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Perivascular connective tissue sheath and portal tracts in mammals

Patarashvili L." Tsomaia K."? Kakabadze M.? Kordzaia D."? Chanukvadze |.°

Abstract

Introduction: Many hepatic pathologies associated with the ductular reaction, changes of biliary mucosal glands, inflammation
with leukocyte infiltration, etc. involve the liver portal tracts. The number of investigations indicates the role of portal tracts in
the liver regeneration, innervation of the hepatic parenchyma; also, the portal tracts are important for surgeries aiming to treat
the biliary atresia or conduct the liver graft transplantation.

To clarify the role of the portal tracts in development of various hepatic disorders, as well as successful implementation new
interventions using the elements of a portal complex, requires translational investigations in different animals and therefore the
studies of their portal tracts architecture for this purpose.

Method: We studied the architecture of the portal tracts of humans, canines and rats with the following comparative analysis.
The methods of macerating preparations, corrosion casts of tubular structures, histology (histotopography, histochemistry, im-
munohistochemistry) were used.

Conclusion: It was revealed that the overall architecture of the human, dog and rat portal tracts and the location of the ele-
ments in them is alike: the portal veins are surrounded by arteries and bile ducts, which are localized more peripherally — border-
ing liver parenchyma. However, in the animals the arterial-fibrous and biliary fibrous layers, which are the typical structures in
humans, are less clearly developed. Humans’ and dogs’ bile ducts are supplied with mucous glands, while in rats, these structures
are replaced by a periportal biliary plexus. This fact should be related to the absence of gallbladder and therefore, to the different

conditions of bile drainage. (TCM-GM] March 2019; 4(1):P4-P7)

Keywords: Connective tissue sheet; Portal tract; Mammals;

Introduction

athologies such as cirrhosis and bile con-
P gestion are directly reflected on morpholo-

gy of liver portal tract (1). The ductular
reaction (2,3), inflammation with leukocyte infiltra-
tion (4), activity of biliary mucosal glands, as well as
links between biliary and lymphatic channels
(5,6,7,1) are developed in the area of portal complex
surrounded by perivascular fibrous sheath derived
from Glisson’s Capsule. The role of portal tracts in
the liver regeneration (8), as well as in ensuring in-
nervation of the hepatic parenchyma (9) causes great
interest. The knowledge of the architectonics of the
portal tracts is important in terms of intervention
due to biliary atresia (4) or for successful transplanta-
tion of the liver grafts (10). The porto-caval connec-
tive tissue links, discovered by us (11) increased the
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interest towards the research of morphology of por-
tal tracts and particularly after revealing that these
portocaval connective tissue links might influence on
the development of various hepato-biliary patholo-
gies (e.g. formation of hepatic vein thrombosisin case
of cholangitis)or may be used for the formation of
intrahepatic portocaval shunts (5,12,1). However, the
clarification the role of portal tracts in pathogenesis
of the various deseases, as well as introduction of
new interventions based on the usage of their ele-
ments needs conducting additional translational re-
searches in various experimental models. This, in its
turn, requires the study of the pecularities of portal
tracts in different animals, both under normal as well
as pathilogical conditions.

We aimed to conduct the comparative analysis of
morphology of the portal tracts of humans, canines
and rats.

Materials and methods

The following was used for research: a) The-
archive material included 58 slices of macerating
preparations,containing hepatic portal tracts, as well
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as 0.5cm slices from the 100pm of the same areas,
obtained from the corpses of adults (whose death was
not related with liver pathology) of both sexes.The
part of the slices was prepared by the combination of
various colored ink and gelatin mixture of the portal
vein, biliaty tract and/or hepatic artery (proportion
1:3) following the preliminary injection (L
Chanukvadze's archive, at the Chair of Operative Sut-
gery and Topographic Anatomy of Thilisi State Medi-
cal University);b) The archive material, includedcorro-
sive preparations of hepatic tubular structure of 6
adult mongrel (street) dogs of both sexes (Made of
latex manufactured by NAIRIT and tissue disruption
in 90% HaSOy); as well as up to 0,3cm thikslicesfrom
30um, prepared from the 5 dogs’ liver fragments,
containing portal tracts. The part of the slices was
prepared by the combination of various colored ink
and gelatin mixture of the portal vein, biliary tract
and/or hepatic attery (proportion 1:3) following the
preliminary injection (The animals were control ani-
mals in the series of studies of the biliary engorge-
ment [D. Kordzaia Archive, at the Chair of Operative
Surgery and Topographic Anatomy of Thilisi State
Medical University]); g) The slices, from 4um up to
100um thick, containing the portal tracts of the livers
of 16 rats of both sexes, which died during the imple-
mentation of the various operative models of the on-
going scientific research within the ongoing scientific
research Aleksandre Natishvili Institute of Morpholo-
gy of Ivane Javakhishvili Thilisi State University.

