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HARMONIC SCALPEL® HEMOROIDEKTOMIJA - BEZBOLNA PROCEDURA?
HARMONIC SCALPEL® HEMORRHOIDECTOMY: A PAINLESS PROCEDURE?
Dejan IVANOV', Sinisa BABOVIC?, Dora SELESP, Mirjana IVANOV* i Radovan CVIJANOVIC!

SazZetak - Lecenje hemoroida praceno je izraZzenim bolom, zbog Cega se novijim istraZivanjima trazila modifikacija standardne
Milligan-Morganove metode leCenja. U novijoj literaturi, po iskustvima autora, nova metoda Harmonic Scalpel/® hemoroidektomija
daje manji postoperativni bol. Cilj ovog rada bio je da se statisti¢ki proceni, na osnovu nasih iskustava. uspe$nost postoperativnog
toka pri leCenju hemoroida a u pogledu smanjenja bola i sigurnije hemostaze. Na Klinici je operisano, u poslednjih pet godina, 77
pacijenata sa III i IV stadijumom hemoroidalne bolesti. Postoperativni bol je ispitivan na osnovu vizuelne analogne skale bola,
tokom prvog, drugog i sedmog postoperativnog dana u dve grupe bolesnika, odredivane u odnosu na metod operacije. Statistitka
obrada podataka izvr8ena je pomo¢u programskog softvera Statistica 7.0. Zaklju€eno je da je Harmonic Scalpel® hemoroidektomija,
zbog smanjenog termickog o3tecenja, dala statisticki dokazano smanjenu bolnost, obezbedila bolju hemostazu. uz manji broj uri-
narnih komplikacija, u odnosu na Milligan-Morganov metod le¢enja ove bolesti.

Kljuéne redi: Hemoroidi + hirurgija; Postoperativni bol; Hirur$ke tehnike digestivnog trakta + metode

Summary - Since the surgical treatment of hemorrhoidal disease has been characterized by intense postoperative pain, recent stud-
ies have tried to modify the standard Milligan-Morgans technique. The up-to-date literature, in the experience of authors, has con-
firmed that the new method of Harmonic Scalpel® hemorrhoidectomy reduces postoperative pain. The aim of our study was to
statistically evaluate, based on our experience, the efficacy of this surgical approach in terms of reducing postoperative pain and
establishing a stable hemostasis. Seventy-seven (77) patients suffering from hemorrhoidal disease, stage 11 and [V, underwent sur-
gery in our clinic during the last five years. The postoperative pain was determined using the visual analog scale on the Ist, 2nd
and 7th postoperative days. Patients were divided into two groups in regard to the surgical procedure applied. The data were statis-
tically processed using the Statistica 7.0 software. We concluded that Harmonic Scalpel® hemorrhoidectomy, due to less thermal
damage, statistically significantly reduced postoperative pain with better hemostasis, compared with Milligan-Morgan's method of
treating hemorrhoidal disease.

Key words: Hemorrhoids + surgery, Pain, Postoperative; Digestive System Surgical Procedures + methods

Uvod Introduction

Hemoroidektomija je izuzetno bolna procedura. Hemorrhoidectomy is an extremely painful pro-
Bol nakon hemoroidektomije uzrokovan je oSte¢e-  cedure. Pain that occurs after hemorrhoidectomy is
njem tkiva analne regije, bogate nervnim zavrSeci-  caused by the damage done to the tissues in the anal

