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MPUMEHEHMWE HOBbIX TEXHONOIMIA B XUPYPITMYECKOM JIEYEHUW XKENYHOKAMEHHOW
BONE3HU U JOEPOKAYECTBEHHbIX OMYXONEW SANYHUKOB MNPU CUHOPOME NOJIMKUC-
TO3HbIX ANYHUKOB C UCTOJIb3OBAHUEM rEHEPATOPA ABTOMATUYECKOW CBAPKU BUO-
NOMMYECKUX MATKUX TKAHEN

"MCY «Momop Cuy», 3arnopoxbe, YkpauHa,

2 3anopoxckas 20cydapcmeeHHas MeduyuHcKas akadeMus mocrnedunioMHo2o obpasosaHusi, 3a-

rnopoxwe, YkpauHa

3 Banopoxckuli 2ocydapcmeeHHbIl MeduyUHCKUl yHueepcumem, 3anopoxnse, YkpauHa

Y 162 nauneHTokK (45 60nbHbIX ¢ XKKB 1 117 xeHLWwuH ¢ [obpoKayeCTBEHHbIMIN OMYXONSMU SUYHM-
KOB MpPW CUHOPOME MOJIMKUCTO3HbIX SSIMYHUKOB) MPOaHAaNU3npoBaHbl pe3ynbTaTbl ONepaTMBHONO neve-
HusA. KoHTponbHyto rpynny coctasunu 60 (20,0 %) naumeHTOK, KOTOpbIM MPOBOAUNM OnepaTUBHbIE
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BMellaTenbCTBa C NPMMEHEHWEM MOHOMOMAPHOW M BUNoNsSpHON anekTpokoarynaumn. Mccnepyemyto
rpynny coctasunm 102 (80,0 %) 6onbHbIX, B KOTOPON onepaummn BbINOMHANNCE C UCNOMb30BaHNEM re-
HepaTopa aBTOMaTU4YeCKON CBapPKW MSITKUX TKaHel. Y CTaHOBMNEHO, YTO NPpW UCMONb30BaHWUM reHepaTtopa
CBapK/ MSATKUX TKaHel He MPOWMCXOAMT MOBPEXAEHWUS TKaHW NeYeHn unv OOonnuKynsapHOro annapara
ANYHWUKOB, @ 3HAYMT, 1 NOTEPK OBapUanbHOro pesepsa.

KnioueBble cnoBa: xenyHokameHHas 60ne3Hb, CUHAPOM MOMMKUCTO3HbIX AWYHMKOB, reHepaTop
aBTOMaTUYECKONM CBapPKM MSATKMX TKaHel, NaTtoMopdonorniyeckne N3aMeHeHus.

UDC 612.633.52:615.837.3
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APPLICATION OF NEW TECHNOLOGIES IN SURGICAL TREATMENT OF CHOLELITHIASIS
AND BENIGN OVARIAN TUMORS IN POLYCYSTIC OVARY SYNDROME WITH GENERATOR
AUTOMATIC WELDING OF BIOLOGICAL SOFT TISSUES

1 Medical center “Motor Sich”, Zaporozhye, Ukraine,

2 Zaporozhye State Medical Academy of Postgraduate Education, Zaporozhye, Ukraine,

3 The Zaporozhye State Medical University, Zaporozhye, Ukraine

Introduction. Such surgical methods as videolaparoscopic, endoscopic and other minimally inva-
sive interventions have recently become widespread. But there is lack of discussion on efficacy and
safety of modern methods of tissue dissection and hemorrhage removal. When performing endoscop-
ic surgery, electrocoagulation is the method of choice. In this regard, the evaluation of the effective-
ness of modern methods of tissue dissection of the ovary, liver cholestasis for hemostasis in surgery
with endovideotools is of great practical interest. Polycystic ovary syndrome (PCOS) is currently one
of the most studied diseases in modern gynecology. Thanks to the development of the team of the
E. O. Paton Electric Welding Institute initiated by Academician B. E. Paton it became possible to use
high-frequency electric current to connect the soft tissues. A designed EC-high-frequency generator
and a set of 300M1 specialized equipment allow welding of tissues on the basis of dosing modulated
current which is automatically generated depending on the tissue impedance.

Materials and methods. The study included 162 patients who were treated from 2007 to 2010 in
the medical center “Motor Sich” (Zaporozhye): with cholelithiasis — 45 (27.78%) patients, with PCOS
and benign ovarian cysts — 117 (72.22%) patients; 26 (16.05%) patients underwent operative simul-
taneous operations on cholelithiasis, and polycystic ovary syndrome.