The mentioned slices were studied by using bin-
ocular magnifying glass or light microscope (Micros
[Austria]),by the hematoxylin-eosin, Van Gieson
method (Weyhert picro-fuchsin) and after painting
with Masson Trichrome (additionally, part of the slic-
es was painted by reticulin - for revealing reticular
fibers); The mucicarmine stain was applied for reveal-
ing mucosal biliary glands.Part of the preparations
were marked by cytokeratin (CK19, CK7, AE1/
AE3), stem cells (OV0), smooth muscle actin(SMA,
NCAM) markers.

As a result of histological studies (including his-
totopographic) of the preparations, the typical de-
scription of human liver portals has been developed,
which covered all the structures located at this site,
their interpositioning and interconnection.

The abovementioned was followed by studying
the dog and rat portal tracts and identification of the
structures within them, taking into account the de-
scription of the human liver portal tract.

We have conducted tabular comparison of the
obtained datasimilarly to what was performed by W.
A. Beresford and D ]. M. Henninger (13), to reveal
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the similarities and differences between the livers of
vertebrates.

Results and discussion

Results of the research are presented in the table
N1. The table contains general description of portal
tracts of humans, dogs and rats and at the same time
it gives part of the digital photoes and schemes of
these portal tracts for illustration.

Conclusion

The overall architecture of the human, dog and
rat portal tracts and the location of the elements in
them is alike: the portal veins are surrounded by arter-
ies, followed by bile ducts. The nerves and lymphatic
vessels are “scattered” in the portal area. In addition,
the smaller the dimensions of the liver and therefore
its tubular structures are, the thinner the fibrous
sheath of the portal veins, hepatic arteries and bile
ducts is.Also, the arterial-fibrous and biliary fibrous
layers are less clearly developed and do not organize
the circular sheath.Human and dog bile ducts are sup-
plied with mucous glands, while in rats, these struc-
tures are replaced by a periportal biliary plexus. This
fact, as well as presence in "larger dozes" of the
smooth muscular fibers in these ducts, should be re-
lated to the absence of gallbladder and therefore, to
the different conditions of bile drainage.
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Fig 1. Vasculo-fibrous architecture
of the major portal tract (per 1.
Chanukvadze.)

V.P. Portal vein; B.D. Bile ducts;
A. Hepatic arteries. 1. Fibrous
sheath of the portal vein; 2.Fibrons
inter-arterial sheath; 3.Parabiliary
connective tissue; 4.Mucous biliary
Glands; 5. Lymph ducts; 6. Peri-
vascular fibrous capsule; 7. Hepatic
tissue.
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Fig 2. Lobar portal tract; 1.
portal vein; 2." artery; 3. bile
ducts are filld with ink-gelatine
mixture;” 4. mucosal ~biliary

land. (Binocular Lupe; initial
%( 3 0)(B 4

(

¥

Fig 3.Histotopogram of the
portal  tract. 1.Portal  vein;

2.Bile ducts  (filled by ink
gelatin); 3. Hepatic  artery.
(Picrofuxin; initial X30).

Fig 4. Hz';z‘alo%;gmm of the
portal  tract. 1.Portal " vein;

2.Bile ducts 3. Hepar-
ic artery. 3. Parenchyma.
(HE; initial X30).

Fig 5. Histotopogram of the
portal tract. PV-Portal vein;
BD - Bile ducts (filled by ink
gelatin); A-Hepatic artery; G/
— Biliary glands. (Picrofuxiny
initial X30).

The portal complex of
humans are represented by
three  consecutively
ranged circular sheaths -
fibrous-portal, fibrous-
arterial and fibrous-biliary
layers - enveloped within a
fibrous sheath of the whole
portal complex —a peri-
vascular  fibrous sheath,
representing the intrahepat-
ic derivate of Glisson’s
capsule.

The collagen, reticular and
clastic fibers, as well as
smooth muscle fibers are
distinguished in the com-
position of all mentioned
layers and the walls of the
branches of bile duct,
portal vein and hepatic
artery, though in dramati-
cally  different  correla-
tionsthey represented
relatively to a less extent in
the vein and duct walls,
while they create quite well
expressed layer in the artery
walls(14,15).

