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Difference in the indices of adipose tissue and peripheral blood cells of in-

dividuals with overweight

Gogiashvili L.! Tsagareli Z. Nikobadze E.! Melikadze E.! Dgebuadze M. Kvachadze T.

Abstract

Background: Overweight is one of the predisposing risk factors for the development of different diseases, pathogenesis of
which is based on the various types of disturbances of the adipose tissue structure, impeding both local and systemic me-
tabolism. Recent experimental and clinical studies have revealed a new phenomenon: overweight leads to inflammation of adi-
pose tissue and dynamically acts on the peripheral blood monocytes. In this correlation, the utmost importance is given to
macrophages of the white adipose tissue (WAT) and monocytes, which account for not only the necrosis of adipocytes and
utilization of the cellular debris, but also to the formation and persistence of the chronic inflammation sites.

Aim of the study: To identify the dynamic morphologic changes in adipose tissue in individuals with overweight and with
different degrees of obesity, taking into account the ability of leptin to activate PMNs; find out the correlation between the
altered level of inflammation, plasma levels of leptin and changes of cells in peripheral blood, monocytes/tissue macrophages
and PMNs; perform the quantitative assessment of the data.

Methods: puncture biopsy samples from the gluteal area white adipose tissue and 2 ml. of venous blood samples were collect-
ed from male (n=14) and female patients (n=11) with age ranging in 41.5£12.3 years (mean & SD), receiving treatment for
overweight and increased body mass. The body mass index (BMI) was calculated by Quetelet index: BMI = body weight (kg) /
height? (m). The patients were classified depending on BMI according to the degree of obesity (WHO, 1997).

The leptin was measured in the blood serum by immunoenzyme method using the reagents kit (“Leptin (Sandwich) ELISA”,
DRG Instruments GmbH, Germany). Histological and Electron microscopic methods were used.

Results and conclusion. Based on the given data, statistically significant differences were obtained in all studied parameters
between group I (normal weight + overweight) and group II (I, II and III degree obesity) (t-criterion of Student and U-
criterion of Mann-Whitney) (Table 2a, 2b, 3).

The state of monocytes/ macrophages and peripheral blood cells reflects not so significantly obvious changes on the body
weight, increased production and utilization of leptin activates the recruitment of macrophages from peripheral blood, simulta-
neously promoting their phagocytic function, which eventually leads to lipophagocytosis, necrosis and build-up of cellular de-
bris with repeated activation of macrophages. Consequently, the interrelation between increased production of leptin, break-
down of adipocytes from WAT and characteristic reaction of monocytes and macrophages on increased body weight repre-
sents the cause for persisting sites of necrosis in adipose tissue and formation of chronic inflammatory response, supporting to
remodeling of adipocytes and progression of derangements in fat metabolism from increased body weight to different degrees
of obesity, having at the same time the important diagnostic and prognostic potential. TCM-GM] September 2017; 2
(2):P4-P11)
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Introduction

verweight is one of the predisposing risk fac-
tors for the development of different diseases,
pathogenesis of which is grounded on the vari-
ous types of disturbances of the adipose tissue

structure, impeding both local and systemic metabo-
lism!2. Recent experimental and clinical studies have re-
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vealed a new phenomenon: overweight leads to inflamma-
tion of adipose tissue3. In this correlation, the utmost im-
portance is given to macrophages of the white adipose
tissue (WAT), which account for not only the necrosis of
adipocytes and utilization of the cellular debris, but also to
the formation and persistence of the chronic inflamma-
tion sites*. Morphologic studies have shown that macro-
phages in fat tissue are localized predominantly around
hypertrophic and/or necrotic adipocytes, forming the
characteristic i.e. ring-like structure; at the same time most
of the macrophages have pro-inflammatory effects stimu-
lating the apoptosis of altered adipose cells. During the
process of apoptosis in adipocytes, half of the macro-
phages surrounding the adipose cell will die. The exact
mechanism of the death pathway for macrophages is still
unclear®.
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The obesity involves the pathologic positive feedback
circle: hypertrophic adipocytes producing chemokines and
their receptors, which initiate the recruitment of mono-
cytes/macrophages; the latter contribute to the hypertro-
phy of adipocytes with greater extent and in addition, pro-
duce the adhesion proteins, which finally leads to the fur-
ther development of inflaimmatory reaction. The given
hypothesis about close interactions between macrophages
and adipocytes is also supported by our studies, which al-
ters the functional state of both types of cellsé78.

Significant role in the regulation of fat tissue metabo-
lism is played by the fat hormone synthesized in the adipo-
cytes — leptin — one of the adipokines produced by fat tis-
sue: signaling protein the serum concentration of which
reflects the summary energetic reserve of fat tissue. High
levels of leptin lead to the decreased secretion of Insulin,
thereby representing the central factor in the pathogenesis
of type II Diabetes Mellitus. In addition to the regulation
of energetic balance, leptin is able to activate the inflam-
matory cells as macrophages, polymorphonuclear leuco-
cytes (PMN), neutrophils, T-lymphocytes and infiltration
by these cells even comes in advance to the infiltration by
macrophages at the initial stages of the process®!%; in addi-
tion, leptin stimulates the secretion of cytokines in these
cells'!. It has been demonstrated that one of the regulatory
mechanisms of leptin is related to the initiation of apoptot-
ic death in adipose cells5. Acting as modulator on T-cells,
leptin plays the key role in the pathogenesis of the number
of inflammatory diseases. Under obesity, physiologic ef-
fects of leptin are not revealed, which is related to the de-
velopment of leptinoresistance that despite of the high
level of leptin, accounts for the further increase in the
body weight. Consequently, increased secretion of leptin in
obesity supports to the development and perseverance of
the reaction.

The presence of inflammatory sites in the adipose tis-
sue presently is considered as one of the most significant
and early signs of progression of obesity, especially in the
patients with type II Diabetes Mellitus!2, as the recruitment
of macrophages and the build-up of tumor necrosis factor
o (TNF-o) stimulate the secretory activity of adipocytes,
including the secretion of leptin, which, on its account,
diminishes the expression of adiponectin, which decreases
the secretion of TNF-o, including the chemokines and
diminishes the transcription of NF-KappaB!314 — the key
player of inflammatory reaction. Diminished secretion of
adiponectin under obesity leads to decreased suppressing
effect on NF-KB and thus supports to inflammation.
These alterations in complex accounts for the anti-
inflammatory action of adiponectin, although the cause-
effect relationship between the inflammation and hypoadi-
ponectinemia under obesity remains obscure. Presumably
these conditions worsen each other by direct positive feed-
back principle and form the pathologic blind circuit.

Stimulating effect of macrophages of adipose tissue on
angiogenesis has been established as well!5. This action is
accomplished via increased expression of angiogenesis
factor by macrophages — platelet-derived growth factor
(PDGF), which regulates the formation of endothelial
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cells.