ma, tokom hirur§kog zahvata. Smanjenje postopera-  region, rich in nerve endings, during the surgical
tivnog bola pokusano je perioperativnom upotrebom  procedure. There have been various approaches to
razliCitih analgetika, modifikacijama hirurske te-  the reduction of pain after hemorrhoidectomy: use
hnike hemoroidektomije i koriS¢enjem novih hi-  of a variety of painkillers during and after the sur-
rurskih instrumenata i aparata [1-4]. gery, modifications of the hemorrhoidectomy tech-
Nedavnim studijama dokazano je da ultrazvuéne  nique or use of the latest surgical instruments and
makaze Harmonic Scalpel® aparata (Ethicon Endo-  appliances [1-4]. )
Surgery, Cincinnati, OH, USA) tokom disekcije Recent studies have showrn that ultrasound scis-
tkiva stvaraju relativno nisku temperaturu [5,6]. Ni-  sors, Harmonic Scalpel® (Ethicon EndoSurgery,
7a temperatura pri kojoj se obavlja disekcija, sma-  Cincinnati, OH, USA) generates a relatively low
njuje i termicko ostecenje okolnih struktura. Zbog  temperature during tissue dissection [5,6]. Lower
manje destrukcije tkiva osetljive analne regije, he-  temparature during dissection reduces the damage
moroidektomija ultrazvunim makazama Harmonic  to the surrounding tissues caused by heat. Reduced
Scalpel® aparata mogla bi da smanji postoperativni  destruction of tissues in the sensitive anal region, as
bol. a result of hemorrhoidectomy performed by Har-
Cilj nam je da dokaZemo uspe$nost Harmonic — monic Scalpe/®, may reduce the postoperative pain.
Scalpel® (HS) hemoroidektomije u smanjenju post- Our aim is to prove the superiority of hemorrhoi-
operativnog bola a u odnosu na klasi¢nu Mi- lligan-  dectomy performed by Harmonic Scalpel® (HS) in
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Morganovu hemoroidektomiju (MM). Pro- spek-
tivna klini¢ka studija trebalo bi da ukaze na sman-
jenje bola nakon HS hemoroidektomije, i da na taj
nadin olak3a i pacijentima i hirurzima donoSenje od-
luke o definitivnom leCenju uznapredovalih stadi-
juma hemoroidalna bolest.

Materijal i metode

U Klinici za abdominalnu i endokrinu hirurgiju
Instituta za hirurgiju Klini¢kog centra u Novom Sa-
du, od decembra 2001. do novembra 2005. godine,
zbog hemoroida operisano je 77 pacijenata. U istra-
zivanje su ukljuceni pacijenti sa oboljenjem hemo-
roida tre¢eg (hemoroidi koji prolabiraju pri defeka-
ciji ili napinjanju i zahtevaju manuelnu repoziciju)
ili &etvrtog stepena (hemoroidi su stalno van anal-
nog kanala i njihova repozicija nije moguéa). Paci-
jenti su operisani u elektivnom operativnom pro-
gramu u 29 slu¢aja odnosno 37,7%. Zbog kompli-
kacija bolesti (izrazenog krvarenja, tromboze hemo-
roida), 48 pacijenata (62,3%) operisano je tokom
dezurstava. U studiju nisu ukljugeni pacijenti mladi
od 18 godina kao i pacijenti koji su pored oboljenja
hemoroida imali i neko drugo oboljenje anaine
regije (fisuru, fistulu, perianalni apsces).

Pacijenti operisani u elektivnom operativnom
programu hospitalizovani su dan pre operacije, dok
su pacijenti u urgentnom programu operisani nakon
kratke ‘preoperativne pripreme, tokom istog dana.
Hemoroidektomija je izvodena u spinalnoj aneste-
ziji.

Pacijenti su bili informisani o operaciji i njenim
komplikacijama i dali su pismeni pristanak za njeno
izvodenje i ispitivanje. Randomizacija pacijenata je
izvedena na osnovu kompjuterskog programa a
neposredno pre odlaska u operacionu salu.

Prvu grupu pacijenata ¢&inili su bolesnici sa
Lole$éu hemoroida kod kojih je izvedena Harmonic
Scalpel® hemoroidektomija koja predstavlja modi-
fikaciju Milligan-Morganove hemoroidektomije
(odstranjenje tri nodusa na tipi¢nim mestima - na 3,
7 i 11 sati). Modifikacija se odnosi na upotrebu ul-
trazvuénih makaza - Coagulating Shears® modela
za otvorenu hirurgiju, 14 cm/5 mm (Ethicon Endo-
Surgery, Cincinnati, OH, USA). U drugoj grupi su
bili pacijenti kod kojih je izvedena Milligan-
Morganova hemoroidektomija, na nadin opisan u
originalnom radu ovih autora [7]. .

