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General part
Importance of the theme
Hydatidosis is a zoonosis whose main cause is Taenia echinococcus, especially granulosus
and multilocularis forms. This disease is still very widespread, the larval stage causing disease
in humans, sheep, goat, horse, buffalo and camel.

Worldwide disease spread, but mainly in endemic areas (Mediterranean basin, New
Zealand, Australia, North Africa, Eastern Europe, Northern Mediterranean, South America)
(27), justifies the approach of the theme in terms of radical visa treatment (surgery) with
minimal negative impact on the patient's body.

Globalization, including recent years’ migration and tourism, made the problem to be
approached by the countries that typically had a low incidence of the disease or was
considered eradicated or (Western Europe, United States of America), or by moving trained
surgeons outside the areas with hydatid pathology in endemic areas (25, 120).

In Romania, the incidence was of 5.6 per 100,000 inhabitants / year (Gh. Lupascu
1953-1963, 10 times quoted) and between 1991-1995, 1000 new cases per year, (I. Gherman
10 times quoted) with top points in areas where intensive shepherding was practiced (Sibiu,
Dobrogea).

Disease behaviour, with slow but steady growth, with the possibility of metastasis at
the level of the main focus almost in every organ, the large frequency of the hepatic
localizations, the possibility of extremely powerful complications, the impossibility of
treating this affection through conservative or semi-conservative methods, represent the
motivation for choosing this study topic.

The need for studying this topic also consists of the following requirements of the
hydatid cyst surgery:

1. Secured cystic decontamination;

2. External and internal environment cyst complex isolation;

3. Stabilization of the cyst - aspiration system — external environment complex;

4. Fluidisation of the cystic content;

5. Facilitation of the “complete” cystic evacuation in secured extra-peritoneal
closed system;

6. Visualization of the spheroid plague with the sanctioning of the vesicular
connections or rests;

7. Treatment of the peri-chyst according to the acquisitions of the open surgery;



8. Chemotherapy treatment of the disease.

History

The first mentions of the hydatid disease date since Ancient Egypt, in the year 1534
BC, in Ebers’ papyrus, a document dating from the time of Pharaoh Den, the first dynasty,
and discovered in 1875, a document that measures 20 feet long. Talmud, a compilation of
erudite opinions, marks the medical world, mentioning among other things, the hepatic
hydatid disease, as well.(10.11)

The description of “liver full of water” belongs to Hippocrates of Kos (460-375 BC)
(10, 11), who also mentioned the hydatid peritonitis after the perforation of hydatid cyst,
followed by death. Other descriptions of the hydatid disease belong to Aretaeus of
Cappadocia (AD 9-79) and Claudius Galenus (129-199 AD), but the origin of the disease

remains unknown at the time.

Hippocrates of Kos Aretaeus of Cappadocia

During the Middle Ages, important progress have been made in hydatid liver disease
which was completed in 1670 by Francesco Redi (1626-1697), who guessed the animal origin
of the disease by Edward Tyson (1650-1708), as well, who issued the hypothesis of parasitary
origin.(11)

The first evidence of parasitary origin is brought in 1781 by Pallas, followed in 1782
by Geotze, both of them highlighting protoscoleces at microscopes, in cysts belonging to

animals.(28)



The adult parasite was revealed in 1801 by Rudolph, in dog intestine, classifying it in
Echinococus genus, while in 1821, Bremser highlighted protoscoleces in hydatid cysts
belonging to humans.

In the mid-nineteenth century, in 1853, von Siebold, following the theory of
“alternating generations” and the law of “parasitic worms transmigration” issued by van
Beneden in 1847, succeeded in proving by experiments, the first stage of the evolutive cycle
of the parasite, making a dog to ingest hydatid cysts, obtaining the adult form of the parasite
in the dog’s intestine, parasite whom he calls Taenia Echinococcus. Echinococic great cycle
data were completed and finalized in 1882 by Leuckart and Heubner.(11, 62)

Small parasitic cycle data originally issued by Hunter in 1786 based on clinical
observations complemented by Budd (1857) and Bright (1861), the last of them recognizing
the danger of cyst punctioning or opening. In 1871, Finsen communicated a study of 11 post-
operative recurrence cases following surgical insemination, confirming the thesis of Budd and
Bright.(11, 28) These observations were demonstrated in 1897 by Alexinski, who
experimentally reproduced multiple peritoneal hydatid cysts from daughter vesicles, brood
capsules and protocolesces. In 1901, Felix Devecare completed the knowledge about
hydatidosis by studying and communicating the different aspects of parasite biology:
vesicular degeneration, hydatid anaphylaxis, their scolex migration, “direct conversion of
scoleces in echinoccocic vesicles” intuiting and demonstrating the first measures for the
annihilation of the secluded but alive parasite, by using formalin as scolicid agent.

In the early twentieth century, Volkmann and Deve demonstrated the possibility of the
occurrence of secondary echinococcosis and accomplished extensive studies in parasite
biology and allergic reactions in hydatid disease.(28)

In the coming years, there have been a few attempts in order to establish biological
diagnostic methods based on hydatid anaphylaxis study, research in this regard being made by
Portier and Richet (1902), Gheradini and Joest (1906), Fleig and Lisbonne (1907).(11)
However, the person who manages a first method of certain immunologic diagnosis is Casoni
in 1912, by the intradermoreaction that bears his name. One year later, Weinberg and Parvu
brought a new immunological diagnostic method, the complement fixation reaction (RFC).

