
stop blood circulation in the hilum, just like 
putting a saline solution into the “target” tissue 
and thus make the ablative sphere bigger. We 
did not apply Pringle`s maneuver on our 
material nor did we add fluid into MKRC. No 
intra-operative blood supply had been given, 
not even during bigger resections. Only once 
during the RFAR process did we use ligatures 
for big biliary structures in the liver hilum. 
Considering the danger of high temperatures in 
the hilum, mainly in large biliary structures, 
we have worked out a methodology of 
intrahepatic biliary rinsing with a cold 
solution. This way, large biliary structures are 
prevented from thermal damage. There was no 
need for such a maneuver in our material 
because of MKRCS. 

A combination of safe (in relation to 
bleeding and metastasectomy) RFA and RFAR 
makes it possible to broaden indications for 
“gradual” eradication of metastases of 
colorectal cancer, with the possibility of re-
resecting liver [11]. We had 2 patients who 
underwent re-resection in our material, one of 
whom we performed an additional RFA upon. 
(Fig. 4). In the case of the patient who 
underwent right hemicolectomy, the 
combination of RFAR/RFA successfully 
treated 5 synchronous MKRCs. Special 
attention in the surgery of MKRCs was paid to 
adequate margins, which should have been less 
than 1cm from the metastasis. We have 
ascertained in our work the success of RFAR 
and RFA in accomplishing this oncology task 
(Fig. 3). 

The RFA technology has also been 
used during a surgical procedure on 
echinococcal liver cyst, localized in the corner 
between the right and the middle hepatic vein, 
with a double role: by “cooking” the content of 
the cyst itself for the purpose of decreasing the 

cyst's vitality, as well as the “bloodless” 
hepatotomy. Since Brunette's report in 2001 
[12], the RFA of echinococcal liver cyst has 
been recognized in the treatment of this 
disease. In our case of echinococcal liver cyst, 
where there was a crumpled vital germinal 
membrane present, the content of the cyst had 
been “cooked” for 12 minutes under IOUS. 

In the surgery of echinococcus, many 
scolicid agents have been applied, but an ideal 
scolicid solution has not been found yet. It is 
possible that the thermal damaging of cysts is a 
new approach in the radical treatment of this 
disease. However, to draw such conclusion, a 
bigger surgical experience and a rational 
position of RFA are needed in the problem-
solving surgery of echinococcal disease, 
especially from the point of view of different 
stages of echinococcal cyst. Anyways, 
parasitic focal changes in the liver can be 
treated intraoperatively by RFA.  

One of our patients in our material was 
performed the RFA through thoracotomy for 
the purpose of treating the infiltration of the 
upper pectoral aperture with metastases of 
osteosarcoma. When talking about the 
application of the RFA technology in treating 
intrathorocal pathological processes, usually 
two main groups of indications are mentioned: 
a) the RFA of lung malignancies with the 
intention of definite treatment; there are 
patients who are not candidates for a surgery 
due to comorboid condition, as a 
contraindication of surgical treatment (bad 
cardiopulmonary reserves) and patients who 
refuse to have a surgery b) the RFA as a 
palliative treatment of lung malignancies (for 
the purpose of tumor reduction before 
chemotherapy or controlling the symptoms due 
to aggressive tumor growth, that is the 
infiltration of bone structures) and, in relapse 
of tumors, patients who are not in condition to 
have another radiotherapy or surgery [13]. 
Surgeries represent the standard of NSCLC 
curative treatments [14]. Of all discovered 
NSCLCs, and there are about 80% of newly 
discovered lung malignancies, only one third 
can be surgically treated [15]. That is why new 
alternative approaches are being intensively 
considered, those that can lead to the 
destruction of tumors, or even complete 
eradication or as a complementary treatment or 
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as a treatment that makes already tried ways 
better. The RFA technology in the NSCLC 
treatments, described on an animal model of 
lungs in 1995 [16] and on human lungs in 2000 
[17] represents, mainly, a minimally invasive, 
non-operative way in the hands of radiologists 
along with the CT, which is done in 
specialized centers as an ambulant procedure 
with minimal complications on patients who 
are not candidates for surgeries. Associated at 
first to its application in operating rooms or to 
patients who have been already put through 
operation, RF technology was successfully 
used for inoperable osteosarcoma metastases 
and for vertebral bleeding after metastases 
were removed by NSCLC. These results 
indicate that in patients with advanced 
intrathorax malignancy, the application of RF 
palliative treatment is possible and will have 
an opposite end with explorative thoracotomy. 
 