In our previous studies, we defined the role and im-
portance of tissue macrophages of WAT in supporting to
chronic inflammation and the correlation of their pro-
inflammatory activities with increased size of adipocytes
and body mass index (BMI)%; the correlation between mot-
phologic changes of adipose tissue in individuals with
overweight and different levels of obesity was also estab-
lished. We studied the link between obesity and the altered
degree of inflammation in adipose tissue, with qualitative
assessment of changes in leptin and morphologic specifici-
ties of adipose tissue in individuals with different degrees
of obesity!S.

Taking into account the close functional link of macro-
phages and adipocytes with leptin synthesis, we formed the
hypothesis of our study: being the resident cells of WAT,
macrophages form the syncitial structures non-
characteristic for given location, providing the recruitment
of new cells from their predecessors — monocytes from
circulating blood and thus supporting to both the persis-
tence of population in the sites of chronic infiltrates in
WAT as well as hypertrophy of the adipocytes.

Aim of the study

To identify the dynamic morphologic changes in adi-
pose tissue in individuals with overweight and with differ-
ent degrees of obesity, taking into account the ability of
leptin to activate PMNss; find out the correlation between
the altered level of inflaimmation, plasma levels of leptin
and changes of cells in peripheral blood, monocytes/tissue
macrophages and PMNs; perform the quantitative assess-
ment of the data.

Material and methods

Puncture biopsy samples from the gluteal area white
adipose tissue and 2 ml. of venous blood samples were
collected from male (n=14) and female patients (n=11)
with age ranging in 41.5%12.3 years (mean * SD), receiv-
ing treatment for overweight and increased body mass in
the clinic of National Endocrinology Institute between
2011-2013 (informed consents wetre obtained from all par-
ticipants before inclusion in the study) (1.6). The body
mass index (BMI) was calculated by Quetelet index: BMI
= body weight (kg) / height? (m). The patients were classi-
fied depending on BMI according to the degree of obesity
(WHO, 1997).

The leptin was measured in the blood serum by immu-
noenzyme method using the reagents kit (“Leptin
(Sandwich) ELISA”, DRG Instruments GmbH, Germa-
ny).

The body mass index BMI (mean = SD) from male
(31.3 £ 8.5) and female (35.2 + 7.9) patients (p=0.34) did
not differ statistically significantly. 7 similar samples from
the individuals with normal BMI served as control. Histo-
logical studies of the samples of gluteal tissue were pet-
formed on the films stained by Hematoxylin & Eosin
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without alcohol fixation. The images were analyzed and
pictured on the microscope “Micros Daffodil” McS 100/
version 2/09 (Austria) with digital camera “Sony” MC30.

The following hematologic parameters were studied:
the number of monocytes (M), overall number of leuko-
cytes (OL), basophils and lymphocytes was measured. The
studies were conducted on automatic hematologic analyzer
BC 5800, Mindray (China), counting of leukocyte formula
(the number of red and segmented-nuclear neutrophils)
was performed on films stained by Giemsa.

The ultrastructure of peripheral blood cells (monocytes
and PMNs) from the same patients were studied after fixa-
tion of centrifuged peripheral blood precipitate in 2%
buffered solution of gultaraldehyde and 1% solution of
OsO4 (pH = 7.34), the samples were embedded in the
mixture of Epon-Araldite. Ultrathin sections after double
contrasting were studied in Transmission Electronic Mi-
croscope (TEM) Tesla BS 500 at the voltage of 70 kV.

Morphometry of adipocytes was performed by follow-
ing steps: after digitalization of the images, the surface area
of adipose cells, number of lipid vacuoles, leptin, macro-
phages and their structure was evaluated, monocytes of
peripheral blood were studied as well, counting their num-
ber at different degrees of obesity.

The acquired data were assessed by different statistical
analysis methods: Student’s t-criterion was accounted. The
difference between two comparable groups was considered
statistically significant when p < 0.05. The single-factorial
dispersed discriminative analysis with defining Mann-
Whitney and Tambhein criteria was applied.

Results and discussion

Macrophages were identified on histological and ul-
trathin sections of cells, aggregated with adipocytes, with
singular neutrophils and lymphocytes; their number ac-
counted for 10.2 * 1.4 per 100 adipocytes, which was 30
times and more higher than the same index from the con-
trol group samples; increased area of active macrophages
was also observed. According to electronic microscope
data (EM) we observed that macrophages surrounded the
adipose cells with characteristic signs of necrosis — disrup-
tion of plasma membrane, swelling (ballooning degenera-
tion) of endoplasmic reticulum and cellular debris in inter-
cellular space (ECM). The appearance of small lipid drop-
lets in the cytoplasm was also notable (Figure 1).

Morphologic studies showed that macrophages are lo-
calized predominantly around hypertrophic and/or dead
adipocytes, forming the characteristic so-called
“scavenger” cells — the final product of residual lipid drop-
lets of dying adipocytes. The understanding of necrosis
implied the disruption of basement membrane, debris and
appearance of true lipid droplets — electronically dense
particles — lipophagocytosis (Figure 2).

These adipocytes have all signs of necrosis exactly, not
the apoptosis, which represents itself a particular issue of
interest, in relationship with the hypothesis about the actu-
al role of leptin-activated apoptotic process in adipocytes
(171, Death of adipocytes, associated with obesity, occurs in
contact with macrophages, which, by themselves, form de
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novo syncitial structures, having the features of compart-
mentalization and phagocytosis of lipid droplets. In obesi-
ty, adipocytes produce increased amount of chemokines
1181 responsible for adhesion of monocytes and their trans-
formation into macrophages. The study of monocytes in
peripheral blood showed their increased number, which
indicates the development of tissue inflaimmation, as the
monocytes represent the predecessors of tissue macrophag-
es. In addition, increased number of monocytes is
accompanied by changed characteristics of these cells —
immature monocytes appear in peripheral blood (Figure 3).

As known, such monocytes do not activate T-cells and
have decreased phagocytic activity. In addition, our study
showed the appearance of “foam” cells with so-called fe-
nestrated cytoplasm and signs of activation of plasmolem-
ma.

From the abovementioned data, it is clear that the cyto-
plasm of PMNs from peripheral blood at II and III degree
obesity shows the cytoplasm homogenization, disruption
of the granule structure and release of their contents, lead-
ing to the sequestration of the cytoplasm (Figure 4).

Hypertrophy of adypocytes in white adipose tissue —
WAT and association of the given process with recruit-
ment of and affect to peripheral blood monocytes indicate
on the fact that hypertrophy of adipocytes in WAT can
support to the necrosis of adipose cells accompanied by
formation of “scavenger” macrophages around freely dis-
tributed lipid droplets. Analyzing the results of the study,
we can draw the conclusion that macrophages of bone
marrow origin accumulate in white adipose tissue (WAT),
where they support to formation and persistence of the
sites of chronic inflammation and development of meta-
bolic complications, related with obesity!9-2021,

Our data indicate that under activation of proteolytic
cascade, typical necrotic changes are predominantly
demonstrated in cells. Our material showed the positive
correlation of the death fact (necrosis) of adipocytes in
individuals with obesity in 19 from 23 biopsy samples
(BMI = 30-39), in difference with 2 from 7 biopsies in
individuals with normal BMI (= 30) (p=0.05) (Table 1, a,
b).