In the diagnosis of hepatic hydatid cyst, another discovery that has left its mark was
the use of radiodiagnosis, which actually represented the first step in modern imaging. Among
the imaging methods, ultrasound has been and remains one of the methods with the widest
applicability for hepatic hydatid cyst, the one that enabled the diagnosis of this condition in

uncomplicated stages and having an important role in the minimally invasive therapy.



Echography was discovered around 1940, by George Ludwig, Douglas Howry and John Wild
who independently demonstrated that the ultrasounds transmitted in the body are sent back to
the same transducer, reflected at the level of the interfaces of tissues with different
densities.(28, 91, 106)

The treatment of this condition represented another area of attempts, solutions and
discoveries, passing through different stages; the medical treatment, with multiple versions,
were not offering the expected results, the only solution that remained were the surgical ones,
which began to be imposed starting with the second half of the nineteenth century, the limits
being imposed by the inefficient or even absent methods for asepsis and anti-asepsis, reason
for which three methods remained sovereign: simple evacuatory puncture, puncture followed
by injecting a parasitic substance (copper sulphate, fenic acid, iodoform, iodine tincture,
mercury salts sublimate, bile, formalin) and two-stroke marsupialization (cyst opening and
securing of the abdominal wall). Simple puncture, risky in the “blind” versions was updated
in 1985 by Mueller under ultrasound guidance, reaching afterwards the modern versions (PAI,
Double PAIR).(50, 156)

The year 1879 marked the transition to the modern treatment of hydatid hepatic cyst
by practicing a surgery in a time when the protection of the peritoneal cavity was done by
suturing the peri-cyst to the wall (marsupialization), exposed by Kirschner, later known under
the name of Lindeman-Landau surgery.

The surgical interventions that reinsert the cyst resected and sutured in the abdominal
cavity (Knowsley Thornton), a method taken over and used by other surgeons of the time:
Bond, Posadas, Billroth, Eduard Quenu;(110) the technique was abandoned and then updated
by Stoica, Sabau in open surgery, then in miniinvasive surgical approaches.

Preventing parasite and secondary echinococcosis dissemination represented another
problem to be solved, and in 1900, Felix Franke used formalin for the first time in liver
hydatid cyst surgery, the method being afterwards spread by Deve and Rouen in 1901 and the
first intrasurgery formolization was performed by Eduard Quenu in the year 1902.

In 1896, it took place the first surgical intervention that probably remained the most
commonly used to treat hepatic hydatid cyst: partial peri-cystic resection imagined by Mabitt,
Russell and Lagrot and known as Mabitt-Lagrot. Total cystic-pericystectomy with open cyst
(Pozzi — 1887) and with closed cyst (the ideal cystic-pericystectomy Napalkoff — 1904) were
followed by hepatectomies adjusted for hydatic cyst (left hepatectomy accomplished by a

team of surgeons made up of Seneque, Roux, Chatelin si Huguenard).(106, 125)



The first mentions of hepatic hydatid cyst in our country occurred in the late
nineteenth century (Severeanu, Toma lonescu, Leonte), then by lacobov (325 hydatid cysts,
of which 48%, with hepatic localization), Pop, Muresan, Podeanu, while the parasite experts,
Leon and Ciurea, showed particular aspects of the cyst.(10, 11, 18)

After World War I, research gets large proportions; authors such as Hortolomei, Jianu
Butureanu, Juvara, Carpinisan, Fagarasanu, Teodorescu, Burlui, Stoica, Setlacec present
statistics showing the large number of cases, the clinical diversity, as well as the technique of
surgical interventions.

In the year 1957, the first symposium on “cyst hidatic” was held in Constanta,
organized by Dr. D.Teodorescu, which brings important surgical indications, while in 1958,
I.Juvara published a monography on lung hydatid cyst.

Other works of great importance in the study of hydatid cyst are that of I. Fagarasanu
1967, “Hydatidosis” published in 1968 by Prof. Dr. Gh.Lupascu and Dr. D.Panaitescu, “Liver
hydatid cyst surgery” written by Burlui and Monica Rosca in 1977 and Chapter 13 of “Liver
surgery”, the author being Prof. Dr. Dan Sabau, edited by Irinel Popescu. Between 1956-
1966, a programme to prevent and fight against larval cestoses (Olteanu et al.) was developed
and put into practice, which brought remarkable results.

In 1990, the Romanian Association of Parasitology was founded, which in time,

became a member of various international associations.



Special part

Description of the devices

Laparoscopic surgical treatment of the hepatic hydatid cyst was performed using
standard laparoscopic instruments and equipment, additionally using the optical telescope
with12-mm working channel and the original laparoscopic instrument, consisting of a sealed
self-fixing device for the aspiration of the hepatic hydatid cyst (OSIM 120809/30.04.2008
patent - Univ. Dr. Dan Sabau) with further evolution and a device for the fragmentation of the
hydatid cyst content (OSIM Patent no. 120810/30.04.2008 — Prof. Univ. Dr. Dan Sabau).

Procedure and fluidisation device of the hepatic hydatid
cyst content (128)

The device for the fluidisation of the content of the hydatid cyst and ovarian cyst is an
instrument patented by OSIM (OSIM patent no. 120810/30.04.2008 — Prof. Univ. Dr. Dan
Sabau), which can be used, both in classic open miniinvasive surgery, but especially in
laparoscopic surgery, where the need for extracting the cystic content by aspiration through
20mm orifices brought about the need for the fragmentation of its content (daughter vesicles
and brood membrane), which is voluminous most of the times and with a structure less
comprehensible, which may block the evacuation path.

