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SAZETAK

Elektrohirugija se koristi mnogo decenija u medicini. Radiofrekvencije
su talasi veoma visoke ucestalosti koji imaju sposobnost da izvrSe
seCenje, koagulaciju tkiva sa minimalnim koleteralnim oste¢enjem. U
ovom radu se opisuje li¢no iskustvo u korisé¢enju radiofrekventne hirur-
gije u sprovodenju razli¢itih anorektalnih procedura. Elmanov dvofre-
kventni talasni generator je koriS¢en za sprovodenje hirurSkih pro-
cedura. Radiofrekventna hirurgija pospesuje terapiju analne fistule,
hemoroida, piluidalnog sinusa i drugih razli¢itih anorektalnih stanja.
Hirurske tehnike su lake za ucenje, sigume i efikasne. Najvecéi broj od
njih mogu se izvrsiti kao jednodnevne procedure. Procedure su manje
bolne u postoperativnom toku, pomazu brzo vra¢anje radne sposob-
nosti i rezultiraju u brzom zarastanju rana.

Kluc¢ne reci: radiofrekvencije, proktologija, hemoroidi, analna fistula,
elektrokauterizacija

INTRODUCTION

The use of electric currents in medicine had been docu-
mented almost since electricity itself was discovered. Low
frequency alternating currents are used in physiotherapy
for their ability to cause contractions in muscle fibers.

Radiofrequency is a refined type of electro surgery that
utilizes a wave of electrons at a frequency between 2 and
4MHz to incise, excise, ablate or coagulate the targeted
tissue (1).

Radiofrequency surgery has a lengthy documented his-
tory of use in oral, ophthalmic, plastic, and gynecology
surgery. It was first used for the treatment of snoring.
Gradually, its use in the practice of dermatology (2), cos-
metology, cardiology, neurosurgery, hepatology, and
ENT (3, 4) procedures gained momentum and popular-
ity. It has multi-faceted usages in the respective medical
fields (5). However, there have been few published re-
ports of its use in proctology.

Surgeons and proctologists have used this instrument

very sparingly, and often more out of curiosity than a seri-
ous attempt to utilize its vast potentials. The reason per-
haps, might be that they were satisfied with the results of
the conventional techniques, or were not sure about the

use of this tool in the ano-rectal surgery due to lack of suf-
ficient literature on the subject.

Radio surgery can simply be termed as an electro surgery
at radiofrequency. The term ’radio’ is used because the fre-
quency of the device creating these waves is comparable
to radio wave frequency used for broadcasting. This high
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ABSTRACT

Electrosurgery has been used for many decades in medicine. Radiofre-
quency is an ultra-high frequency current waveform, having properties
that perform cutting, coagulation and fulguration of tissues with mini-
mum collateral tissue damage.

Personal experience using radiofrequency surgery in the performance
of various ano-rectal procedures is described. The Ellman dual fre-
quency wave-generating device was used to accomplish the surgical
procedures.

Radiofrequency surgery facilitates treatment of anal fistula, hemor-
rhoids, pilonidal sinuses and various other ano-rectal conditions. The
surgical techniques are easy to learn, safe and effective. Most of these
could be performed as a day care procedure. The procedures are less
painful in the postoperative course, help in early return to work and
result in rapid healing of wounds.

Keywords - radiofrequency, proctology, hemorrhoids, anal fistula, ele-
ctrocautery

frequency radio surgery and its results should not be con-
fused with diathermy, electric cauterization, or spark

producer. With radiofrequency, the targeted tissue tem-
peratures stay localized within a 60-100°C range thus lim-
iting heat dissipation and damage to adjacent tissue. In

contrast, electrocautery, diathermy, or laser temperatures

are significantly higher (750-900°C) which result in a

very high heat propagation, which is far in excess of the

desired therapeutic need (6).

Radiofrequency energy has been used extensively in ma-
ny different medical applications and specialties for its
ability to achieve a precise and controlled thermal abla-
tion of soft tissue. The heat for this ablation is generated
by a natural resistance of the tissue, which comes in the
path of the waves released through the electrode tip of the
device. The cellular water in the soft tissues gets heated
and when the temperature reaches 100°C, it starts boiling
and produces steam, which results in cellular molecular
dissolution of individual tissue cells. The cells exposed to
these waves are destroyed while the surrounding tissues
remain unaffected. This property of radiofrequency elimi-
nates the possibility of undue damage to the normal tis-
sues, while improving the surgical precision (7).

The radiofrequency unit functions with the active elec-
trode concentrating the high frequency energy at its tip,
and then transmitting it to the passive electrode which re-
turns the waves to the unit, making them more effective
(8).

