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

dividuals with overweight 

Gogiashvili L.1 Tsagareli Z.1 Nikobadze E.1 Melikadze E.1 Dgebuadze M.1 Kvachadze T.1 

 

 Abstract 

 Keywords: Obesity, inflammation, leptin, macrophages, monocytes, adipocytes, electron microscopy   

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-
lism1,2. Recent experimental and clinical studies have re-

O 
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 sites4. 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 
unclear5.  
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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) / 
height2 (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-GMJ September 2017; 2
(2):P4-P11)     
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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 inflammatory 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 cells6,7,8.  

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 Mellitus12, as the recruitment 
of macrophages and the build-up of tumor necrosis factor 
α (TNF-α) 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-α, including the chemokines and 
diminishes the transcription of NF-KappaB13,14 – 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 well15. This action is 
accomplished via increased expression of angiogenesis 
factor by macrophages – platelet-derived growth factor 
(PDGF), which regulates the formation of endothelial 

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)2; the correlation between mor-
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 obesity16.  

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 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 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 were 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) / height2 (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 per-
formed on the films stained by Hematoxylin & Eosin 

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 process9,10; in addi-
tion, leptin stimulates the secretion of cytokines in these 
cells11. 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. 
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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.  

Results and discussion 
 

Macrophages were identified on histological and ul-

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 
[17]. Death of adipocytes, associated with obesity, occurs in 
contact with macrophages, which, by themselves, form de 

novo syncitial structures, having the features of compart-
mentalization and phagocytosis of lipid droplets. In obesi-
ty, adipocytes produce increased amount of chemokines 
[18], responsible for adhesion of monocytes and their trans-
formation into macrophages. The study of monocytes in 

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 obesity19,20,21.  

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 (ARTs) – 
proper immune cells of adipose tissue (CD4 T-
lymphocytes), promoting them to produce signaling mole-
cules γ-interferon8. Such influence of adipocytes on ARTs 
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 

peripheral blood showed their increased number, which 
indicates the development of tissue inflammation, 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).  

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 Tamhein criteria was applied.   
 

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).  
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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 
Tamhein criteria 0.859 > 0.05) in individuals with I and II 
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 II 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, II 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 Tamhein criteria 0.999 > 
0.05), in individuals with overweight and I 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 II (I, II 
and III degree obesity) (t-criterion of Student and U-

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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  Body 
mass 

Leptin Necrosis, 
ballooni-
zation 

Debris Lipid 
droplets 

lipophago 
cytosis 

Scaven-
ger mac-
rophages 

Foam 
 cells 

Overall 
number 
of leuko-
cytes 

Number 
 Of 
 mono-
cytes 

1 Normal 
body mass 

24,06± 
1,51 

0,70±0,48 0,60± 
0,52 

0,20± 
0,42 

0,30±0,48 0,30±0,48 0,60± 
0,52 

4,8±0,32 3,4±0,32 

2 Increased 
body mass 

21,94± 
1,27 

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 

3 I degree 
obesity 

29,86± 
3,95 
  

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 

4 II degree 
obesity 

32,84± 
1,57 

2,60±0,52 2,70± 
0,48 

2,20± 
0,42 

2,50±0,53 2,30±0,67 2,80± 
0,42 

5,1±0,68 6,5±0,25 

5 III degree 
obesity 

48,17± 
6,58 

2,60±0,52 2,80±0,42 2,80±0,42 2,90±0,32 2,60±0,52 2,60± 
0,52 

5,5±0,34 6,9±0,48 

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.  

 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, 
ballooni-
zation 

Debris Lipid 
droplets 

lipophagocytosis Scavenger 
macrophages 

Foam 
cells 

Overall 
number of 
leukocytes 

Number of 
monocytes 

Normal 
body 
weight 

 
     + 

  

 

  

      

  
      + 

  

        

  
      + 

                  

 

  
+ 

  

       

  
     + 

Increased 
body mass 

 
     + 

  
      + 

  

       

  
  

 

  

      

  
     + 

I degree 
obesity 

 

     

  
         + 

  
     + 

  
      + 

  
  

 

  
 + 

  

 
 

  
     + 

  
     + 

II degree 
obesity 

  

          

 
      + 

  
      + 

  
 + 

  

        

  
      

 

  
     + 

  
     + 

III degree 
obesity 

    +   
      + 

  
      + 

  
      + 

  
     + 

  
     + 
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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, 

II and III degree obesity. 