Also, another requirement is the length of the laparoscopic instruments, which
significantly exceeds that of the instruments used in open surgery.

Hepatic hydatid cyst device consists of an independently powered gear motor set that
drives a rotating blade rotating in its turn a rod terminal. The transmission of the rotation
movement towards the rod is made through an elastic sleeve which allows the inclination of

the rotation rod at angles of up to 90°. In the opposite part of the elastic sleeve that connects



the rod to the gear motor, there is a wide hinged flag, which during the rotation movement of
the rod departs from it at an angle of 90° under the action of the centrifugal force.

The folding palette facilitates its introduction through the trocar used in laparoscopic
surgery inside the hydatid cyst, thus accomplishing the homogenization of its content through
fragmentation and fluidity.

As described above, the device for the fluidisation of the contents of hydatid cyst
consists of a manually operated gear motor set, preferably powered by batteries for increased
mobility, but which can also be powered from the network and equipped with a switch that
being acted, it brings about the rotation of an output shaft. The output shaft is connected to a
flexible rubber sleeve, which is a joint that can reach an angle of 90° as against the motor gear
assembly, but capable to transmit the necessary couple. This sleeve is connected to a stainless
steel rod with a diameter of 2.5 and 3.5 mm and a length of 230-300 mm. Where necessary,
the device can be equipped with a set of more such interchangeable rods, with different
lengths but with the same diameter, in order to be coupled with the elastic sleeve.

At the opposite end of the elastic sleeve, the rod is provided with a transverse hole for
the equipment of the folding palette, made up of stainless steel round wire with a diameter
between 1.5 and 2 mm. The folding palette consists of a straight segment which continues
with a triangular ring and the opposite side of the straight segment is inserted into the orifice
the rod of the device is provided with, being able to oscillate freely around an axis.

The gear motor draws the rod with a rotation speed of 500 — 1000 rot/min, what makes
that the folding palette to depart from the axis under the action of the centrifugal force, up to
an angle of 90°, thus accomplishing the fragmentation of the cystic content.

In order to obtain the best results, the device for the fluidisation of the hydatid cyst
content is preferably used together with the device for the aspiration of the hepatic hydatid

cyst, described below:



Device for the fluidisation of the hepatic hydatid cyst (128)

1-electric gear motor; 2-commutator; 1 — gear motor assembly 2. switch
3. coupling for the elastic sleeve 3. elastic sleeve 4. metal rod
4- elastic sleeve; 5-rotating rod; 6-palette 5 — folding palette

Device for the aspiration of the hepatic hydatid or ovarian
cyst (127)

The device for the aspiration of the hepatic hydatid or ovarian cyst solves the problem
of a certain and stable approach of the hepatic hydatid cyst, surmounting the problems of
other devices that will be described below:

The device for the aspiration of the hepatic hydatid cyst is made up of certain
elements:

e peripheral aspiration tube (of security), with transparent body (preferably)
connected to the aspiration source;



e anchoring hooks;
e central tube connected to the parasitic aspiration source.

The device for the aspiration of the hepatic hydatid cyst aspiration is provided inside
its body with a vacuum (sucking) and mechanical (hooks) anchor assembly whose distal end
exceeds the end of the body with a length of 5-8 mm, inside the anchor assembly being
introduced, coaxially, an inner trocar that is blocked in the peri-cyst. Through the inside of the
trocar, a central tube connected to the aspiration source may be inserted, or other instruments
(forceps, telescope). The device is equipped with two suction coaxial channels, the first of
them being necessary for cyst aspiration and for the evacuation of the fluid leak, while the
second is made up of a central tube, which provides the evacuation of the cyst content through
aspiration.

The body of the device is made of transparent plastic, one end being provided
with a cylindrical rake where a socket of the anchoring assembly enters and is fixed upon. The
escaping continues with a conical borning where a thickening of the inner trocar is fixed by
self-blocking, providing the sealed shutting of the peripheral chamber. The body of the device
is provided at the distal end with more equidistant nerves for the guidance of the inner trocar.
The inner diameter of the device body is of approximatively 20 mm and the inner trocar of
almost 12 mm. The aspiration at the level of the external chamber is made through a lateral
coupling where a flexible tube can be attached.

The anchoring assembly is made up of four fixing rods inserted to the proximal end by
a socket, while the distal end is provided with self-blocking hooks (fish hooks) that enter the
cyst and complementarily fix the device at its surface. The inner diameter of the anchoring
assembly must be chosen so as to guide the external cylindrical surface of the inner trocar
with minimal clearance.

The inner trocar presents a thickness at the proximal end, provided with a sealing
surface, of tronconic form, while in its inside, one could find a conic bore-hole in order to
facilitate the guidance of the central tube and of other instruments; this bore-hole is limited by
a cylindrical collar, necessary for the extraction of the inner trocar from inside the device
body. The length of the trocar should be chosen in order that aspiration be accomplished and
stabilize the two coaxial trocars, as well as the circumferential space between them.

Subsequently, an advance form of the device for the aspiration of the hepatic hydatid
and ovarian cyst has been developed, in which the anchoring hooks are fixed in the lower end.

