
INTRODUCTION

The use of elec tric cur rents in med i cine had been doc u -
mented al most since elec tric ity it self was dis cov ered. Low 
fre quency al ter nat ing cur rents are used in phys io ther apy
for their abil ity to cause con trac tions in muscle fibers. 

Radio fre quen cy is a re fined type of elec tro sur gery that
uti lizes a wave of elec trons at a fre quency be tween 2 and
4MHz to in cise, ex cise, ab late or co ag u late the tar geted
tis sue (1).

Radio fre quen cy sur gery has a lengthy doc u mented his -
tory of use in oral, oph thal mic, plas tic, and gy ne col ogy
sur gery. It was first used for the treat ment of snor ing.
Grad u ally, its use in the prac tice of der ma tol ogy (2), cos -
me tol ogy, car di ol ogy, neu ro sur gery, hepatology, and
ENT (3, 4) pro ce dures gained mo men tum and pop u lar -
ity. It has multi-fac eted us ages in the re spec tive med i cal
fields (5). How ever, there have been few pub lished re -
ports of its use in proctology.

Sur geons and proc tol o gists have used this in stru ment
very spar ingly, and of ten more out of cu ri os ity than a se ri -
ous at tempt to uti lize its vast po ten tials. The rea son per -
haps, might be that they were sat is fied with the re sults of
the con ven tional tech niques, or were not sure about the
use of this tool in the ano-rec tal sur gery due to lack of suf -
fi cient literature on the subject.

Ra dio sur gery can sim ply be termed as an elec tro sur gery
at radio fre quen cy. The term ’ra dio’ is used be cause the fre -
quency of the de vice cre at ing these waves is com pa ra ble
to ra dio wave fre quency used for broad cast ing. This high

fre quency ra dio sur gery and its re sults should not be con -
fused with dia thermy, elec tric cau ter i za tion, or spark
pro ducer. With radio fre quen cy, the tar geted tis sue tem -
per a tures stay lo cal ized within a 60–100°C range thus lim -
it ing heat dis si pa tion and dam age to ad ja cent tis sue. In
con trast, electrocautery, dia thermy, or la ser tem per a tures 
are sig nif i cantly higher (750–900°C) which re sult in a
very high heat prop a ga tion, which is far in excess of the
desired therapeutic need (6). 

Radio fre quen cy en ergy has been used ex ten sively in ma -
ny dif fer ent med i cal ap pli ca tions and spe cial ties for its
abil ity to achieve a pre cise and con trolled ther mal ab la -
tion of soft tis sue. The heat for this ab la tion is gen er ated
by a nat u ral re sis tance of the tis sue, which co mes in the
path of the waves re leased through the elec trode tip of the 
de vice. The cel lu lar wa ter in the soft tis sues gets heated
and when the tem per a ture reaches 100°C, it starts boil ing 
and pro duces steam, which re sults in cel lu lar mo lec u lar
dis so lu tion of in di vid ual tis sue cells. The cells ex posed to
these waves are de stroyed while the sur round ing tis sues
re main un af fected. This prop erty of radio fre quen cy elim i -
nates the pos si bil ity of un due dam age to the nor mal tis -
sues, while im prov ing the sur gi cal pre ci sion (7). 

The radio fre quen cy unit func tions with the ac tive elec -
trode con cen trat ing the high fre quency en ergy at its tip,
and then trans mit ting it to the pas sive elec trode which re -
turns the waves to the unit, mak ing them more ef fec tive
(8). 

The radio fre quen cy unit - While there are dif fer ent ra -
dio fre quen cy units in the mar ket, we found the Ellman
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SAŽETAK
Elektrohirugija se koristi mnogo decenija u medicini. Radiofrekvencije
su talasi veoma visoke uèestalosti koji imaju sposobnost da izvrše
seèenje, koagulaciju tkiva sa minimalnim koleteralnim ošteæenjem. U
ovom radu se opisuje lièno iskustvo u korišæenju radiofrekventne hi rur -
gije u sprovoðenju razlièitih anorektalnih procedura. Elmanov dvo fre -
kventni talasni gen er a tor je korišæen za sprovoðenje hirurških pro -
cedura. Radiofrekventna hirurgija pospešuje terapiju analne fistule,
hemoroida, piluidalnog sinusa i drugih razlièitih anorektalnih stanja.
Hirurške tehnike su lake za uèenje, sigurne i efikasne. Najveæi broj od
njih mogu se izvršiti kao jednodnevne pro ce dure. Pro ce dure su manje
bolne u postoperativnom toku, pomažu brzo vraæanje radne spo sob -
nosti i rezultiraju u brzom zarastanju rana.

