
Introduction

Surgery is considered to be the best therapeutic

treatment for advanced hemorrhoidal disease.

Precisely, hemorrhoidectomy is the best answer to

these types of hemorrhoids. The Milligan-Morgan

（MM）Operation1 is still the most commonly

performed procedure for prolapsing hemorrhoids.

But this conventional hemorrhoidectomy is often

associated with a long and painful postoperative

course2, a prolonged convalescence period and a high

incidence of relapse. The other procedures in

practice are diathermy, laser hemorrhoidectomy and

stapled hemorrhoidopexy.

This study presents a new alternative to the
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surgical procedure by an in-situ radiofrequency

ablation（RA）of the hemorrhoids. In principle, RA

acts by converting radiofrequency waves into heat.

The alternating current passing down from an

uninsulated electrode tip into the surrounding

tissues generates changes in the direction of ions

and creates ionic agitation and frictional heating.

The tissue heating then drives extracellular and

intracellular water out of the tissue, which results in

the final destruction of the tissue as a result of

coagulative necrosis3. This phenomenon is called as

cellular volatilization4.

The aim of this study was to assess postoperative

pain, time to return to work, and early and late

complication rates following traditional MM

procedure and in-situ RA of hemorrhoids.

Patiets and Methods

During a 6-month period from February 2001 to

September 2001, 40 patients with grade three

hemorrhoids were prospectively and randomly

assigned to MM hemorrhoidectomy or RA.

Randomization was done by sealed envelop upon the

patient’s arrival in the operation theatre. The duty

nurse in the operating theatre drew the envelopes.

Patients taking anticoagulants, those previously

operated on or having thrombosed hemorrhoids

were excluded from the study.

All the patients were subjected to detailed clinical

examination including the noting down of history,

local and general examination, per rectal and

anoscopic examination. Four patients（10％）having

colonic symptoms like frequency of stool, passage of

mucus per rectum or abdominal pain were subjected

to sigmoidoscopy to exclude more proximal diseases.

No specific pre-operative preparation was advised,

except keeping the patient on fast from the night

before the procedure. A dose of laxative（two tablets

of senna or bisacodyl）was administered on the night

prior to the procedure. The procedure was approved

by the local ethical committee and was performed

according to the declaration of Helsinki.

All the patients were operated on under either

general anesthesia or caudal block as per the

preference of the anesthetist after evaluation of the

patient. An intravenous dose of 1 gm of Ceftrioxone

Sodium was given just before the commencement of

the procedure.

In the postoperative course, all the patients were

given a standard regimen of 30 ml Lactulose in two

divided doses for 4 weeks. Pain was controlled by

using 50 mg tablets of Diclofenac sodium with an

overall dose of 100 mg on demand, but never more

than three times per day, and a local application of

Lidocain ointment 5％ three times a day. One tablet

of Ornidazole 500 mg two times a day was given as

an antibiotic for ten days. All the data concerning

duration of surgery, postoperative pain, first bowel

movement, hospital stay, discharge, wound healing

time, return to work and complications［both early

and late］were recorded.

Pain was assessed using a visual analogue scale

from 0（no pain at all）to 10（the worst pain the

patient had ever experienced）.

Patients were discharged from the hospital only

after one bowel movement had been achieved.

Outpatient follow up was carried out at 1 week, 2

weeks and 4 weeks after the procedure to assess

the duration of post operative pain, time to return to

work, wound healing time and early complications

like bleeding, urinary retention, seepage and

Fig. 1A Radiofrequency coagula-
tion a ball electrode.

Fig. 2A In-situ radiofrequency abla-
tion of grade III hemorrhoids.
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Table 1　Patient Demographics

MM GroupRA group

1921No. of Patients
37 yrs（8.8）42 yrs（9.2）Mean age（S.D）
58 months（11.4）67 months（12.2）Mean duration 

of disease 
（S.D）

continence disorder. They were subsequently called

after 12 months to note late complications like anal

stenosis, recurrence of hemorrhoids and develop-

ment of external skin tags. An independent observer

carried out the observations, unaware of what kind

of procedure had been performed.

