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Injecting scolicidal solutions into the hydatid cyst
and packing the operative field with sponges soaked
in scolicidal agents have been used to avoid
dissemination of the parasite during surgery. In
the first part of this invitro study, we tried to
determine the scolicidal property of various agents
in different concentrations and exposure times. In
the second part, we tested whether sponges soaked
in different type and concentrations of scolicidal
agents have any role beyond being a mechanical
barrier. 20% saline, 3% hydrogen peroxide, 1.5%
cetrimide-0.15% chlorhexidine (10% Savlon(R)), 95%
ethyl alcohol, 10% polyvinylpirrolidone-iodine (Be-
tadine(R)) and their further dilutions were used in
this study. Protoscoleces were obtained from the
cyst containing livers of the sheep and viability was
determined with dye-uptake (0.1% Eosin) and flame
cell activity. Savlon(R) was found to be the least
concentration dependent scolicidal agent among
those studied. Scoleces sprayed on sponges soaked
in 20% saline, 95% ethyl alcohol, Betadine(R) and 3%
hydrogen peroxide were killed after 15 minutes. 3%
and 10% saline and normal saline were ineffective.
Sponges work not only as a mechanical barrier but
also as a chemical one if the agent is chosen
correctly. In purely cystic hydatid liver disease, the
risk of dissemination of the cyst contents can be
avoided by injection of a potent scolicidal agent
such as Savlon(R).
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INTRODUCTION

Surgery is the treatment of choice for hydatid
cyst of the liver since the results of medical and
percutaneous treatment are still controversial. In
the surgical management of this disease, neu-
tralization of the parasite, evacuation of the cyst
and the management of the residual cavity are
the principal steps. Prevention of spillage into
the peritoneal cavity and wound edges is very
important. Injecting a scolicidal agent into the
unopened cyst and walling off the operative
field with sponges soaked in a scolicidal agent
are the two most comtnonly employed measures
although the effectiveness of these measures is
not confirmed.

Formalin, hypertonic saline, cetrimide, chlor-
hexidine, hydrogen peroxide and ethyl alcohol
are some of the compounds used as scolicidal.
All are concentration dependent and their
degree of dilution in the cyst contents is quite
unpredictable.

In this invitro study, we tried to find out the
scolicidal effects of various agents in different
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concentrations and exposure times. In the
second part of the study, we tried to check if
scoleces sprayed on sponges soaked in different
type and concentrations of scolicidal agents
could survive after 15 minutes.
The main aim of this study is to determine in

an invitro basis if the practices of injecting
scolicidal agents into the cyst and walling .off
the operative field with packs soaked in scolici-
dal agents are likely to achieve the effect for
which they are performed.

MATERIALS AND METHODS

Protoscoleces of Echinococcus granulosus were
obtained from the cyst containing livers of the
sheep slaughtered at a local slaughterhouse in
Ankara. Protocoleces were removed from the
cysts by aseptic techniques as previously de-
scribed by Smyth [1].
The material was allowed to settle in a sterile

bottle and the supernatant was removed. The
remaining sediment contained thousands of
protoscoleces. The viability of this suspension
was confirmed prior to the experiments. The
viability throughout this study was determined
by flame cell activity and vital staining with
0.1% eosin. Viable scoleces show flame cell
activity and do not take up the dye [2].
The scolicidal agents examined were 10%

polyvinylpirrolidone-iodine (Betadine(R)), 3%
hydrogen peroxide, 95% ethyl alcohol, 1.5%
cetrimide-0.15% chlorhexidine (10% Savlon(R))
and 20% saline, and their further dilutions. The
first concentration was generally the one avail-
able commercially. The second and the third
concentrations were 50% and 10% of the original
solutions diluted with sterile distilled water.
This was simulating the dilution within the cyst
contents.
Two milliliters of each scolicidal solution were

placed in test tubes. A drop of protoscolex rich
sediment was added to each tube and mixed
gently. Following 5 and 10 minutes of exposure,

the upper parts of the solutions were removed
with a pipette avoiding settled protoscoleces.
Then remaining settled protoscoleces were
rinsed three times in phosphate buffered saline
(PBS) and examined microscopically for viability.

In the second part of the experiment, small
(1 x I cm) pieces of sponge were cut and soaked
in 20%, 10% and 3% saline, 3% hydrogen
peroxide, Betadine(R), 95% ethyl alcohol, 10%
Savlon(R) and 0.9% saline as control. A drop of
protoscolex rich sediment was sprayed on each
sponge and after 15 minutes, sponges were put
into different test tubes filled with PBS and
shaken vigorously. After taking the sponges out,
the remaining solutions were slowly centrifu-
gated, the sediments were placed on slides and
examined microscopically for viability.