With cholelithiasis (45 (27.78%) patients) — the control group consisted of 12 (26.67%) patients
who underwent videolaparoscopic cholecystectomy with monopolar and bipolar electrocoagulation.
The study group — 33 (73.33%) were performed videolaparoscopic cholecystectomy using the auto-
matic welding of biological soft tissues generator.

Results and discussion. In the study group, 33 patients (32.35%) with cholelithiasis, intraopera-
tive hemostasis in the bed of the gall bladder was performed using the generator of automatic welding
of biological soft tissues. There were no conversions in this group. The rest of patients had “dry” drains.
The most interesting data obtained by the comparative effectiveness in patients in the study group
with PCOS were 69 (67.65%) patients, which underwent laparotomic surgery with the generator of
automatic welding of biological soft tissues — 43 (62.32%) patients and videolaparoscopic operations —
26 (37.68%) women and using the generator of automatic welding of biological soft tissues, as a rule,
these were: wedge resection of the ovary — 2 (7.69%), demedulation — 3 (11.54%) and the most part
— enucleation cysts followed if necessary by treatment of bed with the generator of automatic weld-
ing of biological soft tissues — 21 (80.77%) patients. The use of automatic welding generator allowed
to perform soft tissue homeostasis in conjunction with a modified wedge resection of the ovarian tis-
sue. In all these cases, surgical intervention in the field of ovarian tissue was treated with the genera-
tor of automatic welding of soft tissues.

Conclusion. (1) Methodology for surgery with the help of the generator of automatic welding of bio-
logical soft tissue is the advanced surgical technology, based on the principle of one instrument in the
“welding” and “cutting”, the main stages of surgical intervention in this case do not differ from traditional
ones. (2) Analyzing advantages and disadvantages of the generator of automatic welding of biological
soft tissue and monopolar, bipolar electrocautery, one should emphasize the significant differences of
videolaparoscopic pictures of gallbladder bed and ovarian cyst’s bed, the remained ovary with the wedge
resection after hemostasis. If after the electrosurgical treatment of ovarian cyst bed, or left ovary with its
wedge resection, there was a solid area of coagulation necrosis, the result of the generator of automatic
welding of biological soft tissues it was visually absent or there was a minimal zone of thermal damage
to the liver and the remaining ovarian tissue. (3) Using of the generator of automatic welding of biologi-
cal tissue can shorten the duration of surgery, making it technically easier and more convenient for the
surgeon, and reduces the amount of intraoperative complications as well. (4) For morphological study of
removed specimens there was revealed that alterative changes in the tissue of the gall bladder, or ovar-
ian tissue exposed to electrothermal effects correspond to the area of application of tool electrodes and
do not spread to surrounding structures, leaving them intact. In the area of intervention together with
homogenized tissue there are tissue components including cells that are not structurally damaged, which
is an evidence of further reparation and there is no loss of ovarian reserve in women with polycystic
ovary syndrome and benign ovarian cysts on the background of PCOS.

Key words: gallstone disease, polycystic ovarian syndrome, the generator of automatic welding
of biological soft tissues, pathologic changes.

Introduction

Such surgical methods as
videolaparoscopic, endoscopic
and other minimally invasive in-
terventions have recently be-