Another advanced variant of the device for the aspiration of the hepatic hydatid and

ovarian cyst is made up of a transparent device for the secondary vacuum, that may close the



aspiration by rotation, the advantage being the possibility of using it with one hand and at the
same time, having the possibility of adjusting the aspiration debit and the vacuum
applicability degree of the “coaxial trocar” assembly.

To the extent possible, all components of these devices were built with the possibility

of detachment and separation, in order to receive optimal cleaning and sterilization.

Picture no. 30. The device for the aspiration of the hepatic hydatid cyst CHH
1 — Trocar of 20 mm 2- Mandren-trocar with thread 3 — Central trocar with anchoring

assembly 4 — Body of the device for the aspiration of the hydatid cyst.

Devices for the aspiration of the hepatic hydatid cyst (CHH) - improved forms

Laparoscopic hepatic hydatid cyst cure

The laparoscopic hepatic hydatid cyst cure represents a natural evolution of this
condition surgery, especially following the technical progress and the progress made in

celioscopic surgery. After multiple attempts of surgical surgery of this condition, it came to



the conclusion that laparoscopic surgery presents numerous advantages comparatively with

the open surgery:

excellent visibility;

protection possibility with perifocal switches;

possibility to work extraperitoneally, on working tunes of different calibre,
imposed by the cyst;

integral protection of the abdominal wall;

very good endocystic visualisation;

hemostasis and bilistasis with electrocautery, clip or suture;

shorter length of hospitalization comparatively with open surgery

,but at the same time, it also presents certain disadvantages, which were put in shade by the

first and improved surgeon’s expertise:

instrument palpation, which is proportional to the surgeon's training and
experience / learning curve;
capacity of liver suture;

limitations on bilio-digestive anastomoses and the cysto-digestive ones.

Surgical laparoscopic surgery of the hepatic hydatid cyst, requires in addition to the

standard instruments used in the upper abdominal laparoscopic approach, a series of specific

instruments:
[ ]
[ ]

device for the aspiration of the hepatic hydatid and ovarian cyst;

20 mm trocar for the installation of the protection switches;

device for the fluidization of the hepatic hydatid cyst content;

cold light source valve and interchangeable blades, to assist in addressing
miniinvasive laparoscopic surgery, complementarily to the laparoscopic
surgery;

laparolift for the protection of accidental decompression in case of strong
aspiration;

two systems of simultaneous aspiration;

optical telescope with working channel,

rigid rod of10 mm, round and useful to palpation;

Liga-Sure™ forceps;

electrocautery argon discharge.



Future needs for the improvement of the method and its completion will be linked to
the new technological progress in medicine, in general and in laparoscopy in particular.
¢ high definition video camera and monitor;
¢ telescope with the possibility of changing the visibility angle;
o stapler for being used in laparoscopy;
e instruments with variable angles;
e echography with laparoscopic transducer for the deep intraparenchimatous
cysts.

The anaesthesia necessary in the laparasocopic treatment of the hepatic hydatid cyst is
the general anaesthesia with orthotracheal intubation, a necessity almost mandatory in
laparoscopy and in upper abdominal surgery.

The patient’s position on the operating table is in dorsal decubit position with arms in
abduction for infusions and tensiometer installation.

Surgeon surgical team consists of the surgeon, cameraman and two other assistants

that will be located as follows:

the surgeon will sit at the patient’s left;

the cameraman to the right of the patient;

the first assistant will sit at the cameraman’s left;

the second assistant will be placed to the left of the surgeon.
In the first stage, laparoscopic approach is standardized, with the introduction of the
trocars to view and approach the upper abdomen:
e supraombilical optical trocar;
e a5 mm trocar in the left upper quadrant;
e a5-mm trocar in the right flank.
.the last trocars being placed according to the specific of the case, intrasurgically viewed
topography of the cyst, the need for a perpendicular approach to the peri-cyst. A special
placement, with specific technical details, if the cyst location is in the hepatic segment VI, is
the transpleuro-diaphragmatic placement, preceded by sealing the intrapleural trajectory with
the Reverdin needle or endo-close with the newer versions. The transpleuro-diaphragmatic
placement will be detailed subsequently.
After the insertion of trocars, the surgical field is protected by switches (switches

placed in sealed cartridge with a 20-mm trocar), the orifice of the 20-mm trocar will be used



later for the introduction of the specific instruments. The 20-mm diameter trocar will be

placed on the rigid rod and “screwed” in the hole with a “reamer:”

The device for the aspiration of the hepatic hydatid or ovarian cyst will be introduced
through the hole of 20 mm with a guidance tool (rigid rod of 10 mm), this one being attached
to the peri-cyst by sucking with the help of the secondary aspiration connected to the external
trocar and by hooks anchoring. The treatment itself is performed by partial aspiration of the
hydatid fluid and by scolicide fluid introduction (alcohol 90% or 20% saline) through the
central axis of the suction device. 10 minutes later, one may extract the parasite. This can be
done in three stages: initially, the inactivated hydadit fluid is extracted by aspiration, as well
as the cyst content of sizes compatible with the central trocar diameter.

The next steps consist of fragmentating the cyst content with the help of an electric
mixer, then extracting the remaining liquid, of the the proliger membrane and of daughter
vesicles by aspiration on the 12 mm central trocar simultaneously with the peripheral
aspiration through the 20 mm trocar.