Taking into account the fact that leptin represents one
of the main secretory proteins of adipocytes, and the de-
gree of death of adipocytes in increased in individuals with
overweight, we studied the correlation between the
changed plasma levels of leptin and morphologic altera-
tions in adipose tissue (Table 2, a, b, 3). Hypersecretion of
leptin is known to promote adipocytes to produce proteins
of Major Histocompatibility Complex II (MHC II), playing
the key role in the development of immune response,
which, by itself, activates adipose-resident T cells (ARTSs) —
proper immune cells of adipose tissue (CD4 T-
lymphocytes), promoting them to produce signaling mole-
cules y-interferon8. Such influence of adipocytes on ART's
lies in the basis of adaptive immunity trigger mechanism
for secondary inflammatory response in adipose tissue un-
der the high calorie diet. The further augmentation of the
process solely results from the involvement of macrophag-
es / monocytes.

The quantitative data of changes in adipocytes allow to
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formulate the conclusion that there is no difference by the
amount of debris (statistical significance of criterion H3P
0.387 > 0.05), necroses and balloonization of cells
(statistical significance of criteria H3P 0.699 > 0.05), and
also the phenomenon of lipophagocytosis (statistical sig-
nificance of Tamhein criteria 0.859 > 0.05) between the
individuals with normal and increased body weight; there
is no difference by content of scavenger macrophages
(statistical significance of criterion H3P 0.116 > 0.05) in
the individuals with overweight of I degree obesity; there is
no difference by content of leptin (statistical significance
of criterion of Tamhein 0.382 > 0.05) and degree of ap-
pearance of lipophagocytosis (statistical significance of
Tambhein criteria 0.859 > 0.05) in individuals with I and 11
degree obesity; same was true for the number of necroses
and balloonization (statistical significance of criterion of
H3P 1.000 > 0.05), lipophagocytosis (statistical signifi-
cance of Tamhein criteria 0.448 > 0.05) and scavenger
macrophages (statistical significance of criteria of H3P
0.235 > 0.05) in individuals with 1I and III degree obesity.

The number of overall leukocytes was not statistically
different neither from control group nor among the study
groups; there was also no significant difference demon-
strated between groups by the content of segmented-
nuclear and rod neutrophils (statistical significance of crite-
rion of H3P 0.456 > 0.05): in all studied cases, the number
of rod neutrophils was within the limits of 3.4 — 3.9%,
while the segmented-nuclear neutrophils this range was
within 55.8 — 63.1%. The content of monocytes was in-
creased in individuals with overweight by 1.8 times com-
pared with the number of monocytes in individuals with
normal body weight, and by 1.8 — 2.1 — 2.5 times com-
pared with the control in individuals with I, IT and III de-
gree of obesity, respectively.

Considering the number of foam cells, the changes in
these indices are not statistically reliable among all groups,
namely in the individuals with normal and increased body
weight (statistical significance of Tambhein criteria 0.999 >
0.05), in individuals with overweight and 1 degree obesity
(statistical significance of Tamhein criteria 0.133 > 0.05),
also in individuals with II and III degree obesity (statistical
significance of Tamhein criteria 0.988 > 0.05).

Summarizing the acquired data about correlation of
changes in blood plasma level of leptin, lipid droplets,
“scavenger” macrophages and “foam cells” in gluteal tis-
sues of the individuals with overweight or different de-
grees of obesity, we can conclude the following: statistical-
ly significant identifiable (by percentage ratio) changes are
ongoing in cells and extracellular matrix (necrosis, balloon-
ization, amount of debris and foam cells, lipophagocytosis)
in individuals with normal and increased body weight, also
in individuals with I, II and III degree obesity. However,
statistically significant difference in amount of leptin, lipid
droplets and scavenger macrophages in the same groups
was not found (Table 1a, 1b).

Based on the given data, statistically significant differ-
ences were obtained in all studied parameters between
group I (normal weight + overweight) and group 1I (I, II
and III degree obesity) (t-criterion of Student and U-
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criterion of Mann-Whitney) (Table 2a, 2b, 3).

Conclusion

The state of monocytes, blood cells and macrophages
reflects not so significantly obvious changes on the body
weight, increased production and utilization of leptin acti-
vates the recruitment of macrophages from peripheral
blood, simultaneously promoting their phagocytic func-
tion, which eventually leads to lipophagocytosis, necrosis
and build-up of cellular debris with repeated activation of
macrophages. Consequently, the interrelation between in-
creased production of leptin, breakdown of adipocytes
from WAT and characteristic reaction of monocytes and
macrophages on increased body weight represents the
cause for persisting sites of necrosis in adipose tissue and
formation of chronic inflammatory response, supporting
to remodeling of adipocytes and progression of derange-
ments in fat metabolism from increased body weight to
different degrees of obesity, having at the same time the
important diagnostic and prognostic potential.
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Table 1a. Quantitative assessment of indices in adipose tissue WAT and composition of peripheral blood
samples in individuals with normal and increased body mass, as well as individuals with different de-
grees of obesity, by method of single-factorial dispersed analysis.

Body Leptin Necrosis, Debris Lipid lipophago | Scaven- Foam Overall Number
mass ballooni- droplets cytosis ger mac- | cells number of
zation rophages of leuko- | mono-
cytes cytes
1 Normal 24,06+ 0,70+0,48 | 0,60+ 0,20+ 0,30+0,48 | 0,30+0,48 | 0,60+ 4,8+0,32 3,44+0,32
body mass | 1,51 0,52 0,42 0,52
) Increased 21,94+ 0,80+0,79 | 0,80+ 1,60+ 0,80+0,42 | 1,10+0,57 | 0,70+ 4,7+0,44 5,8+0,43
body mass | 1,27 0,63 0,52 0,82
3 I degree | 29,86+ 1,40+£0,52 | 1,30+0,48 | 2,10+0,74 | 2,20+0,42 | 1,50+0,53 | 1,7-+0,82 [ 4,8+0,53 5,9£0,61
obesity 3,95
4 II degree | 32,84+ 2,60+0,52 | 2,70+ 2,20+ 2,50+0,53 | 2,30+0,67 | 2,80+ 5,1+0,68 6,5+0,25
obesity 1,57 0,48 0,42 0,42
5 III degree | 48,17+ 2,60+0,52 | 2,80+0,42 | 2,80+0,42 | 2,90+0,32 | 2,60+0,52 | 2,60+ 5,5+0,34 6,9+0,48
obesity 6,58 0,52