P

come widespread. But there are
no discussion of efficacy and
safety of modern methods of tis-
sue dissection and hemorrhage
removal. When performing en-
doscopic surgery, electrocoagu-
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lation is the method of choice [2;
3]. The features of these surgi-
cal interventions with ultrasonic
and laser scalpels are highlight-
ed in a large number of scientif-
ic works. When performing sur-
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gery on the liver and biliary tract,
as well as the ovaries, at present
there are conflicting data on the
physical trauma of modern he-
mostasis. In this regard, of great
practical interest is the evalua-
tion of the effectiveness of mo-
dern methods of tissue dissec-
tion of the ovary, liver cholesta-
sis for hemostasis in surgery
with endovideotools [2].
Polycystic ovary syndrome
(PCOS) is currently one of the
most studied diseases in modern
gynecology, reproductive endo-
crinology and gynecology. The
frequency of this pathology is
approximately 8-11% of repro-
ductive age women in the struc-
ture of anovulatory infertility, this
pathology has a dominant posi-
tion — up to 80% of cases. The
main problem of patients suffer-
ing from PCOS, without a doubt,
infertility [4]. In addition, they ob-
serve irregular menstruation,
acne, weight gain, excessive hair
growth. A high risk of develop-
ment in these patients of such
diseases as diabetes, cardiovas-
cular disorders, benign ovarian
cysts, malignant tumors of the
uterus and ovaries is quite ex-
tensively discussed recently [1;
3]. Patients with PCOS, benign
ovarian tumors and endometrio-
sis have a tendency to disruption
of ovarian function and, conse-
quently anovulation and infertili-
ty, and the occurrence of malig-
nant ovarian tumors [1]. These
symptoms, which are available in
various combinations in all pa-
tients with PCOS require treat-
ment, especially surgical [3]. It is
well known that the history of
PCOS is associated with the
names of Stein and Leventhal,
who first described this condition
and have demonstrated the ef-
fectiveness of ovarian wedge re-
section [1; 3; 5]. The interest in
the surgical treatment of PCOS
is increased due to improved
technology and the widespread
introduction of laparoscopy, the
method characterized by a mini-
mally invasive intervention and
the risk of adhesion formation.
The advantage of laparoscopy is
absence of risk of hyperstimula-
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tion, multiple pregnancy and a
possibility of elimination of often
associated peritoneal factor of
infertility. The use of new highly
technical operational techniques
has allowed a breakthrough in
the treatment of polycystic ovary
syndrome and benign cysts of the
ovary, but at the same time, new
problems occurred, which caused
a revision of both the surgical
treatment management of this
pathology and the use of safer
techniques during surgery [6].

From 30-s to 80-s years of
the last century, surgery on ova-
ries with PCOS was performed
by laparotomy, and although
many authors reported a higher
pregnancy rate, but it turned out
that the risk of postoperative ad-
hesions with violation of uterine
tubes patency, and intraopera-
tive damage to the ovarian fol-
licular apparatus up to castration
at these operations was great
enough [3-5; 7]. Possible com-
plications are very dangerous to
the reproductive function of the
patient, and sometimes irrepara-
ble. During the period of video-
laparoscopic surgery have been
developed and introduced into
clinical practice different ways of
surgical interventions on the ova-
ries: wedge resection, wedge re-
section in combination with ome-
ntoovariopexy to improve blood
supply to the rest of the ovaries,
partial or complete decortication
ovaries, ovarian cautery monop-
olar coagulator or an argon la-
ser, diathermocoagulation, la-
paroscopic ovarian endocoagu-
lation and some other [3; 7; 8].

High-frequency electrosurge-
ry belongs to new medical tech-
nologies, without which it is im-
possible to perform surgery in
the majority of specialties such
as gynecology, surgery, oncolo-
gy, gastroenterology, and many
others [4; 6; 7].

Thanks to the development of
the team of the E. O. Paton Elec-
tric Welding Institute initiated by
Academician B. E. Paton it be-
came possible to use high-fre-
quency electric current to connect
the soft tissues. A designed EC-
high-frequency generator and a
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set of 300M1 special equipment
allows welding of tissues on the
basis of dosing modulated cur-
rent which is automatically gen-
erated depending on the tissue
impedance [6].

Purpose. The study of the ef-
fectiveness of the intraoperation
usage of the generator of biologi-
cal soft tissues automatic welding
with performance of surgical inter-
ventions for gallstone disease, as
well as polycystic ovary syndrome
and benign ovarian cysts on the
background of PCOS.

Materials and Methods

The study included 162 pa-
tients who were treated from
2007 to 2010 in the medical cen-
ter “Motor Sich” (Zaporozhye),
who performed surgery on cho-
lelithiasis— 45 (27.78%) pa-
tients, as well as PCOS and
benign ovarian cysts — 117
(72.22%) patients. 26 (16.05%)
patients underwent operative si-
multaneous interventions for
gallstones, and polycystic ovary
syndrome.

With cholelithiasis (45 (27.78%)
patients) the control group con-
sisted of 12 (26.67%) patients
who underwent videolaparo-
scopic cholecystectomy with
monopolar and bipolar electroco-
agulation. The study group — 33
(73.33%) patients was per-
formed a videolaparoscopic
cholecystectomy using the gen-
erator of automatic welding of
biological soft tissues. Distribu-
tion of patients of this group by
type of the inflammatory process
was as follows: chronic chole-
cystitis — 2 (16,67%) patients,
catarrhal cholecystitis — 3
(25,0%), phlegmonous cholecys-
titis — 5 (41.66%), gangrenous
cholecystitis — 2 (16,67%). In the
control group distribution of wom-
en was as follows: chronic chole-
cystitis — 7 (21,21%), catarrhal
cholecystitis — 8 (24,24%),
phlegmonous cholecystitis — 12
(36,37%), gangrenous cholecys-
titis — 6 (18,18%).