Body mass Leptin Necrosis, 
ballooniza-
tion 

Debris Lipid 
droplets 

lipopha-
gocytosis 

Scavenger 
macro-
phages 

Foam cells Overall 
number of 
leuko-
cytes 

Number 
 of 
mono-
cytes 

Normal 
mass + 
increased 
body 
weight 

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 

I, II and III 
degree 
obesity 

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 

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, 
ballooni 
zation 

Debris Lipid drop-
lets 

Lipophago 
cytosis 

Scavenger 
macro-
phages 

Foam cells Overall num-

ber of leuko-

cytes  

Number 
of mono-
cytes 

Increased 
body mass 

21,94± 
1,27 

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 

I, II and III 
degree 
obesity 

36,96± 
1,25 
  

2,20± 0,76 2,27± 0,83 2,37± 0,61 2,53±0,51 2,13±0,73 2,37±0,76 5,1±0,52 6,4±0,27 

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

  Leptin Necrosis, 
ballooniza-
tion 

Debris Lipid 
droplets 

lipophagocy-
tosis 

Scavenger mac-
rophages 

Foam 
cells 

Overall 
number 
of leukocytes 

Number of 
monocytes 

Normal 
weight 

 
     + 

  
 

          

  
 
     

 

  
      + 

  

        

  
      + 

 
  

    

  
  

      

 

       
Increased 
body 
weight 

 
     + 

  
      + 

  
      + 

 
      + 

I, II 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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Fig2. “Scavenger”macrophage, obesity II-III, plasmolysis, 

lipophagocytosis, karyopiknosis, EM, X 10 000. 

Fig1.  Macrophage from gluteal tissue biopsy, obesity II-III.  

Balloonization of endoplasmic reticulum (ER), small lipid 

droplets in cytoplasm (EM), X 10 000. 

Fig4. Neutrophils in peripheral blood, obesity II-III, injury of 

granules, sequestration of cytoplasmic area, EM, X 9 000.  

Fig3. Immature monocytes in peripheral blood, obesity II-

III.  Large polymorph nucleus, few cytoplasmic organelles, 

EM, X 9 000.   
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 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 nor-
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-GMJ September 2017; 2(2):P12-
P15)     
      
 Keywords:  Benign prostatic hyperplasia, Lower urinary tract symptoms, Selective arterial embolization 

Introduction 

enign prostatic hyperplasia (BPH) is one of the 
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..1,2 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.3 Because this disease has con-
nection to age, patients are at a high risk for chronic con-
comitant diseases, such as metabolic syndrome, diabetes 

B 
mellitus, cardiovascular diseases, which complicate treat-
ment of these patients.4  

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.5 Moreover, results of treatment prove 
to be unsatisfactory in 15% of patients.6 

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.7,8,9,10 

 

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, 
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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 
6,9 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 or/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-

catheter EmboCath Plus (infusion microcatheter, France) 
or ProgreatTM (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 BeadBlockTM(Device Technologies, Australia) 500-
700 μm 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 ar-
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 (table1). 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 

 
 
 
 
 

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 flow 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). 

 

 

 

 

 

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 4,38±3,6 >0,01 

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

* Data are means ± standard deviations 
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Picture 1. Angiosurgery operating room with Innova 
IQ 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.  

Picture 2. Spher ical tr isacryl 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  
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 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. Osteoporosis represents the result of disbalance of 
breakdown and synthesis. 

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

Introduction

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 

GCs change the balance between receptor activator 

G 

Glucocorticoid 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 months4. 
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Method: 200 million new cases of osteoporosis are diagnosed worldwide and this disease causes 8.9 million fractures each year. 

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-GMJ September 2017; 2(2):P16-P19)     

for NF-κB ligand (RANKL) and osteoprotegerin (OPG). 
RANKL is produced by osteoblasts and osteocytes.  It’s a 
key regulator of bone-resorbing osteoclast activation and 
survival3. 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 
RANKL = more bone breakdown; more OPG = less 
bone breakdown). Glucocorticoids tip this balance 
strongly in favor of RANKL. 

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 process1,2. 
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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 loss5,6. 
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.  

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 

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

Antiepileptic drugs (AEDs) 

The drugs of antiepileptic group are 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 loss10,11. 

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 months12  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 assessment13. 

Aromatase inhibitors (AIs) 

Effective adjuvant hormonal therapy implies admin-
istration of aromatase inhibitors in postmenopausal wom-
en with estrogen receptor positive breast cancer.  AIs 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 loss14. 