Table 1b. Comparable analysis of indices in adipose tissue WAT and composition of peripheral blood
samples in individuals with normal and increased body mass, as well as in individuals with different
degrees of obesity by method of Tamhein criteria.

body mass | Leptin | Necrosis, Debris | Lipid lipophagocytosis Scavenger Foam Overall Number of
ballooni- droplets macrophages cells number of | monocytes
zation leukocytes

Normal

body + + + + +

weight I I I I

Increased

body mass + + I I +

I degree

obesity I + + + I + +

II  degree

obesity I + + + I + +

I degree I

obesity + + + + +
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Table 2a. Mean and standard deviations of indices of WAT adipose tissue cells and composition of pe-
ripheral blood samples in individuals with increased body weight and individuals with different de-
grees of obesity.

body mass | Leptin | Necrosis, Debris Lipid drop- | Lipophago | Scavenger Foamcells | Overall num- | Number
ballooni lets cytosis macro- ber of leuko- of mono-
zation phages cytes

cytes

Increased 21,94+ | 0,80+ 0,79 | 0,80+ 0,63 1,60+ 0,52 | 0,80+0,42 1,10+0,57 0,70+0,82 4,7+0,44 5,8+0,43

body mass 1,27

I, I and I | 36,96+ | 2,20+ 0,76 | 2,27+0,83 | 2,37+0,61 | 2,53+0,51 2,13+0,73 2,37+0,76 5,1£0,52 6,4+0,27

degree 1,25

obesity

Table 2b. Mean and standard deviations of indices of WAT adipose tissue and composition of peripher-

al blood samples in individuals with normal and increased body weight, as well as individuals with I,
IT and III degree obesity.

Body mass | Leptin Necrosis, Debris Lipid lipopha- Scavenger | Foam cells | Overall Number
ballooniza- droplets gocytosis | macro- number of | of
tion phages leuko- mono-

cytes cytes

Normal 23,00+1,74 0,75+0,64 | 0,70+0,57 | 0,90+0,85 | 0,55+0,51 | 0,70+0,66 | 0,65+0,67 | 4,75+0,22 | 4,6+0,63

mass +

increased

body

weight

I Mand IIT | 36,96+9,25 2,20+0,76 | 2,27+0,83 | 2,37+0,61 2,53+0,51 | 2,13+0,73 | 2,37+0,76 | 5,13+0,42 | 6,43+0,27

degree

obesity

Table 3. Correlation of changes of the basic parameters in individuals with normal and increased body
weight, as well as in individuals with I, IT and III degree obesity (t-criterion (Student’s) and U-criterion

(Mann-Whitney).

Leptin | Necrosis, Debris | Lipid lipophagocy- | Scavenger mac- | Foam Overall Number of
ballooniza- droplets | tosis rophages cells number monocytes
tion of leukocytes

Normal

weight + + I + I
Increased

body + + + +
weight

I, I and

III degree

obesity + + + + + + + + +

Statistical significance p < 0.05

+ The studied parameters are statistically significantly different

The studied parameters are not statistically significantly different
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Figl. Macrophage from gluteal tissue biopsy, obesity II-III.

Fig3. Immature monocytes in peripheral blood, obesity II-

Balloonization of endoplasmic reticulum (ER), small lipid
droplets in cytoplasm (EM), X 10 000.

III. Large polymorph nucleus, few cytoplasmic organelles,
EM, X 9 000.

""

Fig2. “Scavenger’macrophage, obesity II-III, plasmolysis,
lipophagocytosis, karyopiknosis, EM, X 10 000.
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Selective arterial embolization as minimally invasive method of treatment

of benign prostatic hyperplasia in patients with high operative risk

Golovko S." Kobirnichenko A.' Savitsky 0.> Troitskiy I.’

Abstract

Background: The choice of method of treatment of benign prostatic hyperplasia (BPH) in elderly patients with high operative

risk is one of the pressing issues of modern urology. Selective arterial embolization (SAE) of the prostate — is a new method of

treating lower urinary tract symptoms caused by benign prostatic hyperplasia.

Materials and Method: 21 male patients with prostate volume larger than 40 ml, contraindications for traditional operations
on the prostate, high level of operative-anesthesiological risk (III-IV on American Society of Anaesthesiologists scale) and not-
mal PSA levels underwent SAE procedure under local anesthesia from one surgical approach through the right femoral artery.
Patient's levels of PSA total were monitored, a digital rectal examination was performed and an ultrasound investigation of the
prostate was conducted, maximum urinary flow (Qmax) was measured, IPSS index and quality of life (QoL) subscore were de-
termined.

Results and discussion: The intervention was performed successfully in 19 patients (90,5%). Subsequent examination revealed
significant improvement of IPSS on average by 12 points and QoL levels on average by 3 points, reduction of the volume of the
prostate at mean by 35%, and increase of maximal urine flow at mean by 32%. First signs of clinical improvement were ob-
served one week after the intervention. No significant complications connected to angiography or embolization, which needed
surgery or long-term hospitalization, were registered.

Conclusion: Our preliminary experience suggests that SAE is safe and effective for treatment of symptomatic BPH in elderly
patients who have contraindications to traditional operations and high operative risk. TCM-GM]J September 2017; 2(2):P12-

Golovko et al.

P15)

Keywords: Benign prostatic hyperplasia, Lower urinary tract symptoms, Selective arterial embolization

Introduction

enign prostatic hyperplasia (BPH) is one of the
B most prevalent urological diseases among men.

According to data from the Institute of Urolo-

gy, National Academy of Medical Sciences of
Ukraine (Kyiv) prevalence of BPH in Ukraine is 1765.5
cases per 100,000 of the men’s population who need uro-
logical surveillance and treatment..!:2 In autopsy investiga-
tions of S.J. Berry and co-authors (1984) microscopic
signs of BPH were found in 8% of patients aged under
30, in 10% of patients under 40, in 40% of patients aged
50-60, in 70% of patients aged 60-70 and in 80% of pa-
tients older than 80 years.? Because this disease has con-
nection to age, patients are at a high risk for chronic con-
comitant diseases, such as metabolic syndrome, diabetes
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mellitus, cardiovascular diseases, which complicate treat-
ment of these patients.*

Although transurethral resection (TUR) of the pros-
tate has been the “golden standard” in surgical treatment
of BPH for the last 50 years, this operation has a high rate
of complications.> Moreover, results of treatment prove
to be unsatisfactory in 15% of patients.®

Selection of the appropriate tactic and methods of
treatment of BPH depends on the patient’s somatic sta-
tus, while the possibility of operative treatment is often
limited by a high operative-anesthesiological risk. There-
fore, minimally invasive methods of treatment with the
minimal risk of complications and the lack of need in gen-
eral anesthesia acquire significance. Its application can
reduce the time of hospitalization, increase the safety of
treatment and as a result, improve the quality of life of
these patients.”:8910

Materials and methods

In the urological department of the National Military-
Medical Clinical Center of Ministry of Defense of Ukraine
a novel, minimally invasive method of treatment of pa-
tients with the volume of the prostate gland over 40 ml,

12
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high operative-anaesthesiological risk with contraindica-
tions to standard operative treatment is established.