The fibrous-biliary layer is
located most peripherally.
It is  represented by
branched gross and small
caliber ducts, intra- and
extramural mucosal biliary
glands and  peribiliary/
periglandular  connective
tissue, which is immediately
sutrounded by  firmly
attached  peri-  vascular
fibrous sheath. The peri-
glandular connective tissue
represents  the  lateral
branches of  peribiliary
connective (fibrotic) tissue.
Its recesses contain the
extramural  portions  of
mucosal biliary glands. The
lymphatic  network  of
portal tract is in close
contact with biliary struc-
tures.The blind glandular
terminals  of  extramural
mucosal glands are related
to the lateral surfaces of
adjacent bile ducts. Howev-
er, the anterior (internal)
surface of the bile ducts
facing the center of the
portal tract are in close
relationship ~ with  the
fibrous-arterial layer. The
postetior (external) surface
of the bile ductsare facing
the parenchyma. Both of
these surfaces are free from
mucosal biliary glands or
the glands situated on these
areas are small and don’t
occupy the space inside the
portal  tracts (intramural
glands).

We have confirmed that
connecting tissue fibers are
located not only in the
above described layers of
the portal complex and in
the adventitia of existing
ductular structures, but
they move to the parenchy-
ma and appear in the
Disse's spaces, where they
form the soft matrix for
the sinusoids.This data
coincide with the results
obtained in the study of

ar-

' Klin Wochen-schr

(14,16,17). The hepatic
efferent nerves are located
in the portal tracts, which
according to McCuskey
(9)representaminergic,
cholinergic,peptidergic, and
nitrergic nerves. Their fibers
penetrate to the liver
parenchyma and participate
in the regulation of the
liver cells function and
blood citrculation in the
sinusoids.

Fig 6. Histology of portal
tract (close to %e j/evi/ ;}/
branching of portal vein). 1.
Portal ven; 2. Hepatic artery;
3. Bile duct; Arrow - Peri-
vascular — fibrous

capsule.
(HHE; inttial X30)

Fig 7. Corrosion Casts of
tubular structures of the portal
tract. 1. Portal vein; 2. Hepatic
artery; 3. Bile duct; 4. 1.eakage of
latex: due to detoriation of the bile
duct. (Binocular Lupe; initial X
30).

Fig 8Reticular fibers of
portal  tract. 'The fibers
surrounding  the  portal
complex are continued into
the fibers of Disse’s space.

(Reticulin; inztial X 400).

Fig 9. Corrosion cast of Bile
duct. 1. Bile duct; 2. Biliary

land. (Binocular
initial X 50).

Lupa;

Fig 10. Part of the histotopo-
gram of the portal tract.
1.Portal vein; 2.Bile ducts
3. Hepatic artery. 4. Area of
opening of biliary glands into
bile  duet; (HSE;  initial
X100)

The structure of the
canine portal tract is
principally identical to
the structure of human
portal tracts. At the
same time, the fibrous
layer of the portal veins,
hepatic arteries and bile
ducts is thinner. The bile
ducts and arteries in the
tract maintain  such
topography, as noted in
the human portal tracts.
Although, in contrast to
them, the arterial-
fibrous and  biliary
fibrous layers are less
cleatly defined, as well
as  whole circular
sheath. There are
smooth muscle fibers
among the connective-
tissue fibers, in the walls
of the portal vein and
the branches of the bile
duct. The similar fibers
develop  the  well-
formed sheath within
the walls of the artery.

The inner space of the
Capsula Perivascula,
represents  the area,
where the portal
vein,branches of the
hepatic arteries (several)
and bile ducts (several),
biliary mucosal glands,

lymph  vessels  and
nerves  are  placed
among the connective
tissue fibers,located

with the different densi-
ty. As in case of hu-
mans, the biliary muco-
sal glands join the bile
ducts along the two
opposite lines — on the

surfaces of the bile
ducts that aredirected
neither  towards the

portal vein, nor to the
parenchyme.These two
surfaces are free from
mucosal biliar glands or
the glands situated on
these areas are
and localized intramu-
rally.

The connective tissue
fibers, originating from
the portal tracts and
heading  along  the
Disse's  spaces,  are
noted in the dog's liver,
just like the human
liver. The location and
branching of the nerve
fibers of the portal tract
is the same as in the
human liver.

small

Fig 11. Portal tract and Hepatic
Veein. 1. Portal vein; 2. Hepatic
vein; 3. Bile duct; 4. Periportal
biliary ~ plexus; 5. Parenchyma.
(AE1/AE2); initial X 100).

Fig 12. Fragment of portal
tract. 1. Portal vein; 2. Bile
duct; 3. Smooth muscle fibers in
the Fibrons sheath of the portal
vein and wall of bile duct; 4.
Parenchyma.  (SMA;  initial
X100).

Fig 13. Fragment of portal
tract. 1. Bile duct;; 2. Hepatic

Artery; 3. Smooth muscle fibers
in the walls of Hepatic Artery
and Bile duct; 4. Parenchima.
(SMA; initial X100).

Fig 14.Histology of the part of
the portal tract. 1.Portal vein;

2.Bile ducts 3. Hepatic
artery. 4.Parenchima (HSE;
initial X100)

Fig 15.Reticular  fibers  of
portal tract. The fibers sur-
rounding the portal complex: are
continned into  the fibers of
Disse’s space. (Reticuliny initial

X 200).