Ispitivan je postoperativni bol na osnovu vizu-
elne analogne skale bola, a naCin njene primene je
objasnjen pacijentima preoperativno. Stepen bola je
-angiran od 0 (nema bola) do 10 (veoma jak bol).
Postoperativni bol kod pacijenata je belezen prvog,
drugog i sedmog postoperativnog dana. Pacijenti su
tokom prva dva postoperativna dana primali ampule
diklofenaka na svaka &etiri sata, a po otpustu iz

Abbreviations
HS - Harmonic Scalpel®
MM - Milligan-Morgan

reducing postoperative pain compared to the classi-
cal Milligan-Morgan's (MM) technique. The pur-
pose of this prospective clinical study was to
examine postoperative pain in HS hemorrhoidec-
tomy and thus make it easier for both patients and
surgeons to decide on the way of treatment for ad-
vanced cases of hemorrhoidal disease.

Material and Methods

In the period from December 2001 to November
2005, seventy-seven patients were operated on for
hemorrhoid problems at the Clinic of Abdominal
and Endocrine Surgery, Institute of Surgery, Clini-
cal Center in Novi Sad. Our research included pa-
tients with hemorrhoidal disease with stage III
hemorrhoids (hemorrhoids protrude with stool and
must be manually reduced) and stage IV (hemor-
rhoids chronically prolapse and cannot be reduced).
Twenty-nine patients (37.7%) had elective surgery.
Forty-eight patients (62.3%) had emergency sur-
gerl}ll, due to certain complications such as bleeding
or hemorrhoidal thrombosis. This study did not in-
clude patients under 18 years of age or patients with
anal diseases other than hemorrhoidal disease, such
as fissures, fistulas or perianal abscess.

Patients having elective surgery were admitted
the day before surgery, while patients having emer-
gency surgery underwent surgery following a short
preoperative waiting time on the day of admittance.
Hemorrhoidectomy was carried out under spinal
anesthesia.

All patients were fully informed about the proce-
dure and possible complications and they gave a
written consent. Patients were randomized by a
computer-%enerated schedule immediately before
surgery. The first group consisted of patients under-
going  Harmonic_ Scalpel® hemorrhoidectomy,
which is a modification of the Milligan-Morgan
hemorrhoidectomy (three nodes removed, typically
at three, seven and eleven o'clock). Modification
consisted of the use of ultrasound scissors, Coagu-
lating Shears®, designed for open surgery, 14 cm/5
mm (Ethicon EndoSurgery, Cincinnati, OH, USA).
The second group included patients undergoing
Milligan-Morgan hemorrhoidectomy, the way two
authors originally described it in their paper [7].

The study investigated postoperative pain based
on a visual analog scale. The way it was to be ap-

lied was explained to patients before surgery. Tl?e
avel of pain ranged from 0 (no pain) to 10 (very
strong pain), and it was measured on the first, sec-
ond and seventh days after surgery. Patients re-
ceived vials of diclophenac at four hour intervals
during the first two days after surgery. It was recom-
mended to them to continue with therapy after leav-
ing the hospital but in the form of dragees.

The study also examined postoperative compli-
cations following both types OF procedures.
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bolnice preporugena im je primena diklofenaka u
obliku drazeja.

Posmatrane su i postoperativne komplikacije
nakon obe metode hemoroidektomije.

Statisti¢ka obrada podataka izvrSena je pomocu
programskog softvera Statistica 7.0. Za odredivanje
statisticki signifikantne razlike je u svim testovima
uzet nivo poverenja o. = 0,05.