The radiofrequency unit - While there are different ra-
diofrequency units in the market, we found the Ellman
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dual frequency 4MHz [Ellman International Inc, Ocean-
side, USA] with a proven and successful history of its effi-
cacy, and being available with a multitude of electrode
tips, quite useful to carry out various proctological proce-
dures. The unit produces output power of 100 Watts.

Figure 1. Radio Surgical Unit.

The radiofrequency generator works at two different fre-
quencies i. e. 4 MHz and 1.7 MHz. While the frequency

of 4MHz is used for four standard settings like 1. Cut-
ting, 2. Cutting and Coagulation, 3. Pure coagulation

and 4.Fulguration, the frequency of 1.7 MHz is used for

bipolar coagulation. The unit has a digital display and au-
dible signal to indicate when the unit is activated. The out-
put power intensity to be delivered through the electrode

can be preset between 1 and 100.

The high frequency current delivered by the unit is modi-
fied by filtering and rectification to produce one of the
tour waveforms, namely,

1. Fully filtered- suitable for cutting-produces least lat-

eral heat,

Fully rectified- suitable for cutting but which also pro-
duces lateral heat to coagulate,

2.

. Partially rectified modulated-suitable for coagulation
and which generates maximum lateral heat,

4. Fulguration- spark gap waveform- to produce desicca-

tion or dehydration.

The fifth mode of waveform is bipolar, which is primar-
ily used in microsurgery and as haemostatic current of
high precision in wet or dry areas, using a pair of tweezers
as electrodes.

An antenna’ is used to focus the ,,radio wave® which un-
like traditional electro surgical units, does not need to be
in contact with the skin of the patient. It could rather be
placed in close proximity of the operating tield. The unit
is activated by a foot pedal. The ’active’ or patient elec-
trode is interchangeable with four different modes of
activities.

1. A Needle electrode, which is used for making inci-
sions;

2. Loop electrodes, which are used for excision and shap-

ing tissues;
. Ball electrode, which is used for coagulation; and

. Rod electrodes, which are used for fulguration and
desiccation of the tissues.

Figure 2. Hand piece and electrodes of the radiofrequency device.

We have been working with this equipment since last 5

years to perform most of the proctological surgeries. The

property of simultaneous cutting and coagulation achi-
eved by this machine has attracted us most. Such versatil-
ity of the tool is of utmost utility in most procedures per-
formed within the ano rectal area, which is quite vascular

and having very limited accessibility. While operating in

such a difficult area, bleeding and oozing from the tissue

often hampers clear vision of the operative field, render-
ing the procedure difficult and a time-consuming job.
Radiofrequency surgical techniques successtully overco-
me these deficiencies.

Surgical techniques in ano-rectal lesions

Most applications are accomplished with under local an-
esthesia, short-term general anesthesia or under a caudal
block.

While many different electrodes are available with the
unit, we could perform most of the procedures using the
loop, the ball and the fine needle electrodes.

Hypertrophied Anal Papilla
They immediately disappear on coming in contact with
the activated ball electrode in coagulation mode.

External Hemorrhoids

Small masses are coagulated with the ball electrode. How-
ever, a large sized mass is required to be shaved off with
the round loop electrode kept in a cutting and coagula-

tion mode. Any bleeders from the base could well be coag-
ulated with the ball electrode.

Sentinel Piles in Fissure in Ano

Sentinel pile or tags are a common accompaniment of
chronic anal fissures. If the tag is small, it could be di-
rectly coagulated with a ball electrode. In case it is large,
then it is excised with the round loop by first securing the
bleeding points and coagulating them thereafter.

Perianal Warts and Condylomata

These could be shaved off using a loop electrode in cut
and coagulation mode. Once all of them are removed, the
operated area is ’sterilized’ by rolling a ball electrode on
coagulation mode to ensure removal of invisible warts
and the viral colony. The intra-anal warts could prefera-
bly be coagulated rather than being excised.
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Rectal Polyp

It is better if they are dealt with within the anal canal. A

longer length ball electrode is passed through the procto-
scope, and a coagulation field is encircled around the base

of the polyp. The pedicle is then coagulated until the

mass is separated. This ensures a negligible bleeding

which could be secured by coagulation with the help of
the ball electrode in coagulation mode.

Fibrous anal Polyps

These are forms of exaggerated anal papillae. These could
be coagulated in-situ using the ball electrode, but when
large enough, they may be shaved off with a loop elec-
trode after coagulating the base.