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 intravenous15,16 
and oral bisphosphonates17,18 are effective in maintaining 
BMD in breast cancer patients receiving hormonal 
(endocrine) therapy. Denosumab is an alternative preven-
tion and treatment strategy for AI-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-

Medications from this group inhibit the dophamine 
production and increase the level of prolactin in blood 
(hyperprolactinemia)7,8,9 , 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.  
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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 treatment19. 

Current recommendations, in addition to calcium and 
vitamin D supplementation, include DXA evaluation. 
Bisphosphonates can prevent and treat ADT-induced 
bone loss.20 

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)-γ receptors.  
Numerous studies have demonstrated that activation of 
PPAR-γ 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 

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.24 

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 bone25,26. 

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.27

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 decrease28. 

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 women29. 

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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Patients on PPIs should also be on calcium and vitamin 
D supplementation. 
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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 controversial30,31. It was re-
ported, that long-term PPI therapy, particularly at high 
doses, is associated with and increased risk of hip frac-
tures32. 
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Oral cavity complications of patients with advanced cancer  

 Tebidze N.1  Jincharadze M.2  Margvelashvili V.1  

 

 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-GMJ September 2017; 2(2):P20-P23)     
      
 Keywords: Oral cavity complains, Palliative care, Quality of life.  

Introduction 

ral care is especially important in palliative 
care1. Among worldwide palliative medicine 
guidelines oral care is considered as a separate 
part of palliative care.  

World 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 members2. 

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 few3, 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-

O 
ease itself or  treatment related (pharmacotherapy, chem-
otherapy or radiotherapy) 4. 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 European 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 others6. 
But it is difficult to implement some strategy in practice 
because of the lack of noted guidelines and well-
documented literature7,8. 
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 them9. 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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al., we can compose a table of reasons, causing the oral 
symptoms of palliative patients with advance cancer (Table 
1).  2/3 of the palliative patients have the most frequent 
oral symptom – pain10. Common oral problems are: xero-
stomia (dry mouth), mucosa ulcerations, denture-related 
problems (which is complicating oral nutrition and 
speech), taste disturbance; also problems related with 
chewing and swallowing3.  Patients, receiving chemo- or 
radiotherapy are under the high risk of stomatitis (or any 
ulceration of mucosa layer)1,11,12.  Oral mucositis is charac-
terized by painful atrophic, erosive or ulcerative lesions 
that affect sleeping, eating, speech and psychological and 
social well-being. All these factors influence the quality of 
life 3. 

Association between oral problems and their reasons 
are shown in Michael Wiseman’s (2006) studies. According 
to his research there are two main problems in oral cavity: 
xerostomia and pain13. In both cases initial reason is chem-
otherapy or radiotherapy, after their effect ulcers, stomati-
tis, candidosis appear, and cause pain. Pain does not allow 
comfortable food intake that leads to dehydration and de-
bilitation. Treatment methods also cause nausea and vom-
iting. If patient receives antiemetics, xerostomia occurs. 

Depression is very common symptom among onco-
logical patients. Receiving antidepressants  causes xerosto-
mia. Xerostomia itself  leads to taste alteration which is 
also related with malnutrition. All these statements cause 
social isolation and decreasing the quality of life. 

Saliva has very important defending function in oral 
cavity; its reduction is associated with the risk of oral com-
plication14. 

 

 Xerostomia 
 

Xerostomia is the subjective sensation of dry mouth, 
which is related with dysfunction of salivary gland. Salivary 
glands dysfunction (SGD) is any alteration in qualitative or 
quantitative output of saliva9. 
The prevalence of xerostomia is 22-26% in general popula-
tion, whereas in palliative patients -78-82%.  Salivary 
glands dysfunction is common in patients with chronic 
diseases15. 

As the saliva plays very important role in supporting 
oral health, xerostomia can lead to many other complica-
tions and can debilitate16. There are many reasons of SGD 
and xerostomia in palliative patients with advance cancer, 
but medical treatment is the most common9. Xerostomia is 
the side effect of many drugs, which are used in daily prac-
tice of supportive or palliative care (for example, analget-
ics, antiemetics, antidepressants and others)17.  
Salivary gland dysfunction (SGD) can be: 

 cancer related, for example, tumour infiltration, para-
neoplastic syndrome; 

 cancer treatment-related, for example, radiotherapy, 
graft-versus-host disease;  

 other causes, for example, dehydration,  malnutrition, 
anxiety, and depression9; 
Xerostomia can also occur as a result of changes in 

composition of saliva. It can be associated with local (oral) 
problems in the same way as with some general problems, 
which is decreasing the quality of life. According to the 
data-base of Andrew N. Davies et al.25 , we can build the 
table of general symptoms of SGD (table 2). 