Rezultati

Testirana je homogenost grupe pacijenata kod
kojih je izvedena Harmonic Scalpel® hemoroidek-
tomija, i grupe pacijenata kod kojih je izvedena
Milligan-Morganova hemoroidektomija, a u odnosu
na broj godina pacijenata. Mann-Whitneyev U-test
je dao p-vrednost jednaku sa 0,460470, Sto ukazuje
na &injenicu da su grupe bile homogene po godi-
nama. Srednja vrednost godina pacijenata u HS
grupi je iznosila 46,2 godine, a u MM grupi 44,98
godina. Takode je testirana i homogenost ove dve
grupe u odnosu na pol pacijenata, )’ -testom ut-
vrdena je p-vrednost jednaka sa 0,8634, §to poka-
zuje da su grupe bile ravnomerne i po ovom
kriterijumu. HS metodom je izvrSena hemoroidek-
tomija kod 26 pacijenata muskog pola i 9 pacijenata
zenskog pola, dok je MM metodom izvrSena hemo-
roidektomija kod 33 pacijenta muskog pola i 9 paci-
jenata Zenskog pola.

Podaci o stepenu bola u prvom, drugom i se-
dmom danu nakon operacije pokazali su da je ste-
pen bola u obe grupe tokom vremena opadao
(grafikoni 1 i 2). U grupi HS pacijenata u prvom
danu stepen bola se kretao u granicama od 3 do 8 sa
srednjom vredno$c¢u 5,11, u drugom danu od 2 do 5
sa srednjom vredno$c¢u 3,03, a u sedmom danu od 0
do 3 sa srednjom vrednos¢u 1,03. U grupi MM paci-
jenata u prvom danu stepen bola se kretao u grani-
cama od 5 do 9 sa srednjom vredno$¢u 7,12, u
drugom danu od 3 do 7 sa srednjom vrednoséu 4,52,
a u sedmom danu od 2 do 4 sa srednjom vrednoscu
2,88 (grafikoni 3, 4, 5).

U svakom od navedena tri dana, srednja vrednost
stepena bola pacijenata bila je statisticki znaCajno
veca u grupi pacyenata kod kojih je hemoroidek-
tomija vrSena MM metodom, u odnosu na grupu
pacijenata kod kojih je hemoroidektomija vrSena
HS metodom. Statisticki signifikantna razlika ut-
vrdena je Kruskal-Wallisovom neparametarskom
analizom varijanse (ANOVA), a p-vrednost je za
sva tri dana bila jednaka nuli.

Analizirane su i postoperativne komplikacije
(urinarna retencija i krvarenje) nakon obe metode
hemoroidektomije. Urinarna retencija se javila kod
tri pacijenta nakon HS, a kod devet pacijenata
nakon MM hemoroidektomije. Urinarna retencija je
reSavana plasiranjem urinarnog katetara na 24 sata.
Postoperativno krvarenje se javilo samo u jednom
sluaju nakon HS hemoroidektomije i zbrinuto je
konzervativnim leCenjem. Kod MM metode hemo-
roidektomije krvarenje se javilo u sedam slucajeva,
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Statistica 7.0 software was used to compile the
statistics. Level of trust was takg:n to determine sta-
tistically significant differences in all the tests.

Results

The two groups of patients, the one undergoing
Harmonic Scalpel® hemorrhoidectomy and the one
undergoing Milligan-Morgan hemorrhoidectomy,
were homogeneous with respect to age. Mann-
Whitney U-test gave a p value of 0.460470, which
points to the fact that the two groups were homoge-
neous with respect to age. The average age of pa-
tients in the HS group was 46.2 years, while in the
MM group it was 44.98. The two groups were also
homogenous with respect to sex (p = 0.8634). HS
procedure was used in 26 male and 9 female pa-
tients, while MM procedure was used in 33 male
and 9 female patients.