Perianal and Para-Sacral Sinuses

These include the pilonidal sinuses, post anal sinuses, and
post-traumatic sinuses. Methylene blue dye mixed with
hydrogen peroxide is injected in the sinus opening, which
spreads out in the sinus tract. The tracts so identified, are
then incised and laid opened with the needle electrode.
The bleeding points are secured by coagulating them
with the ball electrode. The wound is left open to heal by

secondary intention.
Perianal Papillomas

These can precisely be removed using a loop electrode of
suitable size. The raw area left behind may require a
touch of a ball electrode in coagulation mode to arrest
any oozing from the base.

Perianal Antibiomas

These are also known as antibiotic granuloma, organized
abscess, sterile abscess etc. The aim of treatment is to
curette the complete cavity, which could be achieved by
incising the center of the lump using a needle electrode in
cut and coagulation mode. All the granulation tissues,
which feel hard with little bleeding, are scrapped out with
a round loop electrode until a soft red base is reached.
Biopsies

Biopsies can be performed for suspected growths in and
out of the anus. A round loop electrode is the best tool. It
should be used on a cutting mode, so that with only a
minimum lateral thermal damage, the histology is not
distorted.

Fistula in Ano

With a needle electrode on cut/coag mode, the fistula
tract is slit opened over the director probe, which is in-
serted in the tract. The edges of the wound are shaved oft
by the loop electrode to create a pear shaped wound taper-
ing towards the anus. The bleeding points are clamped
and coagulated.

Hemorrhoids

Radiofrequency surgery is useful in the treatment of both
early and advanced grades of hemorrhoids. The non-
prolapsing internal hemorrhoids could be directly coagu-
lated in-situ with the ball electrode of a sufficient length
under a surface anesthesia as an office procedure.

The advanced and prolapsing hemorrhoids are first ab-
lated with a ball electrode and then the ablated hemor-
rhoidal mass is plicated with absorbable sutures to ensure

fixation of the anal cushions to the underlying structures.
The results of this procedure are more assuring when
compared with the conventional surgical techniques.

Rectal Prolapse

Radiofrequency has been used as an adjuvant therapy in
elderly patients with rectal prolapse. A circumferential co-
agulation of the anoderm is made with the ball electrode
and then a Thiersch’s stitch is tied to encircle the anal
verge. Radiofrequency coagulation induces fibrosis and
create a zone of band around the anal verge which helps
in tightening the anal opening and preventing prolapse.

Post-Operative Care

Almost all the abovementioned procedures are carried
out as a day care surgery. Analgesics, antibiotics and stool
softeners are prescribed according to the requirement.
No specific wound care is found necessery.

Complications

No major complications have been encountered with
these procedures. Few minor ones to mention are-

1. Deep dissection can cause more scarring and longer
time for healing of the wounds.

2. Excessive release of power produces more smoke and

charring.

. Accidental burns either on the patient or on operator
due to unintended activation of hand piece have been
reported.

Precautions to be taken while operating with the
radiofrequency unit

Approximately ten seconds should be allowed for the tis-
sues to cool between repeat applications of the electrodes.
The two factors, which go to make this a good technique,
involve the accuracy in power setting on the unit and the

swift action of the cutting stroke (9).

Radiofrequency procedure should not be employed by,
or on anyone who wears a pacemaker. The instrument
should not be used in the presence of flammable or explo-
sive liquids or gases. The skin under treatment should not
be prepared with alcohol.

If proper settings are not known, the operator should
start with a low power setting and cautiously increase
power until an ideal cut is accomplished, without a tissue
drag and no sparking. The finer the electrode used, the
less would be the lateral heat spread and thus causing least
damage to the adjacent tissues. It is recommended that a
hands-on introductory course be taken before attempting
the use of this technology (10).

Other advantages

Radiofrequency surgery allows cutting without pressure,
and, consequently, there is little tissue damage and mini-
mal scarring (11). The electrode tip is sterile, as is all the
tissue being exposed to it (12). Healing is by granulation,
with a soft and supple scar (13). It could be performed
with ease even in the depth and in difficult areas like the
anal canal. There is minimal incidence of postoperative in-
fection, thereby achieving faster wound healing with neg-
ligible use of sutures, etc. (14).
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The electrodes are reusable and may be kept in cold steril-
ization solution when not in use.

To conclude, radiofrequency surgery could certainly pro-
ve to be a safe and convenient alternative to many of the
conventional anorectal surgeries as no special operation
theatre or arrangements are needed to carry out these pro-
cedures. The therapy is cost-effective and the instrument
needs a little maintenance with no recurring expenditure.
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