
© 2013 Korean Breast Cancer Society. All rights reserved. http://ejbc.kr  |  pISSN 1738-6756  
eISSN 2092-9900This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ 

licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION 

Surgical equipment used in breast cancer surgery that af
fects wound healing and minimizes complications seems to 
be an investigation topic of interest these days. Although sur
gical blade and electrocautery are the most frequently used 
equipments, due to improvements in technology, new devices 
such as plasmakinetic cautery is beginning to play a role in 
breast surgery. An energy model derived from high grade ra
diofrequency and which ionizes the water vapor both in the 
air and in the tissue is the main working principle of plasma
kinetic cautery. The aim of this study is to evaluate the effect of 
plasmacautery on wound healing and to assess advantages 
and/or restrictions as well as morbidity with use of this device 

in patients receiving mastectomy.

METHODS

Between September and December 2011, 46 consecutive 
breast cancer patients receiving modified radical mastectomy 
were evaluated prospectively. The study was approved by the 
local ethics committee at Ankara Oncology Education and Re
search Hospital, Ankara, Turkey (IRB No: B1812). Informed 
consent forms were obtained from all patients. Plasmakinetic 
cautery (PEAK Surgical Inc., Palo Alto, USA; PEAK Plasma
Blade are registered and/or trademarks of PEAK Surgical Inc. 
U.S. Patents No. 6,135,998, 6,913,605, 6,730,075, 6,780,178, 
7,238,185, and 7,357,802.) was used in 24 operations, and 
electrocautery (Olympus EUS 10; Kyoritsu Electric Co., Shi
zuoka, Japan) was used in 22 operations in random order to 
manage skin flaps and excise breast tissue along with the un
derlying pectoralis fascia. Patients with locally advanced 
breast cancer who were undergoing neoadjuvant chemothera
py, and patients who had undergone simple mastectomy were 
excluded. Age, body mass index (BMI, kg/m2), breast volume 
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(mastectomy specimens were directly put into a graduated 
cylinder before fixation and the volumes were determined by 
the water displacement method), concomitant disorders, tu
mour stage, number of dissected lymph nodes, flap area 
(length of the flap multiplied by width in cm), operation dura
tion (the time from starting skin incision to the time of sutur
ing the skin), and blood loss amount (measured by the num
ber of sponges used and sponge weight) of the patients were 
recorded. In the postoperative period, vacuum drainage 
amount and duration as well as the time of starting arm exer
cises were also recorded. Complications such as seroma, sur
gical site infection (SSI), hematoma and flap necrosis were de
termined. Fluid that collected under the skin flaps and axilla 
that presented clinical findings and which required multiple 
aspirations were accepted as seroma. The presence of erythe
ma, purulent drainage, localized heat increase, cellulitis, pain, 
redness, sensitivity, and related wound dehiscence were re
garded as SSI. The collections observed in operation fields 
with skin colour changes and mass effect were accepted as he
matoma.

Surgical technique 
After a skin incision was made with a scalpel, the skin flaps 

were lifted up with the help of hooks. In the plasmacautery 
group, skin incision was also made with plasmacautery. Flaps 
were prepared with plasmacautery in the plasmacautery 
group (Figure 1) and with electrocautery in the electrocautery 
group. Only large vessels such as perforating branches of the 
arteria mammaria interna were tied with 3/0 silk, while other 
bleeding vessels were sealed with plasmacautery and electro
cautery. Plasmacautery and electrocautery were also used for 
pectoralis fascia and breast tissue removal in their own groups. 
Axillary dissection of all patients was performed with scalpel. 

Electrocautery was used in both the coagulation and cutting 
modes in the 20 to 30 V range, and plasmacautery was used 
in the 6 to 8 numeric set point range in both the coagulation 
and cutting modes. The thoracodorsal pedicle and thoracicus 
longus nerves were preserved. Standard level 2 dissection was 
carried out in all patients. However, level III dissection was 
also performed in patients with macroscopic involvement 
during surgery. Closed suction drains were used in all patients 
after hemostasis. Subcutaneous tissue was approximated with 
absorbable sutures and the skin was closed with subcuticular 
continuous sutures. Daily drainage volume was recorded and 
the drains were not removed until the daily drainage decreased 
to less than 50 mL. Prophylactic antibiotics were not used in 
any of the patients. All the operations were managed by surgi
cal oncologists specializing in breast surgery.