Kluène reèi: radiofrekvencije, proktologija, hemoroidi, analna fis tula,
ele ktro kauterizacija

ABSTRACT
Electrosurgery has been used for many decades in med i cine. Radio fre -
quency is an ultra-high fre quency cur rent wave form, hav ing prop er ties
that per form cut ting, coag u la tion and fulguration of tis sues with min i -
mum col lat eral tis sue dam age.

Personal expe ri ence using radio fre quency sur gery in the per for mance
of var i ous ano-rec tal pro ce dures is described. The Ellman dual fre -
quency wave-gen er at ing device was used to accom plish the sur gi cal
pro ce dures.

Radio fre quency sur gery facil i tates treat ment of anal fis tula, hem or -
rhoids, pilonidal sinuses and var i ous other ano-rec tal conditions. The
sur gi cal tech niques are easy to learn, safe and effec tive. Most of these
could be per formed as a day care pro ce dure. The pro ce dures are less
pain ful in the post op er a tive course, help in early return to work and
result in rapid heal ing of wounds. 

Keywords - radio fre quency, proc tol ogy, hem or rhoids, anal fis tula, ele -
ctro cautery



dual fre quency 4MHz [Ellman In ter na tional Inc, Ocean -
side, USA] with a proven and suc cess ful his tory of its ef fi -
cacy, and be ing avail able with a mul ti tude of elec trode
tips, quite use ful to carry out var i ous proc to log i cal pro ce -
dures. The unit pro duces out put power of 100 Watts. 

The radio fre quen cy gen er a tor works at two dif fer ent fre -
quen cies i. e. 4 MHz and 1.7 MHz. While the fre quency
of 4MHz is used for four stan dard set tings like 1. Cut -
ting, 2. Cut ting and Co ag u la tion, 3. Pure co ag u la tion
and 4.Fulguration, the fre quency of 1.7 MHz is used for
bi po lar co ag u la tion. The unit has a dig i tal dis play and au -
di ble sig nal to in di cate when the unit is ac ti vated. The out -
put power in ten sity to be de liv ered through the electrode
can be preset between 1 and 100. 

The high fre quency cur rent de liv ered by the unit is mod i -
fied by fil ter ing and rec ti fi ca tion to pro duce one of the
four wave forms, namely, 

1. Fully fil tered- suit able for cut ting-pro duces least lat -
eral heat,

2. Fully rec ti fied- suit able for cut ting but which also pro -
duces lat eral heat to coag u late,

3. Par tially rec ti fied mod u lated-suit able for coag u la tion
and which gen er ates max i mum lat eral heat,

4. Fulguration- spark gap wave form- to pro duce des ic ca -
tion or dehy dra tion. 

The fifth mode of wave form is bi po lar, which is pri mar -
ily used in mi cro sur gery and as haemostatic cur rent of
high pre ci sion in wet or dry ar eas, us ing a pair of tweez ers 
as electrodes.

An ’an tenna’ is used to fo cus the „ra dio wave“ which un -
like tra di tional elec tro sur gi cal units, does not need to be
in con tact with the skin of the pa tient. It could rather be
placed in close prox im ity of the op er at ing field. The unit
is ac ti vated by a foot pedal. The ’ac tive’ or pa tient elec -
trode is in ter change able with four dif fer ent modes of
activities.

1. A Nee dle elec trode, which is used for mak ing inci -
sions;

2. Loop elec trodes, which are used for exci sion and shap -
ing tis sues;

3. Ball elec trode, which is used for coag u la tion; and

4. Rod elec trodes, which are used for fulguration and
des ic ca tion of the tis sues.

We have been work ing with this equip ment since last 5
years to per form most of the proc to log i cal sur ger ies. The
prop erty of si mul ta neous cut ting and co ag u la tion achi -
eved by this ma chine has at tracted us most. Such ver sa til -
ity of the tool is of ut most util ity in most pro ce dures per -
formed within the ano rec tal area, which is quite vas cu lar
and hav ing very lim ited ac ces si bil ity. While op er at ing in
such a dif fi cult area, bleed ing and ooz ing from the tis sue
of ten ham pers clear vi sion of the op er a tive field, ren der -
ing the pro ce dure dif fi cult and a time-con sum ing job.
Radio fre quen cy sur gi cal techniques successfully over co -
me these deficiencies. 