RESULTS

The results of the first part of this study was
shown in Table I. Betadine(R) was the first
scolicidal solution to be studied. Its undiluted
and 50% diluted forms were both effective in
terms of killing the protoscoleces but when the
concentration was lowered to 10% (1% poly-
vinylpirrolidone-iodine), the protoscoleces were
found to be alive after 5 or 10 minute exposures.

Savlon(R) solution was very effective in all
concentrations up to 1% Savlon(R) and the
morphology of the protoscoleces was distorted
after coming in contact with this substance. A
further dilution of 0.1% Savlon(R) (0.015% cetri-
mide-0.0015% chlorhexidine) was prepared
and this was also scolicidal in 5 and 10 minutes

exposures.
3% hydrogen peroxide was effective in both

undiluted and 50% diluted forms but no
scolicidal property can be shown with 0.3%
hydrogen peroxide even at the 10 minutes

exposure.
95% ethyl alcohol was found to be effective

only in undiluted forms. Further dilutions of
47% and 9.5% ethyl alcohol were all ineffective
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TABLE Scolicidal effects of selected agents in various dilutions and exposure times

Exposure Time 5 Minutes 10 Minutes

Scolicidal Agent Test Viability Test Viability

Betadine(R) E(+) FCA(-) Dead E(+) FCA(-) Dead
50% Betadine(R) E(+) FCA(-) Dead E(+) FCA(-) Dead
10% Betadine(R) E(-) FCA(+) Live E(-) FCA(+) Live
10% Savlon(R) E(+) FCA(-) Dead E(+) FCA(-) Dead
5% Savlon(R) E(+) FCA(-) Dead E(+) FCA(-) Dead
1% Savlon(R) E(+) FCA(-) Dead E(+) FCA(-) Dead
0.1% Savlon(R) E(+) FCA(-) Dead E(+) FCA(-) Dead
3% Hydrogen Peroxide E(+) FCA(-) Dead E(+) FCA(-) Dead
1.5% Hydrogen Peroxide E(+) FCA(-) Dead E(+) FCA(-) Dead
0.3% Hydrogen Peroxide E(-) FCA(+) Live E(-) FCA(+) Live
95% Ethyl Alcohol E(+) FCA(-) Dead E(+) FCA(-) Dead
47.5% Ethyl Alcohol E(-) FCA(+) Live E(-) FCA(+) Live
9.5% Ethyl Alcohol E(-) FCA(+) Live E(-) FCA(+) Live
20% Saline E(+) FCA(-) Dead E(+) FCA(-) Dead
10% Saline E(-) FCA(+) Live E(+) FCA(-) Dead
2% Saline E(-) FCA(+) Live E(-) FCA(+) Live

E: 0.1% Eosin, FCA: Flame cell activity, Betadine(R): 10% Polyvinylpirrolidone-iodine, Savlon(R): 15% cetrimide-1.5% chlorhexidine.

as a scolicidal agent in both 5 or 10 minutes
exposures.
20% saline is a widely used scolicidal agent.

Undiluted form of this substance killed the
protoscoleces in both 5 and 10 minutes of
exposures. 10% saline could not kill the proto-
scoleces in 5 minutes but when we prolong the
exposure time, the protoscoleces were killed at
10 minutes. 2% saline could not show any lethal
effect on the protoscoleces.
The results of the secondpart ofthis study; the

effectiveness of sponges soaked in various
scolicidal agents, are summarized in Table II.
Protoscoleces sprayed on to different sponges
soaked in Betadine(R), 20% saline, 3% hydrogen
peroxide, 95% ethyl alcohol, and 10% Savlon(R)
were inactivated after 15 minutes. But sponges
soaked in 10% saline, 3% saline and 0.9% saline
were not effective and protoscoleces were alive
after 15 minutes exposure.

DISCUSSION

Although surgery is considered the treatment of
choice for hydatid disease of the liver, contro-
versies still exist regarding the preferred opera-

tive technique, management of the residual
cavity and the use of scolicidal agents.

It has been traditional to inject scolicidal
agents into the unopened hydatid cyst because
of the risk of spillage into the peritoneal cavity
leading to recurrent disease. Cyst fluid contains
thousands of protoscoleces and each one has the
potential to grow into a new hydatid cyst.
Among the various scolicidal agents advo-

cated in the past, formalin was the first and most
frequently used agent. Despite its effectiveness,
it is no longer used because of the associated
toxicity [3]. Ethyl alcohol is the scolicidal agent
that is usually preferred for ultrasonic-guided
percutaneous aspiration, injection and reaspira-
tion (PAIR) of hydatid cysts [4,5]. Unfortu-
nately, it can cause caustic damage to the
epithelium of communicating bile ducts leading
to sclerosing cholangitis and it is strongly
concentration dependent [6] (Tab. I). Hydrogen
peroxide has not gained wide acceptance be-
cause of low efficacy and complications [7].
Betadine(R) is a disinfectant that is used as a
scolicidal agent by many surgeons but PVP
(polyvinylpirrolidone) storage disease, renal shut-
down, sterile peritonitis and sclerosing serositis
are the associated complications and its use is
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Scolicidal Agent