The Radio surgical Unit

We used the patented Ellman Dual Frequency 4

MHz radiofrequency generator from Ellman

International-Hewlett, New York. The unit is

provided with a handle to which different electrodes

could be attached to meet the exact requirements of

the procedure5. The amount of energy to be

delivered can be preset to range between 1 and 100.

A ball electrode of a sufficient length was

extensively used in our procedure.

In-situ RA of hemorrhoids

The procedure was performed with the patient in

the lithotomy position. This position is favored by

most surgeons6. Anal stretching［Lord’s anal

dilatation］was done up to four fingers in each

patient. This resulted in relieving sphincter spasms

and helped in minimizing postoperative pain. It was

observed that after relief of spasms, the piles, which

earlier looked very large and prolapsing, became

reduced in size and less external7.

An anoscope was gently inserted into the anal

canal to visualize the hemorrhoids. Starting at the

base of the pedicle, the whole pile mass was

coagulated by gradually rotating the ball electrode

of the radiofrequency probe over the hemorrhoid.

The power of the radio surgical unit was adjusted so

as to produce shrinkage and a gradual change of

hemorrhoids to a dusky white color（blanching）

indicating a satisfactory coagulation necrosis .

Whenever the presence of associated secondary8

piles was noticed, those too were simultaneously

ablated.

All the hemorrhoids were coagulated at one

sitting with the precaution of leaving normal anal

mucosa in between the treated hemorrhoids. There

was no special preference for the positions of

hemorrhoids to begin with, although we went on

dealing with the largest pile first and so on. Care

was taken to avoid charring of rectal mucosa or

hemorrhoids. This precaution helped in avoiding

undue fibrosis and anal narrowing, a complication

often noticed after such procedures9. At the

conclusion of the procedure, a generous amount of

xylocain ointment was applied over the operated

area. No anal pack was kept, as it is known to

increase the postoperative pain and discomfort10. A

bisacodyl suppository was kept inside . The

suppository helped in initiating early bowel activity.

The anal opening was covered with a sterile pad or

a sanitary napkin to absorb the little ooze that

sometimes occurs postoperatively.

The actual operative procedure was completed in

6～8 minutes. A mean of 74 seconds of radiofrequen-

cy ablation was needed for each hemorrhoid.

MM Hemorrhoidectomy

The procedure was performed in the lithotomy

position in a way similar to the standard technique

described1. A bisacodyl suppository was kept after

the procedure.

Statistical analysis

The data was analyzed using Students’unpaired t

test for independent groups and continuous

variables. A P value of ＜0.05 was considered

statistically significant.

Results

From the 40 patients with symptomatic grade 3

hemorrhoids, 21 were randomized to RA procedure

and 19 were assigned to MM hemorrhoidectomy.

There was no significant difference in the age and

mean duration of disease.［Table 1］.
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Table 2　Perioperative and postoperative findings ［values are mean（SD）］

PRA groupMM group

＜ 0.00017.2（1.4）29.6（5.4）Operative time
＜ 0.0011.4（0.2）2.3（0.6）Time to first defecation in days
＜ 0.0011.5（0.3）2.6（0.6）Hospital stay in days
＜ 0.000117  （2.4）11  （2.3）Anal discharge in days
＜ 0.00017.3（1.1）18.3（4.3）Time to return to work in days
＜ 0.000116.3（2.6）37.5（7.1）Wound healing time in days
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Pre operative and postoperative findings

Duration of procedure［Table 2］ was significan-

tly longer in the MM group［29.6 minute versus 7.2

minutes（p＝＜0.0001）］, and so was the postoperative

hospitalization［2.6 days versus 1.5 days（p＝＜

0.001）］

Patients who had undergone RA of hemorrhoids

could pass motion much earlier as compared to the

patients who underwent MM hemorrhoidectomy.

［1.4 days versus 2.3 days（p＝＜0.001）］

Serous discharge and anal pruritus were present

in both groups, but the duration of discharge was

longer in the RA group.［17 days versus 11 days in

the MM group（p＝＜0.0001）］

The time elapsing before returning to work or full

activity was significantly shorter in the RA group

（median＝7.3 days）when compared with the MM

group（median＝18.3 days）（P＝＜0.0001）.