The principle of selective arterial embolization (SAE)
of the prostate lies in the reduction of arterial supply of the
prostate, and as a result, ischemic necrosis of its significant
part. The subsequent reduction of the prostate’s volume
causes the decrease of lower urinary tract symptoms
(LUTS). Applying this method, which primary was pro-
posed in 2000 by DeMeritt J.S. (USA), allows to exclude
complications specific to traditional operations for BPH,
and improve the quality of life in the short-term and long-
term postoperative period. The development of this meth-
od was made possible due to the cooperation between two
disciplines — urology and angiosurgery. The task of this
investigation is to examine the effectiveness and safety of
minimally invasive operative treatment of BPH in high-risk
patients by SAE method.

We examined 21 male patients whose mean age was
74,9 (56-87) years with moderate and severe lower urinary
tract symptoms. Mean International prostate symptom
score (IPSS) was 24,3 (11-35) points, mean quality of life
(Qol) index was 4,6 (2-6). Mean duration of disease was
0,9 years (from 1 to 18). Mean prostate volume was 92,3ml
(maximum 190 ml). Mean maximal urinary flow was 7,7
ml/s.

The concomitant diseases were presented by diabetes
mellitus in 3 (14,3%) patients, 6 (28,6%) patients had a
history of myocardial infarction, 3 (14,3%) patients had
stroke outcomes, Parkinson disease was diagnosed in 1
(4,8%) patient, 4 (19,0%) patients had aortocoronary by-
pass ot/and coronary artery stent placement surgery,
7 (33,3%) patients took oral anticoagulant drugs (warfarin)
in therapeutic doses because of an elevated cardiovascular
risk. All patients received consultations from a therapeu-
tist, cardiologist, neurologist and anesthesiologist.

The selection criteria for performing selective arterial
embolization were the following: prostate volume larger
than 40 ml, contraindications for traditional operations on
the prostate, high level of operative-anesthesiological risk
(III-IV on American Society of Anaesthesiologists (ASA)
scale), PSA total level less than 4 ng/ml or more than 4
ng/ml when the result of prostate biopsy is negative.

Selective arterial embolization of the prostate was per-
formed in specialized angiosurgery operating room
(picture 1) under fluoroscopy control in patient’s recum-
bent position under local anesthesia from one surgical ap-
proach, usually through the right femoral artery. 5 Fr intro-
ducer was inserted through the right common femoral ar-
tery, after that catheter Cobra 2 (C2) 5 Fr Glidecath
(Terumo) was inserted into the femoral artery and its
branches.

After inserting the catheter inside the left common
iliac artery and finding its internal branch, digital subtrac-
tional angiography was performed in two projections to
examine the anatomy of the prostatic arteries. Five millili-
ters of the contrast medium were injected with slow speed.
After that, it was ascertained which artery supplies the
prostatic gland. Afterwards, selective catheterization of the
prostatic artery was performed by the 3Fr coaxial micro-
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catheter EmboCath Plus (infusion microcatheter, France)
or Progreat™ (Japan). After performing selective catheteri-
zation of the prostatic arteries, angiography was performed
to confirm the location of the catheter inside the prostatic
artery and visualization of the prostate gland vasculariza-
tion in two projections. After that a microcatheter was
inserted further into the prostatic artery.

Spherical trisacryl gelatin microspheres Embosphere®
Microspheres (Merit Medical Systems, Inc, USA) (picture
2) or polyvinyl-alcohol hydrogel embolization micro-
spheres BeadBlock™(Device Technologies, Australia) 500-
700 pm were used for embolization. The embolizing sub-
stance was injected slowly through the syringe. The final
goal of embolization intervention was determined as cessa-
tion of arterial supply of the prostatic gland, which was
confirmed by fluorography. Consistently identical inter-
vention of the right side was performed.

Upon completion, the catheter was removed and an
aseptic pressing bandage dressing was applied to the place
of the puncture of the right femoral artery. The patient
was transferred to the postoperative ward. The urethral
catheter was removed after 24 hours.

The patients were examined, their levels of PSA total
were monitored, a digital rectal examination was per-
formed and an ultrasound investigation of the prostate was
conducted, maximum urinary flow Qmax was measured,
IPSS index and quality of life QoL subscore were deter-
mined.

All patients were asked to sign an informed consent to
the intervention. This study was approved by the hospital
ethics committee, and was performed in accordance with
the ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments.

Results and discussion

The intervention was performed successfully in 19
patients (90,5%). We determine success as - selective arte-
rial embolization at least on one side with cessation of at-
terial supply of the prostate. Embolization was not suc-
cessful in two patients due to atherosclerotic changes of
pelvic arteries, and technical inability to insert the catheter
into prostatic arteries. The intervention lasted from 90 to
220 minutes (at mean 140 minutes). The mean fluoroscopy
time was 20-40 minutes (minimum 14 minutes, maximum
73 minutes).

Subsequent interviewing of the patients to estimate
IPSS and QoL levels revealed significant improvement of
these indexes (tablel). In particular, decrease of IPSS
scores on average by 12 points (p<0,001) after one month
and improvement of the QoL index on average from 5
(unhappy) to 2 (mostly satisfied) (p<0,001) during the
same period. Mean IPSS and QoL indexes were 12 (1-32)
and 2 (0-4) respectively. The reduction of the volume of
the prostate was at mean by 35% (p<0,001), and increase
of maximal urine flow at mean by 32% (p<0,01). First
signs of clinical improvement were observed one week
after the intervention.

No immediate or remote complications connected to
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angiography or embolization, which needed surgery or
long-term hospitalization, were registered. Such complica-
tions as hematuria, lower urinary tract infection or others,
which are often seen after transurethral resection of the
prostate, were registered. Five patients complained about
moderate pain and burning sensations in the urethra after
embolization. Two patients had intoxication syndrome
with fever and nausea. Both of them received parenteral
cephalosporin  antibiotics and  non-steroid  anti-
inflammatory drugs with positive effect after 3-5 days. In
one patient, we observed local hyperemia and hypersensi-
tivity at the internal surface of the left thigh spreading to
left gluteal area with no signs of intoxication. This case was
qualified as non-target embolization and treated by intrave-
nous infusion of crystalloids, vasodilators and antihista-
mine agents for 6 days with full recovery. The rest of the
patients were discharged from the hospital after 2 days on
condition of normal body temperature and no changes in
blood tests.

Comparing examination data of our patients before
and after embolization of the prostate, including measure-
ment of the prostate volume, maximal urinary flow, esti-
mated International prostate symptom score (IPSS) and
quality of life (QoL) index, we reached the conclusion
about long-lasting and stable improvements. The Interna-
tional Index of Erectile Function (IIEF) was not measured
in this research due to the advanced age of our patients.