Conclusion 
 

Modern RF technology which uses 
mono-polar “internal cooling“ electrodes in the 
shape of thin needles and high power generators 
(200W), allows fast and effective achievement 
of heat coagulative necrosis with different 
diameter of ablative sphere (from 1 to 3cm), 
depending on the way and the aim that can be 
found in clinical situations applied as: 
radiofrequency coagulation (RFC), 
radiofrequency ablation (RFA) and 
radiofrequency resection (RFAR). The process 
of RF energy emission securely proceeds to 
local and distant organs, in surgical conditions,  
while direct visual control of the top of the 
electrode, practically without limitations, 
exposes the causes of necrosis coagulation (to 
final lasting up to 80 minutes) in order to treat 
some of the focal lesions of parenchymatous 
 organs. The needle (internal cooled electrode) 
from 17G (to 19G ) is especially convenient for 
 

intra operative manipulation, for its right 
positioning in focal modification of liver and 
the observation of hyper thermo coagulation 
process, with gas release. It is important for the 
surgeon to understand the ultrasonography 
diagnostics, especially the intraoperative 
ultrasound (IOUS). The use of RF technology in 
surgery of the liver and spleen take for granted 
the combination of RF ablation, RF coagulation 
and RF resection (in two thirds of the cases). RF 
technology is very successful in the treatment of 
abdominal organs and is used in urgent 
operations. This is very important to the spleen 
with imperative attitude about its preservation, 
so, the presence of this equipment is needed in 
all operating rooms, with required acquaintance 
of the possibilities and techniques of RFC, RFA 
and  RFAR to surgeons. RF technology 
application in treatment of colorectal carcinoma 
metastases, with the observance of standard 
criteria, is useful in all patients, with the 
combination of RF ablation (operative and 
percutaneous) and RF resection, with minimal 
complications, practically doing “no blood“ 
transsection of liver parenchyma, without 
Pringel maneuver. It is possible to have rational 
RF use in echinococcal liver disease too. RF 
technology in lung malignancy treatment, as 
first reserved for patients with NSCLC which 
are not candidates for surgery treatment, can 
contribute to palliative treatment of local 
unresected and furthered primary and 
metastases tumors in patients, which above all 
infiltrates thorax’s wall and large blood vessels, 
with decreased numbers of “explorative“ 
thoracotomy. 
 
 
 
 
 
 

References: 
 
1.Cosman ER, Nashold BS, 
Bedenbaugh P: Stereotactic 
radiofrequency lesion making. Appl 
Neurophysiol 1983; 46: 160-166 
2.Sutherland LM, Williams JAR, 
Padbury RTA, Gotley DC, Stokes B, 
Maddern GJ: Radiofrequency 

Ablation of Liver Tumors, Arch Surg 
2006;141:181-190 
3.Weber JC, Navarra G, Jiao LR, 
Nicholls JP, Jensen SL, Habib NA: 
New Technique for Liver Resection 
Using Heat Coagulative Necrosis. 
Ann Surg 2002; 236(5): 560-563 
4. McGahan JP, Browning PD, 
Brock JM, Tesluk H: Hepatic 

ablation using radiofrequency 
elektrocautery. Invest Radiol 1990; 
25:267-270 
5.Gillams AR: Radiofrequency 
ablation in the management of liver 
tumors. Eur J Surg Oncol 2003; 29:9-
16 
6.Livraghi T, Goldberg SN, 
Lazzaroni S: Small hepatocellular 



Journal of Medicine and Life  Vol. 2, No.1, January-March 2009 

 52 © 2009, Carol Davila University Foundation 

carcinoma: treatment with 
radiofrequency ablation versus 
ethanol injection. Radiology 1999; 
210: 655-661 
7.Aetna, Clinical Policy Bulletins: 
Cryosurgical and Radiofrequency 
Ablation of Hepatic Lesions. 2005 
8. Lian-Xin L, Hong-Chi J, Da-
Xun P: Radiofrequency ablation of 
liver cancers. World J Gastroenterol 
2002; 8(3): 393-299 
9.Velanovich V, Weaver M: Partial  
splenectomy using a coupled saline-
radiofrequency hemostatic device. 
Am J Surg. 2003; 185: 66-68 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10. Stella M, Percivale A, Pasqualini 
M, Profeti A, Gandolfo N, Serafini 
G,Pellicci R: Radiofrequency-assisted 
liver resection. J Gastroinstestinal 
Surg, 2003; 7: 797-801 
11.Adam R: Current surgical 
strategies for the treatment of 
colorectal cancer liver metastases. Eu 
J Surg Suppl 2004; 7: 21-26 
12.Brunetti E, Filice C: 
Radiofrequency termal ablation of  
echinococcal liver cyst. Lancet 2001; 
358: 1464 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13.Gandhi NS, Dupuy DE. Image-
guided radiofrequency ablation as a 
new treatment option for patients 
with lung cancer. Seminars in 
Roentgenology 2005; 10: 171-181 
14. Van Rens M, de la Riviere AB, 
Elberts HRJ, et al: Prognostic 
assessment of 2361 patients who 
underwent pulmonary resection for 
non-small lung cancer, stage I, II, 
IIIA. Chest 2000; 117: 374-379 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


