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Argon plasma is a highly energised form 
of the noble gas, which is very unstable 
that quickly changes back to its stable 

form. In doing so it emits light, heat and kinetic 
energy that are extremely rapidly dissipated. 
Technology developed on this basis has for many 
years be used to accurately adjust the position 
of satellites in space using small precision jets, 
and has now been miniaturised for use in surgery. 
The Plasmajet® (PJ) system consists of a console 
with a service trolley (Figure 1) and disposable 
hand-pieces (Figure 2). It is fully CE marked by 
the Notified Body, KEMA (0344), and has been 
cleared for marketing in the USA by the FDA 
through the 510(k) route.

The PJ produces a fine jet of hot argon 
plasma by passing a jet of pressurised gas 
through a small aperture and a series of bipolar 
electrodes. The resulting highly energised and 
unstable argon plasma emerges as a fine jet that 
can be used for very precise work on tissues, 
including cutting, surface vaporisation, and the 
desiccation on both soft and hard tissues. The 
light emitted illuminates the operative field and 
helps to indicate the position and depth of the 
jet. The kinetic energy released is sufficient to 
blow away any fluid or debris from the tissue 
surface, allowing wet or bleeding surfaces to be 
treated effectively, and also facilitating tissue 
plane separation. Small capillaries are cauterised 
as they are cut, leaving a very dry bloodless 
operative field. These properties are particularly 
useful in cases pre-treated with chemotherapy, 
where there is often distortion of the anatomy 
and dense fibrosis, or cases repeat surgery. The 
thermal energy produced by the argon plasma 
also has unusual properties due to the rapid loss 
of energy from the particles within the plasma; 
thus the resulting tissue effects are superficial 
and lateral thermal effects are minimised. Typical 
lateral heat spread is 15 microns, which is ~10% of 
that generated by most electrosurgical devices. 
It is therefore a very promising surgical tool for 
ablation of surface tumour nodules, and this 
property has been used in the treatment of 
advanced stage ovarian cancer as well as benign 
endometriosis

The PJ device was initially introduced in 
gynecological surgery, being suitable for 
procedures in both benign (Table 1) and oncology 
conditions (Table 2) [1]. This is due to its inherent 
ability to cut, coagulate and vaporise, depending 
on the power settings and duration of use. 
In surgery related to reproductive medicine, 
particularly for women with endometriosis and 

ovarian endometriomas, the use of the PJ device 
for ablative techniques rather than cystectomy 
reduced destruction of ovarian reserve, with 
improved fertility as a consequence [2]. 

The PJ device has been used in other 
specialties as well including bariatric surgery, 
thoracic, liver and colorectal surgery. It has been 
introduced in colorectal surgery [3], where it 
shows very promising results for adhesiolysis, 
particularly in inflammatory bowel disease or 
any repeat surgical dissections; and it appears 
to be of use for lung resection in thoracic 
surgery because it seals the alveolae as it cuts 
through the lung tissue. The PJ has been explored 
in hepatic resections, where it has a definite 
place [4]. In bariatric surgery, it has been found 
to reduce post-operative complications in 
procedures, such as abdominoplasty where the 
wide surface area of dissection results in seroma 
and hematoma formation [5]. 

Our experience with the PJ in Guildford has 
been developing since 2008, where initially 
it was used for simpler benign indications [1]. 
Evidence now suggests that it can be significant 
in reducing the side effects of lymphocyst and 
lymphedema formation following groin node 
dissection as part of treatment for gynecological 
malignancy. We have pioneered the use of the PJ 
device in vulvar cancer for bilateral groin node 
dissection following success in a patient that 
gave positive results [6]. It appears to be a useful 
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Figure 1. The 
device console 
with the foot 
pedal

Figure 2. The hand piece with each coloured portion of the light 
having an individual function of cutting, ablating and coagulating 
from orange to dark blue respectively.
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adjunct in achieving complete cytoreduction in ovarian cancer 
surgery, thereby improving survival [7].  We are also assessing the 
device in achieving complete cytoreduction in surgery of ovarian 
cancer [8].  It seems to be particularly useful in bowel surgery 
where a reduction in the number of stoma rates has been noted 
because one can evaporate tumour nodules from the bowel 
surface (Figure 3); well-designed studies with long-term follow up 
data are required to clarify its role.

Like any new technology, the PJ has advantages and 
disadvantages. While it may not be useful in every indication, it 
has a role in both open and minimally invasive surgery, and should 
be a very useful adjunct to every surgeon’s techniques. 

Table 2: Principal Indications of PJ in gynecological oncology

Ovarian Cancer Diaphragmatic stripping

Node dissection

Omentectomy

Excision and ablation of tumour nodules

Peritoneal stripping

Tumour ablation on viscera (liver, bowel serosa)

Vulvar cancer Groin node dissection

Sealing of lymphatics
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Table 1: Some Applications of PJ in Benign Gynecological Surgery

Vulva dysplasia (VIN) Ablation 

Vulval warts Excision

Uterine myomas Myomectomy 

Ovarian cysts Ablation rather than 
cystectomy to preserve ovarian 
function

Tubo-ovarian disease Ovarian cystectomy

Adhesiolysis

Tubal surgery

Endometriosis Ablation and excision of 
endometriotic nodules

Figure 3. Vaporisation of tumour nodules from bowel surface.
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This new open access journal will appear in early 2016 as a joint venture 
between BioMedES UK (www.biomedes.co.uk) and McDonnell Mackie 
(www.oncologynews.biz).

The journal’s main purpose is to act as a forum where hypotheses old and new can be 
aired and discussed. Every cancer study, experimental or clinical, should be hypothesis-
based, but we could not handle papers on all of them! We will focus on those that are 
truly original and have some novel data to support them. Researchers are often reluctant 
to publish new ideas about cancer, especially if seem “way-out”. However, submissions 
of this kind are welcome; some may well have an element of truth in them, and we all 
know that there are no “fundamental” theorems of cancer.

The journal will be based on the author-pays model, but this will not be applied to any 
paper accepted up to the end of July 2016. Thereafter a charge will be made, but it will 
be much less than that currently being levied by most other (cancer) journals.