Results of our research generally correspond to data
from other sources. Despite the small number of patients,
which limits the possibility of statistical processing, our
preliminary experience confirms the feasibility, effective-
ness and safety of selective arterial embolization for lower
urinary tract symptoms due to BPH in high-risk patients.

Further research into SAE on bigger group of patients
with longer follow-up period is needed to determine po-
tential risks and limitations of this minimally invasive inter
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vention, including radiation exposure, evaluate the role of
prostate size and embolizing substances, compare SAE
versus open prostatectomy and transurethral resection.

Patients should be counseled that SAE remains a rela-
tively low risk, but experimental technique for manage-
ment of LUTS secondary to BPH with limited long-term
data.

Conclusion

Obtained results acknowledge that selective arterial
embolization is effective for patients who have contraindi-
cations to traditional operations. We received good results
in the treatment of lower urinary tract symptoms in high-
risk patients with benign prostatic hyperplasia without seri-
ous complications and other side effects, including reduc-
tion of the volume of the prostate by 35%, increase of
maximal urinary tflow rate by 32%, improvement of the
mean IPSS score by 12 points and QoL level by 3.2 points.

Thereby, application of selective arterial embolization
significantly expands possibilities in the selection of treat-
ment for high-risk patients with symptomatic BPH, and
consequently, helps to improve results of treatment of this
disease in every particular case, and, in future, will improve
provision of urological assistance in Ukraine. Nevertheless,
obtained results must be confirmed on a larger group of
patients and compared with other methods of treatment
(medical therapy and transurethral resection of the pros-
tate).

Table 1. Baseline and treatment results of selective arterial embolization procedure

Variable* Baseline value Value after treatment p value
IPSS 24,3+6,4 12,3+4,4 <0,001
QoL value 4,6+0,9 1,4+0,4 <0,001
Prostate volume (ml) 92,3+41,0 60,2+30,6 <0,001
Maximal urinary flow (ml/sec) 7,7£3.,4 10,3£2,4 <0,01
PSA level (ng/ml) 5,1£6,9 4,3843,6 >0,01

* Data are means =+ standard deviations
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Picture 2. Spherical trisacryl gelatin microspheres Embos-
phere® Microspheres (Merit Medical Systems, Inc, USA) are
indicated for use in hemostatic embolization and in emboliza-
tion of arteriovenous malformations, hypervascular tu-
mors, including uterine fibroids and meningiomas, and the
prostate arteries for relief of symptoms related to Benign Pros-
tatic Hyperplasia

Picture 1. Angiosurgery operating room with Innova
1Q 2100 interventional imaging system has the smallest
detector in the family at just 20 cm square. Despite it is
initially designed specifically for cardiac and carotid
procedures, it also suits for performing catheterization
of pelvic vessels as well.
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Drug induced osteoporosis

Khachidze N." Giorgadze E.? Tsagareli M.? Dolidze N.?

Abstract

Background: Osteoporosis, that denotes the bone porosity, is the disease, when the bone mineral density (BMD) is decreased.
Bones become porous and fragile, that increase the risk of bone fractures. Bone mass loss develops slowly and progressively.
Fractures often develop with no symptoms. According to the WHO criteria, osteoporosis is defined as a BMD that lies 2.5
standard deviations or more below the average value for young healthy women (a T-score of < -2.5 SD). Bone cell elements are
represented with osteoblasts, osteoclasts, osteocytes and lining cells of small quantity. Osteoblasts are the bone forming cells.
Their major functions are the bone matrix synthesis and its following mineralisation. Vitamin D and calcium also participate in
the process of mineralisation. Osteoclasts are the bone resorbtion cells. Their main function is the breakdown of old bone and
its resorption by lysosomal enzymes. Osteocytes are formed from osteoblasts and promote the maintenance of bone matrix.
These cells regulate the activity of modeling and remodeling processes. Osteopotosis represents the result of disbalance of
breakdown and synthesis.

Method: 200 million new cases of osteoporosis are diagnosed wotldwide and this disease causes 8.9 million fractutres each yeat.
It is well known fact for physicians that osteoporosis is associated with age, life style (tobacco, alcohol, caffeine) and postmeno-
pausal state. At the same time epidemiological studies reported that many widely used medications were the reason of decrease
of the bone mineral density and increase of the fracture risk.

Results: It is important to know that risk of osteoporosis is increased by the use of glucocorticoids, antidepressants,
antiepileptic drugs, aromatase inhibitors, gonadotropin-releasing hormone agonists, androgen deprivation therapy,
thiazolidinediones, anti- coagulants, calcineurin inhibitors, medroxyprogesterone acetate and proton pump inhibitors.
Discussion: It must be noted that combination therapy with the above mentioned groups of medications is often used that in
turn increases the harmful influence on bone tissue. Physicians must foresee the side effects of these groups and monitor the
bone mineral density during their long administration and prevent and treat the drug induced osteoporosis, as indicated.
TCM-GM] September 2017; 2(2):P16-P19)

Keywords: Glucocorticoids, Aromatase inhibitors, Thiazolidinediones, Anticoagulants, Calcineurin inhibitors, Medroxypro-
gesterone acetate, Proton pump inhibitors.

Introduction

Khachidze et al.

lucocorticoids that are widely used in medicine

for treatment of autoimmune disorders and in-

flammatory diseases, represent one of the risk

factors for development of osteoporosis. The

reason of decrease of bone mineral density is the sharp

increase of osteoclast quantity and bone resorption, as

well as osteoblast inactivation and inhibition of the bone
formation process!:2.

GCs change the balance between receptor activator
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for NF-»B ligand (RANKL) and osteoprotegerin (OPG).
RANKL is produced by osteoblasts and osteocytes. It’s a
key regulator of bone-resorbing osteoclast activation and
survival®. Osteoblasts and osteocytes also produce OPG,
which is a decoy receptor for RANKL and thus inhibits
RANKL from activating osteoclasts. The balance be-
tween RANKL and OPG is a key deciding factor of how
much bone resorption is and will be happening (more
RANKI. = more bone breakdown; more OPG = less
bone breakdown). Glucocorticoids tip this balance
strongly in favor of RANKL.

Glucocortticoid related bone loss is also caused by
decrease of calcium resorbtion, growth hormone suppres-
sion and changes in parathyroid pulsatility.

BMD drops 6-12% within the first year of glucocorticoid
use, and approximately 3% per year following. Fracture
risk escalates up to 75% within the first 3 months*.
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Some of glucocorticoid group drugs with 7,5 mg daily dose
increases 5 times the vertebral and femoral neck fractures
risk, while the dose of 10 mg for more than 90 days’ dura-
tion increases 17 times vertebral fractures risks. Fracture
risk is markedly increased in postmenopausal women and
old men, when medication daily dose reaches 20 mg. Ad-
ditional risk factors are low body mass, tobacco, alcohol
and intravenous steroid use. After glucocorticoid with-
drawal the fractures risk gradually decrease and return to
the pretreatment level in 1-2 years.