With PCOS (117 (72.22%)
women) — the control group
consisted of 48 (41.03%) pa-
tients who underwent surgery
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using monopolar and bipolar
electrocoagulation (21 (43.75%)
— laparotomic and 27 (56.25%)
— videolaparoscopic). The stu-
dy group included 69 (58.07%)
patients who were operated on
with using the generator of au-
tomatic welding of biological soft
tissues (43 (62.32%) — laparo-
tomic and 26 (37.68) — video-
laparoscopic). By age and con-
comotant pathology structure
both the study and control
groups were significantly homo-
geneous.

The study and control groups
had no differences in the preop-
erative examination, preopera-
tive preparation (if required), pro-
viding intraoperative and post-
operative treatment. The choice
of surgical technique to stimulate
ovulation depended on the type
of polycystic ovaries, the dura-
tion of anovulation.

In the control group 48
(41.03%) women performed the
following surgeries: laparotomic
ovarian wedge resection — 2
(4.17%) patients, laparotomic
cystectomy — 19 (39,58%), vid-
eolaparoscopic ovarian wedge
resection — 7 (14,58%) women,
videolaparoscopic diatermoco-
agulation (thermocoagulation of
ovaries with heated electric shock
paddle, often bipolar clamp) —
9 (18.75%) patients, videolapar-
oscopic electrocautery (4 to 20
holes a depth of 5—15 mm were
made with a monopolar elec-
trode) — 11 (22.92%) patients.

In the study group, 69 (58.07%)
patients were performed laparo-
tomic surgery for benign cysts on
a background of PCOS — 43
(62.32%) patients and video-
laparoscopic operation — 26
(37.68) of women using the gen-
erator of automatic welding of
biological soft tissue, as a rule,
these were: wedge resection of
ovary — 2 (7.69%) patients, drill-
ing — 3 (11.54%) and women
with benign cysts — cystectomy
— enucleation of cysts followed,
if necessary, with a partial pro-
cessing of the bed using an au-
tomatic generator welding of
biological soft tissues — 21
(80.77%) patients.

P

For studying the morphologi-
cal structure of tissue in the
welding zone after surgical inter-
vention in PCOS ovaries and
benign ovarian cysts, ovarian tis-
sue slices with a removed cyst,
as well as pieces of tissue after
surgery were fixed in neutral for-
malin, embedded in paraffin
blocks and stained with hema-
toxylin and eosin.

Discussion and Results

We analyzed the results of
surgical treatment of 162 pa-
tients.

In the control group 60
(37.04%) women with choleli-
thiasis — 12 (26.67%) patients
who underwent videolaparo-
scopic cholecystectomy with un-
ipolar — 4 (20,0%) patients, and
bipolar electrocoagulation — 8
(66.67%) patients as well as with
PCOS and benign ovarian cysts
on a background of PCOS — 48
(80.0%) women, all methods of
surgical laparotomic ovarian
wedge resection —in 2 (4.17%)
patients, laparotomic cystecto-
my — in 19 (39.58%), video-
laparoscopic ovarian wedge re-
section — 7 (14.58%) women,
videolaparoscopic diathermoco-
agulation (thermocoagulation
ovaries with heated electric
shock paddle, often bipolar
clamp) —in 9 (18.75%) patients,
videolaparoscopic electrocautery
(monopolar electrode made from
4 to 20 holes with depth of 5-15
mm) — 11 (22.92%) patients
had almost the same results, no
difference from those of other au-
thors mentioned in various home
and foreign literature. In the study
group, 33 patients (32.35%) with
cholelithiasis, intraoperative he-
mostasis in the bed of the gall
bladder was performed using the
generator of automatic welding of
biological soft tissues. There were
no conversions in this group. In-
traoperatively in 4 (12.12%) pa-
tients with destructive forms of
inflammation of the gall bladder
perforation occurred at the time
of its touching, to remove the
defect and to prevent automat-
ed generator bile expiration used
welding of biological soft tissues.
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In the postoperative period dur-
ing the first days 2 (6.06%) pa-
tients had “scarce” discharge
from the drainage. The remain-
ing patients had “dry” drains.