The level of pain on the first, second and seventh
days after operation showed decrease in pain over
time in both groups (figures 1 and 2). In the HS
group, the level of pain on the first day was between
3 and 8, average value 5.11, on the second day be-
tween 2 and 5, average value 3.03, and on the sev-
enth day between 0 and 3; average value 1.03. In the
MM group of patients the level of pain on the first
day was between 5 and 9, average value 7.12; on the
second day between 3 and 7, average value 4.52,
and on the seventh day between 2 and 4, average
value 2.88 (pain level distribution for HS/MM pro-
cedures is presented in figures 3, 4 and 5).

On eaclg of the three days the average pain score
was statistically significantly higher in the group of
patients who underwent MM hemorrhoidectomy
than in the group of patients who underwent HS
hemorrhoidectomy. A statistically significant differ-
ence was determined by Kruskal-Wallis nonpara-
metric analysis (ANOVA) with p = 0 on all three
days.
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Grafikon 1. Stepen bola pacijenata (vizuelna analogna skala
bola) posle Harmonic Scalpe/® hemoroidektomije po danima
Graph 1. Pain scores (visual analog scores) after Harmonic
Scalpel® hemorrhoidectomy by days
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Grafikon 2. Stepen bola pacijenata (vizuelna analogna skala
bola) posle Milligan-Morganove hemoroidektomije po danima
Graph 2. Pain scores (visual analog scores) after Milligan-
Morgan's hemorrhoidectomy by days

pri Cemu se kod dva pacijenta moralo pristupiti ope-
rativnom zbrinjavanju krvarenja. FiSerovim egza-
ktnim testom (Fisher's exact test) izratunata je p-
vrednost jednaka sa 00,6186, Sto pokazuje da na os-
novu analiziranog uzorka nema statisticki znacajne
zavisnosti izmedu vrste komplikacije i metode
hemoroidektomije.

Diskusija

Kod bolesti hemoroida, tre¢eg stadijuma, sa izra-
zenim spoljnim hemoroidnim nodusima i Cetvrtog
stadijuma, indikovano je operativno leCenje. Milli-
gan-Morganov koncept hemoroidektomije jos uvek
predstavlja "zlatni standard” u hirurS8kom lecenju
hemoroida [7]. S obzirom na to da MM hemoroi-
dektomija dovodi do izraZzenog postoperativnog

Categorized Histogram
Variable: 7. dan

metoda eperacije: HS 1. dan = 35" 1*normal(x, 1,0286, 0.7854)
metoda operacije: MM 1. dan = 42*1*normal(x, 2.881, 0.67)
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Grafikon 5. Raspodela stepena bola pacijenata u sedmom post-
operativnom danu posle HS/MM hemoroidektomije

Graph 5. Pain score distribution among patients on 7th post-
operative day after HS/MM hemorrhoidectomy

HS - Harmonic Scalpel® , MM - Milligan-Morgan
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Categorized Histogram
Variable: 1. dan
metoda operacije: HS 1. dan = 35*1*normal(x, 5.1143, 1.2071)
metoda operaciie: MM 1. dan = 42*1*nommal(x, 7.1667, 1.1459}
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Grafikon 3. Raspodela stepeha’a‘bola pacijenata u prvom post-
operativnom danu posle HS/MM hemoroidektomije

Graph 3. The postoperative pain score distribution among pa-
tients on the Ist day after HS/MM hemorrhoidectomy

Categorized Histogram
Variable: 2. dan
metoda operacije: HS 1. dan = 35*1*normal(x, 3.0286, 0.857)
metoda operaciie: MM 1. dan = 42* 1*normmal(x, 4.5238, 1.1313)
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Grafikon 4. Raspodela stepenyadlz;rola pacijenata u drugom post-
operativnom danu posle HS/MM hemoroidektomije

Graph 4. The postoperative pain score distribution among pa-
tients on the 2nd day after HS/MM hemorrhoidectomy

We have also analyzed postoperative complica-
tions (urinary retention and hemorrhaging) after
each method of hemorrhoidectomy. Urinary reten-
tion occurred in three patients after HS procedure
and in nine patients after MM procedure. Urinary re-
tention was managed by placing an urinary catheter
for 24 hours. Postoperative hemorrhaging occurred
in one patient after the HS procedure and was dealt
with using conservative treatment. Post-operative
hemorrhaging occurred in seven cases after MM
procedure, two of which were managed surgically.
Fisher's exact test gave a p value of 0.6186. The re-
sult tells us that there is no statistically significant
link between the complication and the type of
hemorrhoidectomy.