There is consensus in the guidelines to recommend a
baseline BMD measurement or FRAX (Fracture Risk As-
sessment Tool) analysis before the initiation of GC. Vita-
min D, calcium, renal and hepatic panels are additional
studies recommended at baseline and before the decision
to prevent or treat GC-induced bone loss.

Bisphosphonates are currently the standard of care for
prevention and treatment of GC-induced bone loss>S.
Denosumab improves the BMD of patients with rheuma-
toid arthritis receiving oral GCs (average dose < 15 mg/
day) and may be considered an alternative therapy for ap-
propriate patients.

Antidepressants

Selective serotonin reuptake inhibitors and monoam-
ino oxidase inhibitors are used for treatment of depression,
also for generalized anxiety disorder, eating disorders and
premenstrual syndrome.

Medications from this group inhibit the dophamine
production and increase the level of prolactin in blood
(hyperprolactinemia)7,89, which in turn decrease the secre-
tion of sexual hormones: luteinizing hormone (LH) and
follicle-stimulating hormone (FSH) on hypothalamic-
pituitary-gonadal axis (HPA). By inhibition of HPA ax-
is hormones the levels of estrogen, progesterone and tes-
tosterone are decreased in blood.

Since estrogen and progesterone play very important
roles in maintaining healthy bones in women, inhibiting
their production by inhibiting that of FSH and LH causes
bone loss. Estrogen prevents excessive activation of oste-
oclasts (the specialized cells that break down old bone),
while progesterone activates osteoblasts (the specialized
cells involved in building new bone), plus both hormones
exert a number of other bone-protective effects. This is
why the drop off in the production of estrogen and pro-
gesterone that occurs with menopause contributes to bone
loss.

Several studies reported increased fracture risk is high-
est for postmenopausal women and older men.

According to the current recommendations, it is advis-
able to check the level of prolactin and sexual hormones
during treatment with medication from this group. Calci-
um and vitamin D supplements administration during long
term treatment with selective serotonin reuptake inhibitors
represents the prevention of BMD decrease. At the same
time patients who experience other additional risk factors
during the treatment with medications from this group

Khachidze et al.

must be checked by dual energy X-ray absorptiometry
(DXA) scan and FRAX analysis.

Antiepileptic drugs (AEDs)

The drugs of antiepileptic group ate used for the treat-
ment of epilepsy, also severe headache, psychiatric disor-
ders and neuropathies.

AEDs accelerate inactivation of vitamin D which de-
creases calcium uptake, drives secondary hyperparathyroid-
ism and accelerates bone loss!011,

Most studies have concluded that AEDs are associated
with a moderate to severe risk of fractures with prolonged
use.

It is recommended to check vitamin D in blood once
per 6-12 months!2 and screen for osteoporosis by DXA
scan and FRAX analysis during administration of medica-
tions from this group.

It is advisable to administer adequate amount of vita-
min D and calcium in all patients during the treatment
with antiepileptic drugs and also inclusion of bisphospho-
nates in treatment schemes of those patients who have
high risk of fractures during assessment!3,

Aromatase inhibitors (Als)

Effective adjuvant hormonal therapy implies admin-
istration of aromatase inhibitors in postmenopausal wom-
en with estrogen receptor positive breast cancer. Als de-
crease the estrogen level in blood via blocking the enzyme
- aromatase (that can create estrogens from androgens)
that is followed by sharp decrease of estrogens and bone
mass loss!4.

As it was already mentioned estrogens play an im-
portant role in female bone homeostasis, in the estrogen
deficient state bone resorption is increased.

According to current recommendations DXA moni-
toring and administration of vitamin D and calcium sup-
plements are adviced during the aromatase inhibitor treat-
ment.

Clinical trial evidence indicates that intravenous!>10
and oral bisphosphonates!”!8 are effective in maintaining
BMD in breast cancer patients receiving hormonal
(endocrine) therapy. Denosumab is an alternative preven-
tion and treatment strategy for Al-induced bone loss.

Gonadotropin-releasing hormone agonists
(GnRHs) and androgen-deprivation therapy
(ADT)

Gonadotropin-releasing hormone agonists are widely
used in premenopausal women with breast cancer, also in
women with ovarian polycystic syndrome, endrometriosis,
and in men with prostate cancer. Androgen-deprivation
therapy provides a survival benefit to men with invasive or
metastatic prostate cancer. The medications of these
groups decrease the estradiol and testosterone production
by influence on luteinizing hormone and follicle-
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stimulating hormone, that in turn causes the decrease of
bone mineral density.

The studies established that BMD is decreased by 2-
5% after 1 year of deprivation therapy, and vertebral and
femoral neck fracture risk is increased by 20-50% after 5
years of treatment!®.

Current recommendations, in addition to calcium and
vitamin D supplementation, include DXA evaluation.
Bisphosphonates can prevent and treat ADT-induced
bone loss.?0

For retaining the bone mineral density bisphospho-
nates and in particular cases estrogen with gonadotropin
releasing hormone agonists therapy are recommended in
premenopausal women, and antiandrogens and bisphos-
phonates are recommended during the androgen depriva-
tion therapy in men.

Selective estrogen receptor modulators, denosumab
and additional administration of antiandrogens represent
the alternative treatment according to the risk factors.

Thiazolidinediones (TZDs)

Type 2 diabetes mellitus patients are widely prescribed

drugs called thiazolidinediones, which increase insulin sen-
sitivity via activation of peroxisome proliferator—activated
receptor (PPAR)-y receptors.
Numerous studies have demonstrated that activation of
PPAR-y in mesenchymal stem cells (the precursor cells
that live in bone marrow and can become either osteo-
blasts, which build new bone, or adipocytes, which store
fat) causes them to become fat cells instead of osteo-
blasts.

TZDs may act on bone remodeling by increasing adi-
posity of bone marrow, decreasing aromatase activity, and
promoting osteoclast differentiation, leading to increased
bone resorption. Thus, TZDs reduce bone formation and
increase bone resorption, increasing osteoporosis and frac-
ture risk21-22,

Before starting TZDs, patients should be evaluated for
fracture risk by FRAX analysis or DXA scan. In case of
high fracture risk, it is necessary to withdraw the thiazoli-
dinedione treatment and in case of established osteoporo-
sis administration of this group must be avoided.

It must be noted that currently there is no convincing
strategy to decrease the thiazolidinediones caused frac-
tures’ risk.

Anticoagulants

Heparin is widely used for venous thrombosis preven-
tion and treatment. There are several types of heparin, in-
cluding unfractionated heparin and low molecular weight
heparin. Low molecular weight heparins, appear to be the
least harmful to bone.23

Although short-term use is not associated with reduc-
tions in BMD or increased fractures, long-term use leads
to reductions in BMD and increased fractures.