The most interesting data
were obtained by the compara-
tive effectiveness in patients in
the study group with PCOS —
69 (67.65%) patients, which un-
derwent laparotomic surgery
with use of the generator of au-
tomatic welding of biological soft
tissues — in 43 (62.32%) pa-
tients and videolaparoscopic op-
erations —in 26 (37.68%) wom-
en and using the generator of
automatic welding of biological
soft tissues, as a rule, were:
wedge resection of the ovary —
in 2 (7.69%), demedulation —in
3 (11.54%) and cysts enuclea-
tion followed, if necessary, treat-
ment of bed with generator of
automatic welding of biological
soft tissues — in 21 (80.77%)
patients.

During laparotomy in PCOS
we conducted wedge resection
of one or several of the most
changed parts of ovarian tissue,
which led to a reduction of its
size to nearly normal size. In be-
nign cysts we performed enucle-
ation of a cyst. The operation
was carried out as follows: fring-
ing small slits along the edges of
the cyst, which partly stood
above the ovarian tissue was
separated from the surrounding
tissues of the epididymis. Fur-
ther “bluntly” and twisting sepa-
rated from the ovarian tissue it-
self, while trying not to open the
cavity of the cyst. In order to se-
cure hemostasis in wedge resec-
tion or ovarian cysts enucleation,
cyst’s bed was treated using the
generator of automatic welding of
soft tissues. The use of automat-
ic welding generator is allowed to
perform soft tissue homeostasis
in conjunction with a modified
wedge resection of the ovarian
tissue.

During videolaparoscopic op-
erations, we used conventional
ports for laparoscopic surgery in
the pelvic organs, the sites of in-
troduction were standard. For
the robot arm of automatic weld-
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ing generator of soft tissue there
was used a 10 mm diameter
port. Then, after revision, resec-
tion or enucleation ovarian cyst
(operation of selection and twist-
ing was produced by mechani-
cal manipulators "bluntly", trying
not to damage the cyst), or
demedulation — removal of
mostly stromal ovarian tissue
using a special tool that con-
nects to the generator automat-
ically welding of soft tissues (the
advantage of the method lies in
the preserving ovarian follicular
apparatus and without loss of
ovarian reserve). In all these
cases, surgical intervention in
the field of ovarian tissue was
treated with the generator auto-
matic welding of soft tissues.
The developed surgical proce-
dures were applied for declarative
patent of Ukraine and a positive
response has been received.

Deaths and complications in
early and late postoperative pe-
riods in either study, nor in the
control groups were not ob-
served.

Conclusions

1. Methodology for surgery
with the help of the generator of
automatic welding of biological
soft tissue is the advanced sur-
gical technology, based on the
principle of one instrument in the
“welding” and “cutting”, the main
stages of surgical intervention in
this case do not differ from tra-
ditional ones.

2. Analyzing advantages and
disadvantages of the generator
of automatic welding of biological
soft tissue and monopolar, bipo-
lar electrocautery, and should
emphasize the significant differ-
ences of videolaparoscopic pic-
tures of gallbladder bed and ova-
rian cyst’s bed, ovarian, or re-
maining with its wedge resection,
after hemostasis. If after the
electrosurgical treatment of ovar-
ian cyst bed, or left ovary with its
wedge resection, there was a
solid area of coagulation necro-
sis, the result of the generator of
automatic welding of biological
soft tissues it was visually absent
or there was a minimal zone of
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thermal damage to the liver and
the remaining ovarian tissue.

3. Using of the generator of
automatic welding of biological
tissue can shorten the duration
of surgery, making it technically
easier and more convenient for
the surgeon, and reduces the
amount of intraoperative compli-
cations as well.

4. For morphological study of
removed specimens there was
revealed that alterative changes
in the tissue of the gall bladder,
or ovarian tissue exposed to elec-
trothermal effects correspond to
the area of application of tool
electrodes and do not spread to
surrounding structures, leaving
them intact. In the area of inter-
vention together with homoge-
nized tissue there are tissue com-
ponents including cells that are
not structurally damaged, which
is an evidence of further repara-
tion and there is no loss of ovari-
an reserve in women with poly-
cystic ovary syndrome and be-
nign ovarian cysts on the back-
ground of PCOS.
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