TABLE II The viability of scoleces sprayed on scolicidal agent soaked sponges

Scolex Viability After 15 Minute Exposure

Betadine(R) 0.1% Eosin(+), FCA(-) Dead
20% Saline 0.1% Eosin(+), FCA(-) Dead
10% Saline 0.1% Eosin(-), FCA(+) Live
3% Saline 0.1% Eosin(-), FCA(+) Live
3% Hydrogen Peroxide 0.1% Eosin(+), FCA(-) Dead
95% Ethyl Alc)hol 0.1% Eosin(+), FCA(-) Dead
10% Savlon(R) 0.1% Eosin(+), FCA(-) Dead
0.9% Saline(control) 0.1% Eosin(-), FCA(+) Live

E: 0.1% Eosin, FCA: Flame cell activity, Betadine(R): 10% Polyvinylpirrolidone-iodine, Savlon(R): 15% cetrimide-1.5% chlorhexidine.

restricted to preoperative local antisepsis of
intact adult skin [8].

Hypertonic saline and cetrimide have become
the scolicidal agents of choice over the past
years. Although it was demonstrated that 5%
saline has no effect on scoleces, many surgeons
have recommended the use of 3% saline [9,10].
Our results support the findings of Saidi [11] as
no scolicidal effect can be shown with a

concentration of less than 10% saline at 5
minutes. Lowest concentration of saline should
be 20% and it should not be used in patients
who have cysts communicating with biliary tree
because of the danger of causing caustic scleros-
ing cholangitis [6].

Cetrimide is a potent disinfectant and effec-
tive scolicidal agent [12]. Low concentrations of
cetrimide (0.1-0.5%) have been used by many
surgeons [12-14]. We used cetrimide with
chlorhexidine that was also recommended as a

scolicidal agent [15] because this combination is

a widely available disinfectant solution named
as Savl.on(R). The results of this study showed
that Savlon(R) is a very potent scolicidal, agent
even at very low concentrations that makes it the
scolicidal agent of choice in the situations where
it is hard to anticipate the volume of the cyst
and adjust for dilution of the scolicidal agent.
Although cetrimide is effective in very low
concentrations, it is not devoid of complications.
Gilchrist [16] reported three cases of sclerosing
peritonitis after peritoneal washout to prevent
secondary hydatidosis. Metabolic acidosis and

methemoglobinemia were the two other re-

ported complications due to cetrimide installa-
tion into hydatid cysts [17,18]. The effect of
cetrimide on the biliary duct epithelium has not
so far been studied which makes its use

questionable in the cases with cysts commu-

nicating with the bile ducts.
Walling off the surgical field with laparotomy

sponges or packs soaked in scolicidal agents is

an effective and logical means of using scolicidal
agents if the agent is chosen correctly.
Although it is a common practice to inject

scolicidal agents into hydatid cysts, lack of
objective evidence about the efficacy and the

presence of toxicity associated with the scolici-
dal agents have led many surgeons to abandon
this routine step in the operative management of
hydatid cysts [18-20]. Particularly in multi-
vesicular cysts, daughter cysts will not be
influenced as it is impossible to puncture each
of them. However in purely cystic hydatid liver
disease, the risk of dissemination of the cyst
contents can be avoided by injection of a potent
scolicidal agent such as Savlon(R).
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COMMENTARY ON PAPER, "SCOLICIDAL
AGENTS IN HYDATID CYST SURGERY", BY
BESIM et al.

Injecting scolicidal agents into hydatid cysts
prior to their opening, and packing off the
operative field with packs soaked in scolicidal
agents have been standard aspects of the
surgical management of hydatid disease for
many years. However there is little clear
evidence attesting the value of these manoevers
and the paper by Dr Besim and colleagues
provides compelling evidence pointing to the
futility of injecting the commonly used scolicidal
agents into the cysts, with the possible exception
of Savlon. This knowledge coupled with the
accummulated evidence indicating that biliary
stricturing may follow the instillation of scolici-
dal agents into cysts provides compelling
reasons for the practice to be abandoned.
The use of one months pre-operative treat-

ment with albendazole can be recommended
because it results in substantial killing of cyst
contents and leads to relative collapse of the
cysts, which may therefore be opened without
spurting of cyst fluid to contaminate the surgical
field and predispose to recurrent hydatid dis-
ease. There clearly remains a place for the. use of
packs, soaked in an appropriate concentration of
scolicidal agent, for both walling off the opera-
tive field and laying within cyst cavities after
these have been substantially evacuated. The
authors are to be commended for their study.
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