Discussion

Surgical treatment is indicated for hemorrhoids
stage HI (with prominent outer hemorrhoidal nodes),
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bola, pokusane su razne modifikacije ove metode.
Krenulo se sa tehni¢kim modifikacijama kao §to su
delimi¢no ili potpuno zatvaranje sluznice nakon ek-
scizije hemoroidalnih nodusa, ili dodavanjem unu-
traSnje lateralne sfinkterotomije. Napretkom tehnike
i tehnologije upotrebljavani su razliCiti aparati -
elektrokauter, dopler-aparat, stapler i laser [4,8,9].

Poslednjih godina u literaturi su se pojavili ra-
dovi nekoliko autora [10,11], koji opisuju smanjenu
bolnost nakon HS hemoroidektomije. Imajuéi u vidu
iskustva pomenutih autora, primenili smo ovy me-
todu i na naSoj klinici. Petogodis$njim iskustvom
lecenja hemoroida ovom metodom, potvrdili smo
smanjeni postoperativni bol nakon HS hemoroide-
ktomije a u odnosu na MM metodu. Smanjenje bola
je bilo statisti¢ki znacajno prve nedelje nakon ope-
racije. Na smanjen osecaj bola nakon HS hemoroi-
dektomije ukazuje i manji broj urinarnih retencija,
iako statisticki nesignifikantan.

Ako se bolnost nakon MM hemoroidektomije
mogla objasniti postavljanjem ligature na vasku-
larnu peteljku hemoroida, onda je znadajno termi-
Cko ostecenje osetljive perihemoroidne regije sva-
kako uzrok kod hemoroidektomije elektrokauterom
i1 laserom. Smanjenje ovog termiCkog oSteéenja
smatra se osnovnim uzrokom smanjenja bola nakon
HS hemoroidektomije.

Harmonic Scalpel® pretvara elektri¢nu energiju
u ultrazvu¢ne mehanicke vibracije visoke frekven-
cije (55 000 Hz) i na taj nacin vr$i koagulaciju i pre-
secanje tkiva. Aktivna oStrica makaza ovog aparata
vibrira sa ekskurzijama od 50 do 100 mikrona u od-
nosu na pasivnu ostricu. Ostrijom ivicom makaza
vrsi se secenje, a drugom, tupom, koagulacija tkiva.
Ultrazvucna energija visoke frekvencije dovodi do
cepanja vodonikovih veza u proteinima i na taj
nacin do njihove denaturacije. Temperature koje se
tom prilikom stvaraju su nize (oko 80°C), a samim
tim 1 termic¢ko ostecenje okolnog tkiva je minimalno
[5]. Dubina o$te¢enja okolnog tkiva iznosi manje od
1,5 mm. Poredenja radi, dubina termi¢kog o$tecenja
kod upotrebe lasera iznosi oko 4 mm. Smatra se da
je minimalno o$teCenje okolnog tkiva, osnovni
uzrok smanjenja postoperativnog bola kod paci-
jenata nakon HS hemoroidektomije.