The structure of the rat
portal tracts repeat the
structure of human and
dog portal tracts in prin-
ciple. At the same time,
the fibrous sheath of the
portal veins and bile
ducts is even more thin-
ner than in dogs.Atrteries
and bile ducts in the tract
maintain the same topog-
raphy towards the portal
vein as in the human and
dog portal tracts, athough
the arterial-fibrous
and biliary fibrous layers
are not identified unlike
them, as the
whole circular sheath.

The inner space of the
Capsula Perivascula,
represents  the  area,
where the portal
vein,branches  of  the
hepatic arteries (several)
and bile ducts (several),
lymph vessels and nerves
are placed among the
connective tissue fibers,
located with the different
density. Smooth muscular
fibersdetected in  the
thickness of the wall of
the bile ducts in larger

| quantities(In some areas

they create sheath-like
structure).

Unlike humans and dogs,

| rats do not have mucosal

biliary glands:they are
"replaced" by periportal
biliary plexus, which on
the one hand is linked to
bile ducts, and on the
other hand with intra-
lobular (Hering) ductules
and bile capillaries. Con-
nective  tissue  fibers
located in the rat liver
parenchyma (Disset's
spaces) are much more
soft and lesser in quantity
than it is observed in
human or even in the
dog's liver.

The location of the nerve
fibers in the portal tract
more or less repeats their
topography in human and
dog portal
tracts.However, as con-
firmed, in contrast to
them, do not provide
fibers inside the liver
lobules (9)
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The role of somatic polyploidy in various liver pathologies in rats

Karumidze N. Dzidziguri D.

Abstract

Introduction: Polyploidy is a widespread phenomenon in nature multiple increased content of the chromosomes 4n, 8n, 16n,
etc). The frequency of its occurrence varies in different classes of organisms. The highest ploidy characterizes protozoans.
Polyploid is relatively rare in multicellular organisms, among which such hermaphrodites are distinguished with the content of
high-ploidic cells as for example mollusks (128n). The plant and animal bodies stand in marked contrast in terms of poliploydy
as well. High vitality and fertility of polyploidic plants provided the basis for the process of applying high ploidic plants as the
raw material in the selection. In case of mammals, polyploidy is most intensively studied in on the example of the liver, as it
belongs to that small number of organs, for which normally characteristic polyploidy is described in all species. At the same
time, polyploidization is a process initiated in the destructive tissue of liver in the conditions of various pathologies. Despite
this, biological importance of polyploidy and its signaling pathways are not yet fully studied

Method: We have reviewed literature in the next scientific databases: PubMed and Google Scholar. Articles were browsed by
using advance seatch tools and filtered all open accessed articles with next keywotds in title and/or abstract: Liver Regeneration;
Liver cell, Polyploidy; Liver pathologies; Liver injury; Pathways, mechanism of poliploidy;

Conclusion: According to several hypotheses in literature, polyploidy is associated with maturation of hepatocytes and termi-
nal differentiation protects against oxidative stress and damages caused by various pathogens and increase the functional activi-
ty of hepatocytes. Comparative study of interconnected cascade signaling pathways, averaged by protein kinases, regulating

Karnmidze et al.

liver restoration under normal and pathological conditions by using various experimental models.

(TCM-GM]J March 2019; 4 (1):P8-P10)

Keywords: Liver; Poliploidy; Regeneration;

Introduction

tudy of molecular mechanisms of reparative
S regeneration of organs of the mammals remains

the topical problem of medicine and biology. In

this respect, liver is studied especially intense-
ly, as under normal and pathological conditions, as it is
known, the mechanisms of its restoration provide
maintenance of hystoarchitectonics and functional activi-
ty of the organs as well as metabolism and ultimately the
homeostasis of the whole body. Therefore, it is obvious
that there should exist rapid and efficient possibility of
recovery of the liver lesions, caused by various factors.
This is a unique regeneration ability of the liver, which
implies full restoration of body mass and function. This
makes liver different from other organs, which are
healed up by scarring after lesion (1,2,3,4).