Sur gi cal tech niques in ano-rec tal le sions

Most ap pli ca tions are ac com plished with un der lo cal an -
es the sia, short-term gen eral an es the sia or un der a caudal
block.

While many dif fer ent elec trodes are avail able with the
unit, we could per form most of the pro ce dures us ing the
loop, the ball and the fine nee dle elec trodes. 

Hy per tro phied Anal Pa pilla

They im me di ately dis ap pear on com ing in con tact with
the ac ti vated ball elec trode in co ag u la tion mode. 

Ex ter nal Hem or rhoids

Small masses are co ag u lated with the ball elec trode. How -
ever, a large sized mass is re quired to be shaved off with
the round loop elec trode kept in a cut ting and co ag u la -
tion mode. Any bleed ers from the base could well be co ag -
u lated with the ball electrode.

Sen ti nel Piles in Fis sure in Ano

Sen ti nel pile or tags are a com mon ac com pa ni ment of
chronic anal fis sures. If the tag is small, it could be di -
rectly co ag u lated with a ball elec trode. In case it is large,
then it is ex cised with the round loop by first se cur ing the
bleed ing points and co ag u lat ing them thereafter. 

Perianal Warts and Condylomata 

These could be shaved off us ing a loop elec trode in cut
and co ag u la tion mode. Once all of them are re moved, the 
op er ated area is ’ster il ized’ by roll ing a ball elec trode on
co ag u la tion mode to en sure re moval of in vis i ble warts
and the vi ral col ony. The intra-anal warts could pref er a -
bly be co ag u lated rather than being excised. 
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Fig ure 1. Ra dio Sur gi cal Unit.

Fig ure 2. Hand piece and elec trodes of the radio fre quen cy de vice.



Rec tal Polyp

It is better if they are dealt with within the anal ca nal. A
lon ger length ball elec trode is passed through the procto -
scope, and a co ag u la tion field is en cir cled around the base 
of the polyp. The pedicle is then co ag u lated un til the
mass is sep a rated. This en sures a neg li gi ble bleed ing
which could be se cured by co ag u la tion with the help of
the ball elec trode in coagulation mode. 

Fi brous anal Polyps

These are forms of ex ag ger ated anal papillae. These could 
be co ag u lated in-situ us ing the ball elec trode, but when
large enough, they may be shaved off with a loop elec -
trode af ter co ag u lat ing the base.

Perianal and Para-Sacral Si nuses

These in clude the pilonidal si nuses, post anal si nuses, and 
post-trau matic si nuses. Meth y lene blue dye mixed with
hy dro gen per ox ide is in jected in the si nus open ing, which 
spreads out in the si nus tract. The tracts so iden ti fied, are
then in cised and laid opened with the nee dle elec trode.
The bleed ing points are se cured by co ag u lat ing them
with the ball elec trode. The wound is left open to heal by
secondary in ten tion. 

Perianal Papillomas 

These can pre cisely be re moved us ing a loop elec trode of
suit able size. The raw area left be hind may re quire a
touch of a ball elec trode in co ag u la tion mode to ar rest
any ooz ing from the base.

Perianal Antibiomas 

These are also known as an ti bi otic granuloma, or ga nized 
ab scess, ster ile ab scess etc. The aim of treat ment is to
curette the com plete cav ity, which could be achieved by
in cis ing the cen ter of the lump us ing a nee dle elec trode in
cut and co ag u la tion mode. All the gran u la tion tis sues,
which feel hard with lit tle bleed ing, are scrapped out with 
a round loop elec trode un til a soft red base is reached.

Bi op sies

Bi op sies can be per formed for sus pected growths in and
out of the anus. A round loop elec trode is the best tool. It
should be used on a cut ting mode, so that with only a
min i mum lat eral ther mal dam age, the his tol ogy is not
distorted. 