Statistical analyses 
SPSS version 10.0 (SPSS Inc., Chicago, USA) software was 

used to analyze the data. The differences between the groups 
were analyzed with the MannWhitney U test, and the chi
square test was carried out for the comparison of the compli
cations.

RESULTS 

Age, BMI, breast volume, and flap area parameters were 

Figure 1. Preparing upper flaps with plasmacautery in mastectomy.

Table 1. Patients and tumor characteristics

Characteristic
Plasmacautery 
group (n=24)

Electrocautery 
group (n=22)

p-value

Age (yr)* 49.3±5.7 51.6±6.1 NS
BMI* 29.9±0.5 28.2±0.4 NS
Tumor size (cm)† 2.4 (1.6-3.3) 2.6 (1.8-3.5) NS
Involved lymph node status (%) 29.0 27.2 NS
Flap area (cm2)* 431±110 461±94 NS
Breast volume (cm3) * 1,090 ±217 1,152±412 NS

NS=not significant; BMI=body mass index.
*Mean±SD; †Median (range)

Table 2. Comparative results of parameters

Plasmacautery 
group (n=24)

Electrocautery 
group (n=22)

p-value

Duration of hospital stay (day)* 4.3 (2-6) 4.6 (2-7) NS
Time to start arm exercises (day)* 8.1 (5-10) 7.8 (4-11) NS
Drainage duration (day)* 5.5 (3-7) 7.9 (5-12) 0.020
Drainage volume (mL)* 707 (425-910) 1093 (700-1200) 0.025
Operation duration (min)† 88±19 94±23 NS
Blood loss (mL)† 113±21 122±32 NS
Morbidity (seroma, hematoma, 
   SSI, flap necrosis) (%)*

12.5 18 NS

NS=not significant; SSI=surgical site infection.
*Median (range); †Mean±SD.
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similar in each group. Mean age of the patients was 50.4± 6.8 
years; mean BMI was 29.1 ± 0.7, mean breast volume was 
1,120± 346 cm3, and mean flap area was 446± 107 cm2 (Table 
1). Median drainage duration was 5.5 days in the plasma
cautery group and 7.9 days in the electrocautery group 
(p= 0.020). In the plasmacautery and electrocautery groups, 
median drainage volume was 707 and 1,093 mL, respectively 
(p= 0.025). The median tumor size was 2.5 cm for the entire 
group. There was axillary metastasis in 28% of all patients. 
Median hospital stay was 4.3 days in the plasmacautery group 
and 4.6 days in the electrocautery group. Mean time to start 
arm exercises was 8.1 days for the plasmacautery group and 
7.8 days for the other group. Mean operation duration was 
88± 19 minutes in the plasmacautery group and 94± 23 min
utes in the electrocautery group. There was no statistical sig
nificance between the groups when operation duration, 
amount of blood loss, time to start arm exercises, seroma, he
matoma, SSI, and flap necrosis were considered (Table 2). In 
the plasmacautery group, there were 2 seromas and 1 SSI, 
whereas in the electrocautery group there were 2 seromas, 1 
hematoma, and 1 SSI in the early postoperative period.

DISCUSSION

Plasma is an electrically conductive cloud created when ra
diofrequency energy contacts tissue. It is comprised of water 
vapor and charged particles called ions (positive and negative 
charges) from the breakdown of the tissue. Plasmakinetic cau
tery is a new electrosurgical device that uses pulsed radiofre
quency to generate a plasmamediated discharge along the 
exposed rim of an insulated blade, creating an effective cut
ting edge while the blade stays near body temperature [1]. 
Based on innovative proprietary technology, the PEAK Sur
gery System is a tissue dissection system that represents an 
important advance in radiofrequency (RF) surgical technolo
gies. It consists of the PEAK PlasmaBlade disposable cutting 
devices and the PULSAR Generator. PEAK PlasmaBlade de
vices offer the precision of a scalpel and the bleeding control 
of traditional electrosurgery without the usual extensive col
lateral tissue damage. The PULSAR Generator supplies pulsed 
plasma RF energy to the PEAK PlasmaBlade devices with an 
intuitive interface that is easy to use. The plasmakinetic cau
tery cuts at a much lower average temperature than that of 
conventional electrocautery, and can be as low as 50 degrees 
centigrade [2]. The generation of highfrequency currents 
(100 kHz to 4 MHz) which induces ionic vibration is the main 
working principle of standard bipolar electrocautery devices. 
Ionic vibration generates intracellular heat resulting in boiling 
and explosion (CUT), and/or dehydration (desiccation), and/