It is known that reparative regeneration of the liver in
response to the resection, as , is reached by proliferation
of hepatocytes, polyploidization and hypertrophy. Their
percentage share in the process of mass and function res-
toration is thoroughly studied (Approximately 50%: 30%:
20%, respectively). However, there is a relatively little
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information aboutthe fact that liver restoration does not
always occur with all three above mentioned mechanisms
of regeneration and/or is taking place differently in terms
of time. Thus, it is shown that the restoration of the cho-
lestasic liver of the rat at the initial stage occurs only
through polyploidization, without the increase of the
quantity of cells (5); After partial hepatactomy, restoration
of hepatic weight without proliferation is described in
Skp2-deficient mice. In this case, it is shown the increase
of the hepatocytes ploidy in the response to trauma too
(6). The growth of DNA ploidy is also described in differ-
ent tissues of mammals (heart, liver, cornea) (7). As for
the model of the alimentary dyslipidemia, it is established
that application of regeneration mechanism depends on
the duration hepatogenic ration and degtree of lesion. In
case of steatosis (30™ day) only the hypertrophy of cells is
noticed, as for the steatohepatitis (90t day) the polyploi-
dization of cells and in case of the the fibrosis (180 days)
proliferation of immature cells. It follows from the above
mentioned that in some pathologies the liver restoration
is achieved by the quantitative increase of high-ploidic
cells. However, it is not fully understood the activation/
inactivation processes of which signaling paths provides
their appearance in particular cases.

Polyploidy, i.e. multifold increase of the number of
chromosomes in the cell (4n or 8n) was first described in
plants about 100 years ago. This is a widespread physio-
logical condition in plants, and in particular in angio-
sperms (8), also in fishes and amphibians (9). It should be
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noted that the degree of polyploidization varies for differ-
ent species (10).

Polyploidy is also characteristic for mammals. The
multifold increased set of chromosomes can be found in
such terminally differentiated cells as: megakaryocyte, car-
diomyocytes, trophoblast giant cells, Purkinje cell, retinal
ganglion cells and hepatocytes (11,12,13,14,15,16). Poly-
ploidy, or multifold increase in chromosomes in the cells
are usually considered result of anincompletemitosis. In
particular, after the reception of the signal, there occurred
endoreduplication (form of endometriosis), or DNA du-
plication in the cells. After moving to the mitosis phase,
karyokinesis and cytokinesis and/or just cytokinesis are
blocked in these cells, which is accompanied by creation of
two-nuclear and single nuclei cells. After leaving the cycle,
such cell can perform specific functions throughout life.
As for their breeding, Polyploid cell in interfaces, follow-
ing doubling of DNA, should definitely go through all the
stages of mitosis (13,17,18,19,20,21). It is noteworthy that
during viral infections (mononucleosis, hepatitis, etc.),
there was revealed an alternative way of producing poly-
ploid cells, that implies merging cells (22).

Polyploidization of parenchyma cells is very important
but not the only criteria in order to assess the regenerative
processes to current in the liver Polyploidization of
hepatocytes is widely studied. The formation of polyploid
is based on three following processes: 1.Re-duplication; 2.
Merging somatic cells or their nuclei; 3.Not separation of
chromosomes during meiosis. Accordingly, the somatic
and meiotic polyploidy is distinguished. Two basic forms
of somatic polyploidization are distinguished: physiological
and pathological (23). The liver's physiological polyploidi-
zation is considered as the age-dependent process that
usually begins at the early stage of postnatal development
and continues throughout life. Tetraploid cells derived
from the incomplete mitosis of proliferative diploid
hepatocytes are forming tetraploid and so on high ploidy
hepatocytes following the additional mitosis cycle. For
example, in case of the rodents during the first 3 weeks
after birth, the liver is mainly represented by diploid cells
(2n). From the 4th week, their proportionate number is
reduced and two-nuclear diploid or tetraploid (2x2 n) and
single-nuclei tetraploid (4n 8n) cells appear. Octoploid
(two-nuclear 2x4n and single nuclei 8n) cells are intensely
multiplied from 2 to 3 months from the birth (24,15,25,
26). In humans, polyploid cells appear in the postnatal pe-
riod during liver development (hepatogenesis). Their num-
ber is more or less stable during maturity, but during aging
the rapid increase of high polyadic liver cells is observed.
For example, their number in mice is 90% and in people
40% (24).

It is believed that the increase in the number of poly-
ploidic cells along with the aging of organism is the result
of uneven growth of organ systems that are caused by sup-
pressed mitotic activity in some organs. Polyploidization
of the part of the liver tissue eliminates the imbalance in
growth. If we artificially stop the growth of the organism
then the polyploidization of the organs with low mitosis
will be also suspended. Therefore, the process of polyploi-
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dization of hepatocytes is considered as an evolutionary
adaptation mechanism (13), molecular basis of which is
still unclear (27) In addition, it is shown that the higher the
cells ploidy is, the lower their mitosis activity (28). It is also
noteworthy that polyploidy is disastrous if it is revealed
during embryonic development. Consequently, sometimes
the cause of spontaneous cessation of pregnancy is the
cause of death of such embryos (3).

In mammals the ploidy of the liver cells increase in
case of different pathological processes (pathologic poly-
ploidization), as a result of loss of the liver mass and liver
lesion (5,29) The following are considered to be patholog-
ical process: mechanical hepatic injury (eg. hepatectomy),
chemical liver injury (by a variety of toxic substances), ra-
diation, oxidative and stress, tumor processes (30).