Fis tula in Ano 

With a nee dle elec trode on cut/coag mode, the fis tula
tract is slit opened over the di rec tor probe, which is in -
serted in the tract. The edges of the wound are shaved off
by the loop elec trode to cre ate a pear shaped wound ta per -
ing to wards the anus. The bleed ing points are clamped
and co ag u lated. 

Hem or rhoids

Radio fre quen cy sur gery is use ful in the treat ment of both 
early and ad vanced grades of hem or rhoids. The non-
prolapsing in ter nal hem or rhoids could be di rectly co ag u -
lated in-situ with the ball elec trode of a suf fi cient length
un der a sur face an es the sia as an office procedure. 

The ad vanced and prolapsing hem or rhoids are first ab -
lated with a ball elec trode and then the ab lated hem or -
rhoidal mass is plicated with absorbable su tures to en sure

fix a tion of the anal cush ions to the un der ly ing struc tures.
The re sults of this pro ce dure are more as sur ing when
com pared with the con ven tional surgical techniques. 

Rec tal Pro lapse

Radio fre quen cy has been used as an adjuvant ther apy in
el derly pa tients with rec tal pro lapse. A cir cumfer ential co -
ag u la tion of the anoderm is made with the ball elec trode
and then a Thiersch’s stitch is tied to en cir cle the anal
verge. Radio fre quen cy co ag u la tion in duces fi bro sis and
cre ate a zone of band around the anal verge which helps
in tight en ing the anal open ing and preventing prolapse.

Post-Operative Care

Al most all the abovementioned pro ce dures are car ried
out as a day care sur gery. An al ge sics, an ti bi ot ics and stool 
soft en ers are pre scribed ac cord ing to the re quire ment.
No spe cific wound care is found necessery.

Com pli ca tions

No ma jor com pli ca tions have been en coun tered with
these pro ce dures. Few mi nor ones to men tion are-

1. Deep dis sec tion can cause more scar ring and lon ger
time for heal ing of the wounds. 

2. Exces sive release of power pro duces more smoke and
char ring. 

3. Acci den tal burns either on the patient or on oper a tor
due to unin tended acti va tion of hand piece have been
reported.

Pre cau tions to be taken while op er at ing with the
radio fre quen cy unit

Ap prox i mately ten sec onds should be al lowed for the tis -
sues to cool be tween re peat ap pli ca tions of the elec trodes. 
The two fac tors, which go to make this a good tech nique, 
in volve the ac cu racy in power set ting on the unit and the
swift ac tion of the cutting stroke (9).

Radio fre quen cy pro ce dure should not be em ployed by,
or on any one who wears a pace maker. The in stru ment
should not be used in the pres ence of flam ma ble or ex plo -
sive liq uids or gases. The skin un der treat ment should not 
be pre pared with alcohol.

If proper set tings are not known, the op er a tor should
start with a low power set ting and cau tiously in crease
power un til an ideal cut is ac com plished, with out a tis sue
drag and no spark ing. The finer the elec trode used, the
less would be the lat eral heat spread and thus caus ing least 
dam age to the ad ja cent tis sues. It is rec om mended that a
hands-on in tro duc tory course be taken be fore at tempt ing 
the use of this tech nol ogy (10).

Other ad van tages

Radio fre quen cy sur gery al lows cut ting with out pres sure, 
and, con se quently, there is lit tle tis sue dam age and min i -
mal scar ring (11). The elec trode tip is ster ile, as is all the
tis sue be ing ex posed to it (12). Heal ing is by gran u la tion, 
with a soft and sup ple scar (13). It could be per formed
with ease even in the depth and in dif fi cult ar eas like the
anal ca nal. There is min i mal in ci dence of post op er a tive in -
fec tion, thereby achiev ing faster wound heal ing with neg -
li gi ble use of su tures, etc. (14). 

23

Medicus 2005; 6(1): 21-24



The elec trodes are re us able and may be kept in cold ster il -
iza tion so lu tion when not in use.

To con clude, radio fre quen cy sur gery could cer tainly pro -
ve to be a safe and con ve nient al ter na tive to many of the
con ven tional anorectal sur ger ies as no spe cial op er a tion
thea tre or ar range ments are needed to carry out these pro -
ce dures. The ther apy is cost-ef fec tive and the in stru ment
needs a lit tle main te nance with no recurring expenditure. 
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