Wound healing was observed by parting the

buttocks of the patients in the MM group and was

confirmed by inserting a well-lubricated pediatric

anoscope in both the groups. The wound healing

took much less time in the RA group with a median

period of 16.3 days than in its counterpart, where

healing took a median time of 37.5 days to complete.

（P＝＜0.0001）.

The duration and intensity of pain after defecation

and at rest were significantly greater in the MM

group in comparison to the RA group．［Fig. 1―2］

Local changes observed after RA of the pile mass

During anoscopic examination at 4 weeks follow

up, the hemorrhoidal mass looked shrunken and

segmented. At 12 months follow up the pile mass

was replaced by fibrous bands.

Complications

Acute urinary retention developed in four

patients,［Table 3］, three from the MM group and

one from the RA group（p＝＜0.001）. All of them

required catheterization once. None of them had this

complaint again.

Two patients from the MM group and one from

the RA group needed readmission to the hospital

due to secondary bleeding in the 2nd week of the

procedure. One from each group responded to

conservative treatment in the form of local

compression and haemostatic . However , the

remaining one from the MM group needed

Fig. 1 Post defecation pain on visual analogue scale.

Fig. 2 Pain at rest in number of patients.
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Table 3　Early and late complications［by the number of patients］

PRA group
（n＝20）

 MM group
（n＝20）Complications

＜ 0.00113Urinary retention
＜ 0.00112Bleeding
＜ 0.00124Incontinence to flatus
＜ 0.00142External tags
＜ 0.00110Recurrence
＜ 0.00101Anal stenosis

resuturing under anesthesia to control the bleeding.

While none of the patients in either group

complained of any incontinence of feces, 4 patients

from the MM group and 2 patients from the RA

group had incontinence for flatus for about 3 weeks

after the procedure［p＝＜0.001］.

At a follow up after 12 months, 4 patients from

the RA group had developed external skin tags.

Similar tags were seen in 2 patients from the MM

group.

One patient from the RA group was found to have

hemorrhoids during anoscopic examination .

However, he did not had any complaints. He was

prescribed laxatives and was instructed not to strain

at stool. No such recurrence was found in the MM

group.

One patient from the MM group developed

narrowing of the anal canal. The digital anal

examination was painful. He was subjected to

regular anal dilatation and bulk forming laxative,

Isapgulla, 2 teaspoons at bedtime.

Discussion

Radio surgery, unlike electro surgery, diathermy,

spark-gap circuitry, or electrocautery, uses a very

high frequency radio wave of 4 MHz11.

As compared to electrocautery or diathermy, the

radiofrequency electrode remains cold during

application. This is possible because of the use of

very high frequency current of 4 MHz, as compared

to 0.5 to 1.5 MHz used in the electrocautery12. As

contrast to true cautery, which causes damage

similar to 3rd degree burns, the tissue damage that

does occur in the RF technique is very superficial

and comparable to that which occurs with Lasers13.

Histologically, it has been shown that tissue damage

with radio surgery is actually less when compared

with the conventional scalpel and is equal to the cold

scalpel14. Co2 and Nd: YAG lasers are already in use

as scalpel and coagulator for laser hemorrhoi-

dectomy15. However, in-situ RA of hemorrhoids is a

new approach to the treatment of hemorrhoids.

Hippocrates suggested the burning of

hemorrhoids as a mode of treatment16. Infra red heat

coagulation17, bipolar diathermy destruction18［Bicap］,

CO2 or Nd: YAG laser coagulation19, direct current

probe20［Ultroid］of hemorrhoids, coagulation by

heater probe21 are the commonly employed forms

of heat destruction of hemorrhoids22. A‘suture-less’

hemorrhoidectomy using an electrosurgical method

has been successfully used. A tissue welding has

Fig. 1B Anoscopy picture after
4 weeks.

Fig. 2B Anoscopy picture after
12 months.
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been done and results comparable to conventional

hemorrhoidectomy have been obtained23. Radio

surgical hemorrhoidectomy by bistury has been

used with good success24.

Time taken for the procedure

RA can be performed in almost one fourth of the

time taken in the conventional procedure.