It is shown that in order to restore the function after
bilateral adrenallectomy, the compensitive mechanism is
launched in the liver tissue of white rats, that causes multy-
fold increase of genome in hepatocytes. In such conditions
(hormonal imbalance) initiation of rapid division (early
mitosis) of the mentioned cells in the resected liver and
partial restoration of the function of the organ is reached.
In order to restore function, the accumulation of high-
ploidic cells in the liver parenchyme occurs also aftercom-
mon bile duct ligation. It should be noted that in contrast
to the adrenalectomized animal in case of cholestasis their
accelerated transition in the mitosis phase does not occur.

It has been more than not one year how the number
of articles, concerning the studies of the correlation of
liver diseases and the autonomic nervous system, has been
significantly increased. It is shown that cutting the liver
branch of the vagus nerve weakens, but does not suppress
the regeneration process, while subdiaphragmatic vagoto-
my inhibits restoration growth. According to the data
available today, participation of the vagus nerve can be
explained by the direct and specific impact of the so called
vagus factor (e.g. hepatocytes growth factor - HGF) in
liver regeneration. It is also noteworthy that the data on
the role of subdiaphragmatic vagotomy in liver regenera-
tion in some cases is mutually exclusive. Such number of
articles, confirms the necessity of more thorough research
of participation of this system in regulation of body
growth and regeneration (31,32).

It is shown that, despite the activation of eatly re-
sponse genes after subdiaphragmatic vagotomy, hindering
of the multiplication of liver parenchymal cells still occurs.
This indicates that only delay of the emergence of mitosis
in vagotomized animals on later periods (4 days) of the
subdiaphragmatic vagotomy might be determined by the
activation of the alternative signal path (33).

From the above, it follows that study of the liver re-
generation interconnected cascade signals, mediated cyto-
kines, growth factors and protein kinases, is very im-
portant (1,2) In particular, it is established that signal,
which reached the cell by means of various factors, causes
a wide range of responses (proliferation, differentiation,
apoptosis, etc.) with cascade activation of intracellular sig-
nalling pathways of protein kinases (with mitogen-
activated protein kinases - MAPK). Despite the numerous
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studies, the following questions still remain unanswered:

1. Which signal path determines polyploidization of
cells for example?

2. Is this signal path independent or is it activating
another process (eg. proliferation, apoptosis)?

3. Does the only one signal cascade provide manifold
increase of the genome or is there any reserve mechanisms?

4. Is/are the signal path/s of physiological and patho-
logical polyploidization different and etc.
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Management of Infertility in Women with Ovarian Endometrioma

Grigalashvili N.

Abstract

Introduction: In the current article the attempt is made to summarize the evidence on the benefits of laparoscopic cystecto-

my in the treatment of women infertility.

Method: The data concerning the issue was collected from the Google, NCBI and PubMed database by the use of keywords,
such as: ovarian endometrioma, infertility, diagnosis, treatment . The years for search were 1990-2018.

Conclusion:

The positive aspects of laparoscopic removal of endometrial cyst are such as the high rate of spontaneous preg-

nancy as well as successful in vitro fertilization and birth giving after laparoscopy. At the same time, we stress the importance
of the rising awareness of endometriosis in wider community to encourage women with endometriosis symptoms , especially
those with unusual symptomatology, to seek for medical aid timely. (TCM-GM]J March 2019; 4 (1):P11-P14)

Keywords: Ovarian endometrioma; Diagnosis; Laparoscopy; Fertility.

ollowing article is aimed at discussing the prob-

lems of the treatment of ovarian endometrio-

ma (OMA), with respect to the management of
infertility in OMA sufferers. The data was collected from
the Google, NCBI and PubMed database by the use of
keywords, such as: ovarian endometrioma, infertility,
diagnosis, treatment . The years for search were 1990-
2018.
Endometriosis is defined as an inflammatory disease,
characterized by the development of endometrial tissue
out of the uterus (1). Three principal issues need to be
considered in the clinical treatment of endomettiosis:
pain, recurrence, and infertility. As a common chronic
disease, endometriosis with its pathological symptomatol-
ogy affects quality of life of the patients. Women with
endometriosis are impaired physically and socially. At the
same time, infertility is the leading cause of psychological
problems in endometriosis sufferers (2,3).
50% of the women, addressing physicians because of
infertility in the USA and Europe,are diagnosed with en-
dometriosis  (4). About 35000 women ate infertile in
Georgia (5).