or fire (fulguration) resulting in coagulation.
Seroma is an accumulation of serous fluid that develops fol

lowing the formation of skin flaps during mastectomy or in 
the axillary dead space in the acute postoperative period [3]. 
There has been no consistent definition of seroma in the liter
ature, although it has been documented most frequently when 
it is symptomatic, bothersome to the patient and requires at 
least one needle aspiration [4]. The incidence of such oc
curences varies widely according to the type of surgical treat
ment and the operative techniques used, ranging from less 
than 10% to more than 50% [5]. Electrocautery is one named 
cause of seroma formation in the literature [6]. The seroma 
formation is the next step coming after prolonged drainage 
duration and increased drainage amount, however we couldn’t 
establish the statistical difference between the groups because 
of the small sample size. The present study clearly showed that 
the drainage duration (p = 0.02) and the amount drained 
(p= 0.025) were low in the plasmakinetic cautery group. We 
were not able to find any statistical significance between the 
groups when SSI and flap necrosis were considered, most 
likely once again due to the small sample size. However, it has 
been suggested in the literature that wound complications 
such as cellulitis, infection, and necrosis increase with electro
cautery [7,8]. 

Prolonged drainage period diminishes patient comfort, 
causes a delay in the starting of arm exercises as well as dis
charge from hospital [9]. Although the drainage period was 
statistically significant in the plasmacautery group, this did 
not affect hospital stay and the starting of arm exercises. In 
our hospital there is no objection to discharging breast sur
gery patients with inserted hemovac drains. The patients in 
the electrocautery group spent much more time at home with 
their inserted drains than the patients in the other group. Fur
thermore, we did not witness a shorter drainage period before 
starting arm exercises in the electrocautery group because the 
physiotherapy unit in our hospital recommends a minimum 
waiting period of seven days after surgery to start arm exer
cises.

Subjectively, tissue dissected with the PlasmaBlade retained 
a healthy appearance with none of the charring or obvious 
damage typically seen with traditional electrosurgical technol
ogy. From a technical standpoint, dissection with the Plasma
Blade was facile, requiring less pressure than a scalpel, yet re
taining a tactile feel for the tissue plane. Working in wet lique
fied fat and dry fields required no technical changes or addi
tional suction, and this allowed the dissection to continue un
impaired. Additionally, there was significant risk reduction 
due to the elimination of sharp instrument use [10,11]. 

There are very few studies in the literature investigating 
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plasmakinetic cautery and most of the ones that exist are ex
perimental studies. As far as we know, this is the first study 
comparing electrocautery and plasmakinetic cautery in modi
fied radical mastectomy. Therefore, we were not able to com
pare our study with other studies. Plasmakinetic cautery is a 
promising new surgical instrument that provides atraumatic, 
scalpellike cutting precision and electrosurgicallike hemo
stasis, resulting in minimal tissue injury. Without prolonga
tion of operation duration or an increase in the amount of 
blood loss, plasmacautery shortens the drainage amount and 
duration compared to electrocautery. Devitalization of tissue 
and lysis of subcutaneous fatty tissue results from the applica
tion of high thermal energy and electrocautery may explain 
these advantages. Plasmakinetic cautery seems to have advan
tages in reducing both the drainage period and total drainage 
volume compared to electrocautery. This study is important 
because it sheds light on the advantages of plasmakinetic cau
tery over electrocautery despite the small sample size. Future 
randomized controlled studies on plasmakinetic cautery with 
large sample sizes are needed to show more clearly the advan
tages of plasmakinetic cautery. The tissue damage involved in 
plasmakinetic cautery should be explained in terms of cyto
kines and biochemical parameters in order to gain wider ac
ceptance of its use in breast surgery.
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