The device of for the aspiration of the hepatic hydatid cyst, of the false cyst of the
pancreas and of the ovarian cyst, by the ferm and sealed fixing (with the help of the hooks and
of the second aspiration system) made at the peri-cyst level, plays an important part in
preventing and contaminating the peritoneal cavity with hydatid liquid through the possible

leaks.

In vivo aspiration at the level of the security trocar

The device for the fragmentation of the hydatid cyst accomplishes the morcellation of
the parasitic content of large sizes (daughter vesicles, proliger membrane), at the same time
melting down any viscous or corpuscular content, thus giving the possibility of extracting

them through the 12 mm initial trocar or, if needed, through the peripheral trocar of 20 mm.



Fragmentation of the cystic content with the

extraction of the brood membrane

The brood membrane may be frequently aspirated or, usually, in the event of
impossibility of its aspiration, it can be extracted with forceps, in some cases on rod wrapping
device for hepatic hydatid cyst content fragmentation.

The advantages of laparoscopic approach and the need for perpendicularily peri-cyst
approach are demonstrated by the possibility or even the need to introduce the optical
telescope with working channel through the endochystic trocar, checking the cystic cavity,
extracting the remaining hydatid material, frequently closing any biliary communication or
blood (rarely).

After having accomplished the previous operations, the remaining cavity lavage is
practiced, as well as the disconnection of the aspiration system, the disconnection of the
device from the surface and the assessment of the sizes of the subsequent peri-cystic resection
or of the hepatic resection in healthy tissue, if the case may be.

Peri-cyst treatment is generally performed by maximum removal, for this purpose the
scissors connected to electrocautery are used, as well as the bipolar electrocautery or with the
help of the resection-sealing scissors (Liga-Sure ™) by electrocoagulation, sometimes, by
argon cauterization when extending the hepatic resection. In some cases, it was necessary to
use hemostatic clips or stitches on the liver slice. Chysto-pericystectomia should be treated
very carefully, due to the need of an optimal resection in order to avoid undersized resections,
these ones predisposing to postsurgical retention complications and to a slow recovery, also
being necessary to avoid over-sizing that can lead to unnecessary bleedings.

The treatment of the remaining cavity in different topographic variants has known two
positions:

1. The renunciation of the spheroid plaque reduced by maximal extirpation (in
topographic locations difficult to approach: segments VII-VIII or 1, 11, V)

2. Peri-cystohepatoraphy relatively easy to segments Ill, 1V, V, VI, but dependent to
the relationship with the hepatic channels, especially for segments V-V, miniinvasively and
laparoscopicaly achievable through the 2-4 cm wound, using the narrow valve with optical

fibre and the Reverdin needle or the aponeurotic suture needles used in laparoscopic surgery.



Remaining cavity drainage is mandatory in case of their unsutured abandon,
sometimes using the intracavitary drainage after suture as well, the exteriorization of the
drainage tubes being performed on straight tracks as short as possible, | also used the
transpleurodiaphragmatic drainage with preliminary transparietal pleural sealing with
Reverdin needle.

Sometimes, | also used the additional drainage of the abdominal cavity near the
remaining cavity, in the aspiration spaces or in Douglas bag bottom, as a further safeguard.

A particular situation is represented by the hepatic hydatid cysts located at the level of

segment VII, especially those that are expressed in the bare area of the liver. Abdominal
approach is the standard one, with the introduction of optical trocar over the belly button after
accomplishing the working chamber by the introducing of the carbon dioxide with the help of
the Veress needle.
Abdominal cavity is then inspected to confirm the diagnosis and the localization of hydatid
cyst, two working trocars will be inserted in the epigastrium and right flank, as required. Peri-
cystodiaphragmatic adhesions signal us the existence of the cyst at the level of the posterior
hepatic dome a location which previously was unapproachable, which also presents a high
risk due to the proximity of vena cava and of the right suprahepatic vein. Dissection of the
peri-cystodiaphragmatic adhesions is practiced, the approach being close to the cystic wall,
both to the instrument and to the optic telescope, which makes it difficult to accomplish a
secure approach, without leakage of cystic content at the level of the peritoneal cavity, as well
as difficulties in visualizing the cystic cavity, subsequently.

The introduction of an additional working trocar of 20 mm the level of the VII-VIII
right intercostal space on the average anterior or posterior axillary line, its position being
established by the topography of the cyst sizes requires a central and a perpendicular approach
on the surface of the cyst. The trocar helps in the initial switching with alcohol, afterwards
playing the part of the main working trocar. The trocar is inserted after the partial dust of the
lung through transparietal or transdiaphragmatic puncture and the after the accomplishment of
a limited parieto-diaphragmatic pleurodesis of the pleural right lateral bag bottom with the
help of aponeurotic suture needles from the laparoscopic surgery (Endoclose, Aesculap, Wolf)
or of the Reverdin needles.

Lung re-expansion will also be performed by puncture, but this time by aspirative
puncture, while the post-surgical pleural drainage not being often necessary. The drainage of
the cyst cavity has been made by the externalization of the tubes through the

transpleurodiaphragmatic plague.



The evolution of the cases which have been treated laparoscopically may be
astonishingly rapid (3-7 days of hospitalization) and highlighted a number of reduced
complications, in terms of gravity, comparatively with the open surgery.

The restrictions of the laparoscopic treatment of the hydatid cyst are the general
restrictions of laparoscopy, which are permanently under improvement, as well as those
related to the central location of the cyst, the approach possibility being linked to the access to
the intrasurgical echography with laparoscopic transducer, locations that are quite difficult in
the open surgery.