Vitamin K-dependent posttranslational modification

Khachidze et al.

of glutamate to gamma-carboxyglutamate is a biochemical
feature of the vertebrate blood-clotting cascade. This con-
version activates clotting factors and bone proteins, includ-
ing osteocalcin, a widely accepted marker of osteoblastic
activity. Vitamin K antagonists, such as warfarin, inhibit
this process.2*

Part of the studies indicate that warfarin has negative
influence on BMD, but the second part of studies oppose
this fact.

At this time, data are inconclusive as to the impact of
warfarin on bone. Calcium and vitamin D supplement ad-
ministrations are used for prevention and treatment.

Calcineurin Inhibitors

Calcineurin Inhibitors are used in transplantology, of-
ten in combination with glucocorticoids for suppression of
imuune system during organ transplantation to avoid rejec-
tion of transplanted organ.

These drugs markedly increase bone resorption via
two mechanisms: they disrupt vitamin D metabolism and
therefore calcium absorption, and cause secondary hy-
perparathyroidism.

Secondary hyperparathyroidism occurs as a protective
response when calcium levels drop too low in the blood-
stream, which they do when vitamin D is deficient or its
metabolism is disrupted. In response, parathyroid hor-
mone is secreted to trigger calcium release from bone, so
calcium can be restored to its required levels in the blood-
stream. When parathyroid levels are continuously elevated,
calcium gets continuously withdrawn from bone2526,

Guidelines from the National Kidney Foundation sup-
port BMD evaluation with DXA prior to transplantation
and 1 and 2 years post transplantation. If the T score is
-2.0, in addition to calcium and vitamin D supplementa-
tion, bisphosphonates are indicated.?’

Depot medroxiprogesterone acetate (DMPA)

Depot medroxyprogesterone acetate with intramuscu-
lar and subcutaneous administration once per 3 months is
widely used in women for contraceptive purposes. This
group inhibits the gonadotropin secretion and impedes the
ovulation and decrease the estrogen production which
leads to BMD decrease?®.

Bone tissue decrease intensity is more pronounced
during 2 years after starting the treatment.

All patients who use long acting medroxiprogesteron
acetate must be checked for vitamin D level in blood and
administer calcium and vitamin D supplements. Many
scientific studies confirmed that low dose estrogen in com-
bination with DMPA prevents the decrease of BMD in
premenopausal women?.

Proton pump inhibitors (PPIs)

Proton pump inhibitors reduce the production of acid
by blocking the enzyme in the wall of the stomach that
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produces acid. These drugs are used in the treatment of
esophageal, duodenal and stomach ulcers, gastroesophage-
al reflux disease, as part of Helicobacter pylori eradication
therapy, gastrinomas and other conditions that cause hy-
persecretion of acid including Zollinger—Ellison syndrome.
Some evidence indicates that acid suppression may reduce
calcium absorption and thereby lead to an increase in the
risk of fracture, though this is controversial3031. It was re-
ported, that long-term PPI therapy, particulatly at high
doses, is associated with and increased risk of hip frac-
tures32,

Patients on PPIs should also be on calcium and vitamin
D supplementation.
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Oral cavity complications of patients with advanced cancer

Tebidze N.! Jincharadze M.? Margvelashvili V.!

Abstract

Background: Oral care is especially important in palliative care. Oral pain and adverse symptoms must be controlled during
palliative care, because adequate communication with patients makes easy to perform good quality palliative care. In this case
preserving verbal communication and comfortable mouth is very important.

Aim: Our aim was to review the literature about the oral cavity complaints of patients with advanced cancer undergoing the pal-
liative care, and to define which complaints are caused by direct impact of oncologic disease and which by the treatment meth-
ods.

Materials and Methods: We reviewed most of the existing literature in this field. Unfortunately, there are not too much of pub-
lications about mouth problems of palliative patients with advanced cancer, but we used them to overview all known oral prob-
lems. Some of them report oral infections, some of them discuss the impact of the treatment methods and etc. We summarized
all of them to create a real picture of oral cavity problems of palliative patients.

Conclusion: Literature review proves that xerostomia, oral infections, taste alteration and other pathological conditions of oral
cavity are very common in patients with advanced cancer. They lead to malnutrition and communication disorder and with the
accompanying pathological condition decrease the quality of life. TCM-GM] September 2017; 2(2):P20-P23)

Keywords: Oral cavity complains, Palliative care, Quality of life.

Tebidze et al.

Introduction

ral care is especially important in palliative
care! Among worldwide palliative medicine
guidelines oral care is considered as a separate
part of palliative care.

Wortld Health Organization and, correspondingly,
Georgian legislation defines palliative care, as an active,
multidisciplinary care with main aim to reduce pain and
other pathological symptoms, patient’s social, psycholog-
ical and spiritual support. It covers the patients, whose
disease is incurable. Such care is able to improve quality
of life of terminally ill patient and their family members?

Oral pain and adverse symptoms must be also con-
trolled during palliative care, because, adequate communi-
cation with patients makes easy to perform high quality
palliative care 3 In this case preserving verbal communi-
cation and comfortable mouth is very important. Unfor-
tunately studies about oral cavity problems of palliative
patients are very few> despite of the patients with chron-
ic incurable diseases and oncological incurable patients
first may have increased or exacerbated usual (also aging
problems) oral problems, as a result of oncological dis-

From the * Iv. Javakhishvili Tbilisi State University and 2Batumi Shota
Rustaveli State University

Received July 03, 2017; accepted August 21, 2017.
Address requests to: Nino Tebidze E-mail: ninotebidze.nt@gmail.com
Copyright © 2017 Translational and Clinical Medicine-Georgian Medical
Journal. Published online www.tcm.tsu.ge

ease itself or treatment related (pharmacotherapy, chem-
otherapy or radiotherapy) # Preserving good oral condi-
tion makes patients able for normal food intake and com-
munication that supports quality of life on possible high
level 5.

Aim of the study

Our aim was to review the literature about the oral
cavity complaints of terminally ill patients undergoing the
palliative care, and to separate disease related and treat-
ment related conditions (symptoms).

Literature review confirms, that incurable cancer pa-
tients, undergoing the palliative care, have common, near-
ly same oral complaints, which are described in guidelines
of Buropean Association of Palliative Care and Interna-
tional Association for Hospice and Palliative Care.

These symptoms are: Dry mouth; Pain; Taste disturb-
ance; Ulcerations; Oral infections; Denture fitting prob-
lems and others®
But it is difficult to implement some strategy in practice
because of the lack of noted guidelines and well-
documented literature’$:

Herewith this category of patients may have several com-
plains of oral cavity, but it is rare when the patient does
not have any of them®. Above mentioned oral symptoms
can be caused by cancer (head and neck cancers) or by its
treatment. According to studies of Andrew N. Davies et
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