Among clinically distinct forms of endometrial
growths, such as peritoneal endometriosis, deeply infil-
trating endometriosis and cystic OMA (Figure 1), the
latter affects 17-44% of women, diagnosed with endome-
triosis in reproductive age (6-8). OMA affects normal
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ovarian function as long as it contains mediating enzymes,
causing cellular damage, as well as inflammatory substanc-
es, reactive oxygen and iron. In contrast to other benign
cysts, OMA causes serious oxidative stress in the healthy
ovarian cortex and inhibits the angiogenesis in the ovary.
As a result, oogenesis is deeply affected and women with
OMA suffer from infertility. OMA has a negative influ-
ence on the development of oocytes and fertilization as
well as on the outcome of pregnancy, mainly due to the
implantation problems (9).

Infertility is considered as one of the leading symp-
toms of the OMA, affecting about 35-50% of women
with endometriosis (10). The rate of spontaneous fertiliza-
tion in the OMA sufferers varies between 31% (11) and
43% (12) and monthly rate of pregnancy makes one third
of the pregnancy rate from 2% to 10% in healthy women
(13,14). According to the retrospective analysis, the rate
of endometriosis in infertile women reaches 46.05% in
Georgia (15).

The problem, we would like to note here, is related to
the delay in diagnosis of endometriosis. The onset of the
disease is characterized by pain in the pelvic, dysmenor-
thea, bleeding and pain during sexual intercourse. After
the onset of the pain, teenagers refer to clinic after 2 years
on average, women aged 20-29 - in 6 months and those
aged 30 and more — in 2 months. However, in some par-
ticular cases this period may be prolonged to 3-13 years
(16,17). Due attention should be paid to the reasons be-
hind the delayed visit to the clinic. On the one hand,
women prefer to hide the problem related to the repro-
ductive system and do not want to discuss it even with a
physician (18). In our opinion, raising endometriosis
awareness campaign in mass-media as well as discussion
of the problem with teenagers in schools, with participa-
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tion of the specialists in the field, will help to deal with
these problems. On the other hand, some physical charac-
teristics of endometriosis in the young age are responsible
for the delayed diagnosis. Endometriosis in girls may de-
velop before the beginning of the menstrual cycle, the
symptoms of the disease in teenagers does not have classi-
cal character as compared to endometriosis in adults and
in some clinical cases, normal menstrual cycle may develop
in the presence of endometriosis (18, 19). Physicians
should be more attentive to such clinical cases and con-
vince patient to undergo laparoscopic diagnostics of endo-
metriosis.

Another problem of the treatment of endometriosis is
a controversy with respect to which approach to the treat-
ment should be used. Generally, laparoscopy is considered
as a Gold Standard for the treatment of endometriosis and
OMA in particular. While surgical treatment may improve
spontaneous pregnancy rates by restoring the pelvic anato-
my, it remains unclear as to whether surgical intervention
on the ovary itself is beneficial as it may not reverse the
inflammatory and bio molecular changes, shown to influ-
ence fertilization and implantation. Furthermore, there are
concerns regarding the safety of surgical treatments, lapa-
rotomy in particular, with a reported reduction in the ovar-
ian reserve, damage of adjacent tissues and the risk of re-
quiring an oophorectomy (20-22). This conflict suggests
that management should be individualized and based upon
clinical factors, including pain symptoms and the size of
the cysts as well as concerns over potential malignancy.
Although the rate of the transformation of the benign en-
dometrial cyst into the malignant is only 0.7-1% (0.7-1%
(7), women with the risk of cancer should consult to radi-
ologist prior to undergoing the surgical intervention for
treating infertility.

In our opinion, the decision about surgical interven-
tion should be based on clear understanding of the bene-
fits of surgical treatment per se and in comparison to other
interventions. We provide the summary of the findings,
which point to the positive effect of laparoscopic cystecto-
my in the treatment of infertility in women with OMA.

The study findings argue for the better outcome of the
laparoscopic ovarian cystectomy as compared to the drain-
age and coagulation. Authors (23) reported on 16.2% of
pregnancy in 21 months of postoperative observation.
According to recent studies the rate of pregnancy during
the 12 months of postoperative observation was 60% (24),
30-67% after the 1 year of cystectomy (13) and 54% in
much long-lasting postoperative observation of OMA pa-
tients (25). At the same time, the positive effect of laparo-
scopic removal of the endometriotic cyst was the same in
patients with different stages of the disease (24). Although
the percentage of patients with the 4-th stage was lower as
compared to others, the difference was not statistically
reliable. As compared to the 30% rate of pregnancy after
coagulation of endometriotic cyst (26,27), the pregnancy
parameters after laparoscopy ate really promising. Accord-
ing to Georgian researchers (15), pregnancy rate in infertile
patients with minimal or mild endometriosis after laparo-
scopic coagulation of endometrial lesions during 9-
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12month follow-up was 34.2 % (69 pregnancies from 202
women), while in laparoscopic excision group pregnancy
rates were significantly higher — 49.3% (37 pregnancies
from 75 women).