In certain situations, cyst topography required colecystectomy in block with maximal
peri-cystectomy.

Hepatic suture considerably shortens the evolution (3-5 days) (in the conditions of a
previous experience in the open surgery), also having the obvious cosmetic benefice of the
miniinvasive approach.

Switching isolation, taken from the open surgery, confers a plus of certainty to
laparoscopic surgery against contamination.

Sometimes, general or contact oddien spasmolytics can be used in post-surgical
general bleeding.

Pericystophrenic take off may bring about the diaphragmatic perforation, which can be
solved by laparoscopic suture, rather without abdominal drainage, but with the pre-surgical

aspiration of the pneumothorax. Switches represent an additional phrenic protection factor.



RESULTS AND DISCUSSIONS
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Localisation of hydatid cysts

Localisation of hydatid cysts at the level of the Surgery Clinic Il within the
Emergency County Hospital of Sibiu was illustrated in percentage, that shown in the chart
above, emphasizing an evident predominance of hepatic hydatid cysts (94%), followed by
lung hydatid cysts, those at the level of the peritoneum, spleen and other locations. These
localisation options are also dependent to the hydatid cyst topography, mainly hepatic, but
also to the specific of the clinic the study took place in.

The annual repartition of cases of hydatid cysts, operated at the level of the three
analysed settings, shows a tendency for the decrease of the number of patients with this
pathology, with a top point registered in the 1999, with 19 operated cases, representing 17 %
of the operated cases, all along those 15 years.

Annual average of cases | Standard deviation Number of years

8,53 5,13 15

Table no. 2 Annual average of hepatic hydatid cysts cases
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Repartitia pe sexe

Gender distribution

Dispersion on gender groups shows a slightly higher proportion for males, different

data from those in the international literature where the proportions are reversed or equal. This

difference may occur due to the involvement of the male gender in activities of animal

breeding and care in our country.

The best age groups represented in our statistics are those between 51 and 60 years old

and between 21 and 30 years, explained by the fact that patients between 21 and 30 years

receive better medical services, especially ambulatory investigation services, subsequently

benefiting from surgical interventions.

Between 51 and 60 years old, addressability is higher due to the length in time of the

cysts, these patients being cyst-carriers for years, thus offering more expressed symptoms,

reason for which such patients require further investigation and treatment.



Extreme ages, under 18, are most commonly treated in Paediatric Surgery services,
while the patients over 70 years do not generally present the disease, this one being previously

treated or the contact with the source is no longer so frequently.
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Correlation between age and size of the cyst
From the chart presenting the correlation between the patient’s age and cyst size, it
result the possible length of cysts, which for hepatic location, have a decreasing rate between
1 and 5 cm per year, closer to the minimum value. The correlation indices are R = 0.3119 for
the cases that occurred in open surgery and R =- 0.1407 for cases in which laparoscopic

surgery intervened.

Average age Standard deviation n p
Classic 46.57 15,95 92
surgery 0,0236
Laparoscopic 39.25 16,97 36
surgery

Average age of the patients (cases treated classically and laparoscopically)




The average age of patients presenting this condition, operated and included in our
statistics, was of 46.57 years old for cases where the intervention was classic and of 9.25
years old laparoscopically operated, the difference being statistically significant with p <0 ,
05. The younger age of the patients who were operated laparoscopically can be explained by a
better addressability of the young people for laparoscopy, especially in early stages of this
method of treatment in the case of this pathology (1996-2000).

Varsta medie

50 B Global
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30

Average age of the patients

H Urban
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Patients’ origin environment

Data on the backgrounds of patients are consistent with the international literature, the
frequency of rural patients suffering from zoonoses being in general higher than those in
urban areas, mainly due to more frequent and longer contact with the affected animals, but
also due to the lack of treatment for these animals. However, the tendency is to balance the
number of patients from the two areas (urban and rural), probably due to decreased number of
livestock farmers in the rural areas, of the increasing number of dogs in the urban areas and
due to the increase percentage of urban population, what globalization and urbanization
actually means.



Topografie CHH
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Topography of the hepatic hydatid cyst
Cysts topography obeys by the liver volume and its portal vascularization, the cysts
location being dependent to the blood quantity that reaches the level of each lobe through the
portal vein, blood that transports the hexacant embryos, those who are transformed in
metacestodes at the level of the liver, in the context of absorption at thick intestine level and
at the level of the left half of the colon (upper mesenteric territory) and of the portal laminar

flow.
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Patients’ distribution per gender in the urban environment
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Patients’ distribution per gender in the rural environment




The previous charts show the compliance of proportions per gender and origin
environment groups in relation to the overall distribution by gender, with no statistically
significant differences between urban and rural (p = 0.8593 determined by the Fischer test).

The proportion of the unique and multiple hydatid cysts in the studied batched have
been taken into consideration, this one being net favourable to the unique cysts, with 109
cases (85%), a normal proportion given the existence of Echinococus granulosus species in
our country, that are rarely presented under the form of multiple cysts, especially in adults.

The following charts illustrate this proportion in terms of number and percentage.