 

Taste alteration 

Taste disturbance occurs as a result of taste reduction 
(hypogeusia), as an absence of taste sensation (ageusia) or 
distortion of normal taste sensation (dysgeusia)18 . Preva-
lence of taste alteration among palliative patients is 44-
50%, especially it is wide spread in patients with head and 
neck cancer undergoing the radiotherapy19.  

The reasons of taste disturbance: 1.Cancer related, for 
example, damage to taste buds, damage cranial nerves, 
damage to central nervous system (CNS); 2.Cancer  treat-
ment  related, for example, local surgery, local radiothera-
py, systemic  chemotherapy; 3.Oral problems, for example, 
SGD, poor oral hygiene, oral infections; 4.Neurological 
problems, for example, damage cranial nerves, damage to 
CNS; 5.Metabolic problems, for example, malnutrition, 
zinc deficiency, renal dysfunction; 6.Miscellaneous, for 
example, ageing, menopause, drug treatment9. 

The patients can complain on any type of taste dis-
turbance (for example, ageusia for all food), or combina-
tion of disturbance (ex., hypogeusia for one type of food 
and dysgeusia for another type). Based on the some re-
searches of palliative patients the prevalence of  ageusia is 
40%, hypogeusia – 31%, dysgeusia – 53%20. During dys-
geusia patients can report variety of different sensation 
disorder, but in every case food has very unpleasant taste. 
Taste alteration can lead to other physical, psychological 
and social problems that are  related with low level of QL 
21.  For example, taste disturbance can be associated with 
anorexia, malnutrition and weight loss9. 

 
Oral infections 

Oral infections are very common among the palliative 
patients with advanced cancer. Mucosa ulceration is com-
mon component of the oral problems of palliative pa-
tients, that causes terrible pain and does not allow to main-
tain daily hygiene and nutrition; all these conditions are 
directly related with decreased quality of life22,23. Some re-
searches had proved the association between occurrence 
of oral candidosis and poor performance status24. Oral 
candidosis is commensal infection and is considered as a 
“disease of the disease”25. Some other researches show 
association of caries (20-35%) and gingivitis (36%) with 
oral infections27. Simple herpes virus is also prevalent 
among the palliative patients with advance cancer28. 
Variety of fungi is reported as the reason of oral infections. 
Certain Candida species in oral cavity is considered as sym-
biotic organism.  Yeast carriage of general population is 
34%, for palliative patients with advance cancer it varies 
between 47 and 87%29. Similarly, oral candidosis is com-
mon among palliative patients undergoing the palliative 
care (8-83%)24. 
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Oral candidosis is common in immunosuppressed pa-
tients. As it is widely believed, systematic use of cortico-
steroids and antibiotics causes oral candidosis. But some 
research showed that there is no relation between system-
atic use of corticosteroids and antibiotics and oral candi-
dosis. By the way,it is proved the association between local 
use of corticosteroids and antibiotics with oral candidosis 9. 

Oral candidosis is most common in patients with SGD 
and the patient carrying dentures, especially with upper 
denture9. 

Oral candidosis has several clinical features, sometimes 
symptoms are preserved after treating: 
Pseudomembranous candidosis is very common. Gen-
erally, it’s asymptomic. White spots and plaques on oral 
mucosa are characteristic for pseudomembranous candi-
dosis, that can be easily removed. 
Erythematous candidosis is also common in palliative 
patients. Patients often complain on local discomfort or 
pain. It always involves tongue and buccal mucosa, which 
is presented as inflamed mucosa. 
Denture stomatitis is very often among the patients with 
oral candidosis. Some patients complain on palatinal pain 
and discomfort. It is characterized by the presence of vari-
ety of inflammation on the hard palate, confluent inflam-
mation and areas of hypoplasia.  
 Angular cheilitis is more common among edentulous 
patients. Patients complain on localized discomfort and 
lesions may be bleeding. In this case both angles of mouth 
is involved, and presents cracking of mucosa and skin. 
Denture stomatitis is often associated with angular 
cheilitis.  

Other types of oral candidosis, for example, rhomboid 
glossitis is very rare9. 