Usually, the size of OMA varies from the microscopic
to 4 cm. However, larger cysts are observed in some clini-
cal cases as well (28). Laparoscopic removal of endometri-
al cyst is strongly recommended when the size of the cyst
exceeds the 3 cm. Surgical laparoscopic intervention in
such case minimizes the pain, postpones the recurrence
(29,30). Postoperative hormonal treatment helps in pre-
vention of the recurrence for longer time (31). However,
hormonal treatment does not improve spontaneous preg-
nancy rates and therefore, it is not desirable in patients,
who try to conceive (13). At the same time, the decision to
proceed with surgery should be considered carefully if pa-
tients have had previous ovarian surgery. In clinical cases
with endometrioma larger than 3 c¢m, cystectomy is indi-
cated prior to Assisted reproductive technology when it is
associated with pain or inaccessibility of follicles (32).

Laparoscopic treatment of endometrioma is widely
practiced before in vitro fertilization. According to authors
(33), after surgical intervention, the rate of successful de-
livery, spontaneous pregnancy after first birth giving and
miscarriage was the same as in the control group. Howev-
er, the patients were treated with high doses of gonadotro-
pins.

Contemporary studies of pharmacotherapy are prom-
ising with respect to solving the problem of the reduction
of ovarian reserve after laparoscopy. The agents of the
first line are such as non-steroid analgesics, hormonal con-
traceptives and progesterone (34,35).

There are alternatives to laparoscopy as well. Trans-
vaginal aspiration of endometrioma with ultrasound con-
trol has been practiced since the end of the 20-th century
(36). The limitation of this method is that it can not be
used in women, especially teenagers, who are still not sex-
ually active. Sclerotherapy is one more alternative to lapa-
roscopy, which is recognized as a non-surgical technics,
preserving ovarian reserve (37,38). Sclerotherapy agents
infused into the cystic cavity are washed out from the cyst
or remain in-situ. In both cases the agents disrupt the epi-
thelial underlining of the cystic cavity, leading to the in-
flammation, fibrosis and finally, to the cyst obliteration
(39). However, the benefit of the sclerotherapy with re-
spect to the management of the fertility of women with
OMA is still not cleat (6).

In conclusion: There are many pros and cons with
respect to the surgical laparoscopic approach of the treat-
ment of OMA. We made an attempt to collect the evi-
dence on the benefits of laparoscopic cystectomy in the
treatment of women with infertility. The positive aspects
of laparoscopic removal of endometrial cyst are such as:
high rate of spontaneous pregnancy, as well as successtul
in vitro fertilization and life birth after laparoscopy. At the
same time, we emphasize the importance of raising aware-
ness about endometriosis in wider community to encour-
age women with endometriosis symptoms to seek for
medical aid timely. At the same time, in our opinion,
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symptoms of endometriosis among adolescents, unusual
for classical endometriosis symptomatology,observed in
the adults, deserve due attention for timely diagnostics of
endometriosis.

Figure 1: Ovarian endometrioma
1-endometroid cyst, 2- adjacent ovarian tissue, retracted by the surgical instrument (3).
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Minimal fresh gas flow anesthesia
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Abstract

Background: Reducing the fresh gas flow < 0.5 L/min during maintenance of
anesthesia is associated with several benefits. Enhanced preservation of temperature
and humidity, cost savings through more efficient utilization of inhaled anesthetics,
and environmental considerations are three key reasons to implement minimal-flow
and closed-circuit anesthesia, although potential risks are hypoxic gas mixtures and
inadequate depth of anesthesia. The third-generation inhaled anesthetics have low
blood and low tissue solubility, which facilitates rapid equilibration between the
alveolar and effect site (brain) concentrations and makes them ideally suited for low-
flow techniques. The use of modern anesthesia machines designed for minimal-flow
techniques, leak-free circle systems, highly efficient CO; absorbers, and the common
practice of utilizing real time multi gas monitor, including essential alarm systems,
allow for safe and cost effective minimal flow techniques during maintenance of
anesthesia.

Aim: The aim of this brief review is to provide an update on the theory regarding
minimal fresh gas flow techniques for inhaled general anesthesia. The article also
includes an update and discussion of the practical aspects associated with minimal
flow anesthesia, including the advantages, potential limitations, and safety
considerations of this important anesthesia technique.

Materials and Methods: We reviewed most of the existing literature in this field. We
summarized all of them to approve safety and advantage of this type of anesthesia
technique.

Conclusion: Literature review proves that with our modern anesthesia machines,
reducing the fresh gas flow of oxygen to 0.3-0.5 L/min and using third generation
inhaled anesthetics provide a reassuringly safe anesthesia technique. This
environmentally friendly practice can easily be implemented for elective anesthesia.
Furthermore it will facilitate cost savings and improve temperature homeostasis.
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