Numarul chistelor

Multiplu; 19; 15%
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The number of cysts

Other studied parameters are those related to the classic operations, laparoscopic
respectively. The patients included in the study group have fully benefited from surgical
interventions, 92 of them benefiting from traditional surgery and 36 patients of laparoscopic
interventions. Of the 92 traditional interventions, 3 are conversions after the laparoscopic
approach, one of which being a conversion to miniinvasive surgery, being detailed in a
previous chapter, in this case a perichisto-duodeno anastomosis being practiced. Largot
operculectomy, and if the cysts were located in segments 2-3, atypical hepatic

bisegmentectomy have been performed.

Tipul interventiei chirurgicale

B Laparoscopic

B Deschis

Type of the surgical intervention (open/laparoscopically)



In parentages, 72% of the patients have been openly treated and 28% laparoscopically.
The age distribution of the laparoscopically treated patients, show us a progressively
increasing distribution in terms of percentage, with a maximum of six cases in the year 2004.
It can also be observed that between 2004-2007 and in the year 2010, the number of cases
treated laparoscopically exceeded the number of cases classically treated. During those fifteen
years taken into the study, the first two years are the years when no laparoscopic interventions
have been made, but only open interventions. The annual average of the laparoscopically
treated cases, starting with the year 1998, year which marked the beginning of laparoscopy in
the treatment of the hepatic hydatid cyst at the level of the Surgery Clinic 11 of the Emergency
Clinical County Hospital of Sibiu, was of 2,769, in percentages, the cases treated

laparoscopically represent 32,14%.

Annual Standard n p
average deviation
Classic surgery | 6.13 5.17 15 0.0135
Laparoscopic 2.40 1.84 15
surgery

Table no.4. Annual average within the studied period of time (15 years)
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Annual distribution
One of the most representative criteria for the efficiency, usefulness and benefices
brought by a type of treatment introduced in the current practice is that of the average number
of hospitalization days, this parameter being significant because all patients have been
discharged surgically cured.



The global average of hospitalization is of 23,95 days, and results from the average of

the hospitalization days of those 92 cases, openly treated (27,44 days), the cure being more

rapid in laparoscopic intervention due to the minimal aggression of the abdominal wall. The

statistic computation for the two batches show a p<0,05, with a result of 0,0001 what is

considered highly significant from the statistics point of view.

30 27,4457
23,8531
25
20 1 15,0277
15 A
10
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0 1
Media zilelor de spitalizare

m Global
H Laparoscopic

m Clasic

Average length of hospitalization

Also, patients obviously feel less pain in laparoscopic interventions, evisceration is

non-existent, laparoscopic surgical wound bleedings are very rare, as well as postoperative

wound infection. In the case of the studied batch, | did not register any immediate

postoperative complications of the abdominal wall.

Classic surgery Laparoscopic surgery
Average 27,45 15,03
Standard deviation 13,04 10,06
p 0,0001
n 92 36

Average length of hospitalization



- Corelatie intre numarul de zile de
spitalizare/anul interventiei chirurgicale-
80 ® clasic
L 4
60 *——o *
40 hd $—2 ¢ 3 . .
L2 % E 4 i ¢ * o
20 -;%£EQ4%‘§+~_¢
Rz‘OO 9 * o
0] T T T T T T 1
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

Correlation between the year of the surgical intervention and the number of

hospitalization days (cases operated by the classic methods)

The charts of correlation between the year of surgery and the number of
hospitalization days do not considerably differ, being almost constant in case of laparoscopic
and classic interventions, the results not being influenced by the learning curve. The
correlation coefficients are: in the case of classically treated cases, of -0.30478, and in the
case of laparoscopically treated cases, of 0.22781. The slight increase in the length of stay
towards the end of the analysed period is more correlated with the increase of complicated

cases laparoscopically approached.
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Correlation between the year of the surgical intervention and the number of
hospitalization days (cases operated by laparoscopic procedure)
The average duration of surgery is another factor taken into account in the statistics
presented, which is an average of 1.84 hours for the cases treated laparoscopically and 2.3
hours for cases treated by open surgery, with a p = 0.0031, statistically significant. This

difference may have two explanations: the cases that occurred in open surgery were operated



by several surgical teams, not necessarily trained together, the laparoscopic batch being
approached and operated by a single, very consolidated team and with expertise in
laparoscopic surgery, whose members have been changed, but the main operator remaining

the same. In one single team approach, the learning curve made a difference.
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Average Standard n p
length deviation
Classic 2,3 0,799 92 0,0031
intervention
Laparoscopic 1,84 0,688 36
intervention
Average length of the surgical intervention (hours)
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Correlation between the year of surgery and the average length of the surgical
intervention (cases operated by classic methods)
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Correlation between the year of surgery and the average length of the surgical

intervention (cases operated by laparoscopy)

As shown in the chart above, the length of the intervention had a minimal increase in
the case of the batch where the open surgery was performed, over the 15 studied years, with a
correlation coefficient R = 0.070257874 and a decrease in the case of the batch where
laparoscopic intervention was performed, with a correlation coefficient, R =- 0.353930, which
shows a significant correlation of the length decrease with the surgery year, although the

seriousness of cases approached laparoscopically has increased significantly.
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Correlation between the patient’s age and the days of hospitalization
Another chart is that of the correlation between age and the number of days of

hospitalization, data which were positively correlated in the case of the open surgery (age



increase brought about the increase of the hospitalization length) with a positive correlation
coefficient, R = 0.113945, but they were negatively correlated for laparoscopic interventions
(age increase brought about the decrease of the number of hospitalization days) with a

negative but weakly associated correlation coefficient, R =- 0.09724.