Postoperative pain

Radiofrequency has been found to successfully

seal the sensory nerve endings and the leaking

lymphatic25. Because of the low level of tissue

destruction and controlled direction of the radio

wave current, there is an appreciable fall in the

amount of postoperative pain26.

Hospital stay

Most of the patients operated on with RA were

discharged within 30 hrs of the procedure. This was

possible due to less postoperative pain, early bowel

evacuation and minimal discomfort in the bodily

movements.

Period off work

The patients operated on by the RA technique

were able to join their duties earlier than the

patients operated on by the conventional method.

Functional Impairment

None of the patients in either of the studies had

any fecal incontinence. 20％ of the patients did

complain of inadequate control to hold flatus in the

conventional procedure group, while only 10％

patients operated on by RA had such complaints.

Time taken for complete healing of the wound

The precise functioning of the radiofrequency

equipment is that a very little normal tissue is

damaged while ablating the offending tissues27. It

could possibly be termed as a minimally invasive

procedure compared to the conventional procedure

in the process of removing the affected tissues28.

Anal discharge

The longer duration of discharge per anus in the

RA group was probably due to the sloughing of the

hemorrhoidal mass after coagulation.

Postoperative anal stenosis

The commonest reason for narrowing of the anal

canal is excessive removal of the anoderm, which

gives rise to fibrosis and cicatrisation of the anal

canal.

As RA does not cause any injury to the anoderm,

there was no incidence of anal stenosis as against

one noticed in the MM group.

Postoperative bleeding

There was no significant difference between the

two groups in terms of postoperative bleeding.

Development of external skin tags

The development of external skin tags after RA of

hemorrhoids was probably due to development of

perianal thrombosis due to the obstruction to venous

return from the external hemorrhoidal plexus

caused by the coagulation of the hemorrhoids, which

leads to elongation of the skin.

Asymptomatic recurrence

The RA of the hemorrhoidal mass helps in

tethering the mucosa to the underlying ano rectal

wall. This prevents the possibility of recurrence.

However, one of the patients in this study developed

this complication.

The in-situ destruction of the hemorrhoid mass

with radiofrequency has the following advantages-

（a）precise destruction of the hemorrhoid area of

the rectum, sealing of nerve endings and lymphatic

resulting in diminished pain and anal discharge;（b）

healing through fibrosis by fixing the mucosa to the

wall the of the rectum, and thereby preventing

recurrence; （c）ease of application of RF as a day

care procedure with minimal requirement of after

care, resulting in saving on the treatment costs;（d）

the RF coagulated area is aseptic and exiguous

bacteria are unable to penetrate the necrotic zone

formed by heat coagulation of hemorrhoids, which

acts as its own dressing29.

In none of the patients in our study of in-situ

radiofrequency coagulation of hemorrhoids or in the
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study of Wang et al29 was there any significant

morbidity. Similarly, for associated secondary

hemorrhoids, radiofrequency coagulation was found

to be an ideal tool. Procedures like diathermy and

stapled hemorrhoidectomy are associated with a late

complication of rectal stricture in almost 4 to 5％ of

the patients. But none of the patient under our

study had this complaint30. Four of the patients in

our study had skin tag formation. This complication

is also seen after diathermy and stapled

hemorrhoidectomy31.

If compared to electrocautery or lasers, there is

minimal or no heat generated at the surgical site

after RA. This allows the surgeon to work in direct

proximity of the functional tissues that need to be

preserved like the intervening normal rectal mucosa

in the case of hemorrhoids32.

Except for the radiofrequency unit, our procedure

needs no specialized instrument. The equipment is

cost effective, as no disposables are needed, as is the

case with stapled hemorrhoidectomy. The procedure

could be conveniently performed in any routine

surgical set up33.

Conclusion

The study shows that in-situ RA of hemorrhoids

offers several advantages over MM hemorrhoidec-

tomy, as the procedure is quick to perform, easy to

learn and bloodless in nature. It is appreciably less

painful in the postoperative course.

The wound healing is faster and return to work is

much sooner. Similarly, the duration of hospitali-

zation and loss of working days are appreciably less.

A long-term follow up, no doubt, is needed to

assess the duration of relief and development of

some unforeseen side effects. Continued work in this

area should provide promising new dimensions in

the management of advanced stages of hemorrhoids.
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