Druga dobra odlika HS hemoroidektomije jeste
dobra hemostaza. HS je pokazao moguénost zbri-
njavanja i ve¢ih krvnih sudova kao §to je to slu¢aj u
kolorektalnoj hirurgiji [12]. I u nasem radu HS je
pokazao dobre rezultate. Kod pacijenata kod kojih
Je uradena HS hemoroidektomija javilo se samo
Jedno postoperativno krvarenje, i ono je zbrinuto
kratkotrajnom tamponadom. Tokom rada sa HS
uoCili smo da je za presecanje tkiva i dobru hemo-
stazu potrebno strpljenje, jer ultrazvuéne makaze
HS aparata imaju sporiji rezim rada. Smatramo da je
potrebno izbegavati povlagenja tkiva prilikom pre-
secanja. Ono dovodi do odsecanja tkiva a da pri
tome hemostaza nije adekvatno napravljena.
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and stage IV. Milligan-Morgan's concept of hemor-
rhoidectomy still represents the "golden standard" in
the surgical treatment of hemorrhoidal disease [7].
Realizing that MM hemorrhoidectomy causes a sig-
nificant %evel of postoperative pain, there have been
numerous modifications of this procedure. Some in-
cluded technical modifications, such as partial or to-
tal closure of the mucous membrane following
excision of hemorrhoidal nodes, or internal lateral
sphincterotomy. Advances in technology have led to
the use of such devices as electrocauteries, dopplers,
staplers and lasers [4,8,9].

Over the past few years we have witnessed pub-
lishing of several papers by various authors [10,11],
which describe lower pain levels following HS hem-
orrhoidectomy. Learning from the experiences of
those authors we have applied the same method at
our clinic. Our five-year experience in treating hem-
orrhoidal disease using this method has confirmed
lower levels of postoperative pain in relation to the
MM tgrocedure. Lower level of pain was statistically
significant in the first week after surgery. A reduced
incidence of urinary retention following HS proce-
dure, although statistically not significant, also
points to decreased pain intensity.

Pain following MM procedure can be explained
by positioning the ligature onto the vascular root of
the hemorrhoid, while electrocautery and laser pro-
cedures cause significant heat damage to the sensi-
tive perihemorrhoid area. Reduction of this heat is
considered to be the main reason for decreasing the
level of pain after HS hemorrhoidectomy.

Harmonic Scalpel® transforms electricity into
high frequency ultrasound mechanical vibrations
(55000Hz), thus coagulating and cutting tissues. The
active blade of scissors vibrates at 50 to 100 microns
in relation to the passive blade. The sharper blade
cuts tissues, while the other one, more blunt, does
the coagulation. High frequency ultrasound energy
causes destruction of hydrogen bonds within t%e

roteins and also their denaturation. Temperature re-
eased during the procedure is lower (80 degrees C)
and the heat damage of the surrounding tissues is
minimal [5]. The extent of the surrounding tissue
damage is less than 1.5 mm compared to 4 mm da-
mage caused by the laser procedure. This reduction
of gamage in the surrounding tissues is considered to
be the main cause of lower postoperative pain in HS
hemorrhoidectomy.

Another positive aspect of HS hemorrhoidectomy
is good hemostasis. HS has proved to be effective
with larger blood vessels as exemplified by colorec-
tal surgery [12]. HS has shown good results in our
practice. Only one patient who underwent HS hem-
orrhoidectomy ha ostoperative hemorrhaging,
which was treated witl})x short term tamponade. The
HS procedure requires patience for cutting tissues
and for a good hemostasis, since the ultrasound HS
scissors have a slower pace. We believe that it is im-
portant to avoid pulling the tissue during cutting.
Pulling leads to cutting tissues without adequate
hemostasis.
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Zakljudak

Harmonic Scalpel® hemoroidektomija nije
bezbolna procedura, ali je stepen postoperativnog
bola znatno manji od stepena bola nakon Milligan-
Morganove hemoroidektomije. Broj komplikacija
nakon Harmonic Scalpel® hemoroidektomija je
manji iako statisticki nesignifikantno.

Conclusion

Harmonic Scalpel® hemorrhoidectomy is not a
painless procedure, but the level of postoperative
pain is significantly lower after this procedure than
after MM hemorrhoidectomy. The number of com-
plications after Harmonic Scalpel® hemorrhoidec-
tomy is lower, although statistically not significant.
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