Average size | Standard
of the cysts deviation p n
Classic 7,846 2,833 92
surgery 0,0537
Laparoscopic 6,731 3,109 36
surgery
Average size of the cysts
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Average size of the cysts

The size of the cysts is another extremely important factor in the case of the studied
batches, this one being on average of 7,532 cm, with 7,8456 cm for the cases operated
classically and with 6,731 cm for the cases operated laparoscopically, with a p=0,0537,
conventionally outside the statistical significance limit.

Another studied correlation chart is one that emphasize the influence of the cyst sizes
on the hospitalization length, the correlation coefficient being in the classic batch,
R=0,082651, the influence of the cyst size being poorly correlated with the number of
hospitalization days, and in case of the laparoscopic batch, R=0,334607, being more

significant.
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Classic Average Standard n P
method deviation

Rural 27,57 14,51 49 0,922
Urban 27,30 11,31 43

Correlation between the patient’s origin environment and the number of
hospitalization days (cases operated by classic methods)
The correlation between the patient’s origin environment and the number of
hospitalization days show, for the cases, treated classically, a minimal difference between the
rural patients and the urban ones, with a plus for those coming from the rural environment,

p=0,922, the statistical significant being reduced.

Laparoscopic | Average Standard n P
surgery deviation

Rural 16,10 10,19 20 0,4827
Urban 13,69 10,06 16

Correlation between the patients’ origin environment and the number of

hospitalization days (cases operated laparoscopically)
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Correlation between the patients’ origin environment and the number of
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The cases treated laparoscopically present a longer hospitalization length for the rural
patients, with a p=0,4827, with a reduced statistical significance. The longer hospitalization
length of the patients coming from the rural environment is correlated with the difficulty of

their post-surgical follow up, in such cases, a longer surveillance being necessary.

Conclusions

1. Hepatic hydatid cyst remains a public health problem in Romania, with specific
endemic areas such as those taken in our study, such as Sibiu, Braila, but with a
tendency to decrease in recent years.

2. This parasitic disease is still present in our country and requires an early diagnosis,
provided by modern imaging methods (ultrasound and computed tomography),
methods that provide relevant information about the positive diagnosis, topography
and size of the cyst, being methods of important specificity and sensitivity and the
only ones capable of providing a certain diagnosis before the onset of complications.

3. Surgery remains the only effective form of treatment of this disease, although in recent
years, microinvasive assisted imaging techniques have been developed (PAIR, D-
PALI), which are preserved for the cases with surgical contraindications.

4. Surgical “classic” techniques, openly, have some major drawbacks that can be
cancelled by the use of laparoscopy.
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Using our proposed process for laparoscopic treatment of hepatic hydatid cyst bring
many real benefits.

The use of the procedure we proposed for the laparoscopic treatment of the hepatic
hydatid cyst brings some real benefits

Hepatic hydatid cyst laparoscopy observes all standards imposed by the classic
surgery.

Laparoscopic surgery of hepatic hydatid cyst is superior to open surgery due to the fact
that it preserves the integrity of the abdominal wall, with less postoperative pain.
Visibility at the level of the cystic, abdominal cavity is superior in the laparoscopic
procedures due to the telescope magnification (4-6x).

The use of new technical equipment (cameras and high-definition monitors, telescope
with adjustable viewing angles, intrasurgical ultrasound with laparoscopic transducer)
is considered advantages of the laparoscopic interventions.

Laparoscopy may bring the possibility to visually inspecting the cyst cavity.

The device for the aspiration of the hydatid and ovarian cyst (OSIM
120809/30.04.2008 Patent - Univ. Dr. Dan Sabau) is a device designed for the
laparoscopic treatment of the intra-abdominal cystic formations (hydatid cyst, ovarian
cyst, pancreatic pseudocyst etc.)

The device for the aspiration of the hydatid and ovarian cyst (OSIM
120809/30.04.2008 Patent - Univ. Dr. Dan Sabau) provides an efficient protection of
the abdominal cavity, preventing the secondary insemination and the hepatic fluid
leakage by creating an extraperitoneal working tunnel.

Compared with other devices of laparoscopic treatment of the hydatid cyst, the device
for the aspiration of the hydatid or ovarian cyst offers the advantage of a firm fixing at
the level of the peri-cyst through the vacuum created by the secondary aspiration
system and by the self-fixing hooks.

The device for the fluidization of the hepatic hydatid cyst (OSIM Patent no.
120810/30.04.2008 - Univ. Dr. Dan Sabau) offers a real solution for the laparoscopic
treatment of cysts with dense content that can not be aspirated.

The hepatic hydatid cyst is a condition that stimulated surgeons’ creativity by its
complexity and requirements imposed by such a treatment.

The learning curve is essential in laparoscopic surgery in general and in the
laparoscopic surgery of the hydatid cyst, especially.

The cases treated laparoscopically did not register any recurrence of the disease.



19. The length of hospitalization is an extremely important factor in establishing the
healing speed of the patient, which is considerably reduced in the case of the above-
described laparoscopic technique.

20. The patients operated by laparoscopic techniques did not register any immediate or
tardy parietal complications, frequent complications in the case of large-sized
incisions in the surgical cure of the hepatic hydatid cyst treated openly.

21. Laparoscopic surgical treatment of the hepatic hydatid cyst should be associated to the
antiparasitary medication treatment.

22. The preferred solution in this case is prophylaxis.
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