Denture related problems 

 
 

Denture related problems are very common in pallia-
tive patients with advanced cancer.      45-86% of patients 
have subjective complains 26-27. Objective problems have 
57-83% of patients 26-27. Common problem is poor fitting 
of denture (discomfort, ulceration, food getting under the 
denture). Denture related fungal infections are also com-
mon among the palliative patients (denture stomatitis, an-
gular cheilitis). Prevalence of denture stomatitis is 12,5 %, 
angular cheilitis – 5%, both – 3,5%24. All above mentioned 
diseases and problems have different reasons, which can 
be divided into 2 main groups: I. Direct effect of oncologi-
cal disease; II. Indirect effect of treatment methods 
(chemotherapy, radiotherapy). 

Thus, distinction of reasons and differential diagnosis  
of diseases are very important for choosing correct future 
treatment strategy. 

 
 

Conclusion 

 

  Literature review proves that xerostomia, oral 
infections, taste alteration and other pathological con-
ditions of oral cavity are very common in patients 
with advance cancer. They lead to malnutrition and 

communication disorder and  with the accompanying 
pathological conditions decrease the quality of life. 
Accordingly, supporting oral health care  is one of the 
main problems of palliative care. Although palliative 
care international guidelines note  these problems and 
supply symptom control  methods, we think that oral 
problems of palliative patients with advance cancer 
are not still assessed sufficiently. We assume so be-
cause there are no real researches defining the role of 
oral problems in decreasing quality of life of palliative 
patients. This condition is setting the pace for plan-
ning new researches and for improving the palliative 
care. 
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Oral problems may be related to: 

1. Direct (‘anatomical’) effect of the primary disease 

2. Indirect (‘physiological’) effect of the primary disease 

3.Treatment of the primary disease 

4. Direct/indirect effect of a coexisting disease 

5. Treatment of the coexisting disease 

6. Combinations of the above factors. 

Table 1.  Reasons causing oral complications in patients 

with advance cancer. 
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Table 2. Clinical features of SGD 

Problems: Symptoms: 

General problems 
discomfort, lip discomfort, cracking of lips 

Eating-related problems anorexia, taste disturbance, difficulty chewing, difficulty 
swallowing, decreased intake of nutrition 

Speech-related problems difficulty of speaking 

Oral hygiene poor oral hygiene, halitosis 

Oral infections oral candidosis, dental caries, periodontal disease, salivary 
gland infections 

Systemic infections secondary to oral infection (e.g. pneumonia, septicaemia) 

Dental/denture prosthesis problems dental erosion (leading to dental sensitivity/trauma to 
oral mucosa) 

Psychosocial problems embarrassment, anxiety, depression, social isolation 

Miscellaneous problems sleep disturbance, difficulty using oral transmucosal med-
ication (i.e. sublingual/buccal medication), oesophagitis, 
urinary frequency (secondary to increased intake of fluid). 
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Endometrium or embryo quality  in  minimal or mild  

endometriosis - related infertility 

 Iremadze L.1   Gvenetadze  A.1  Gegechkori  M.1 

 
 Abstract 

 
Background:    There is controversy related to pathogenesis and mechanism by which minimal or mild endometriosis affects 
fertility in women. It is accepted that moderate-severe endometriosis disrupt the anatomical relationships between fallopian tube 
and ovary.  Some researchers found impaired implantation in patients with endometriosis, but such defects in implantation may 
be caused by either embryos or altered endometrium.  Further investigations on follicular fluids have also found differences 
between women with endometriosis and women without the disease. In addition, recent advances on implantation research, 
show features in the eutopic endometrium of women with endometriosis that are not found in endometrium of women without 
the disease, although it is  controversial. The review aims at describing the available information from the eutopic endometrium  
or embryo standpoint  infertility  related to endometriosis. 
Objective: To explore the interrelation of the eutopic endometrium or embryo in women with infertility and the endometriosis. 
Methods:  Retrospective review of  literature  using all the available English databases, Cochrane  register  and articles which 
addressed  the question “Whether the endometrium  or embryo quality  is different  in women with endometriosis  associated  
infertility?“ 
Conclusion:  Although contradictory results have been reported, different clinical studies have demonstrated worse success 
rates for pregnancy in women with endometriosis compared with healthy women or with tubal factor among those that found 
lower pregnancy rates in women with endometriosis compared with controls without the disease, some found alterations in 
implantation rates in women with endometriosis when they were compared with controls. The debate continues, and other ap-
proaches should be developed before we can determine the authentic origin of the defects that make conception more difficult 
in these patients. These new studies must include an adequate design and controls, in order to avoid misleading data that can 
complicate the interpretation of the pathophysiology of this enigmatic disease. TCM-GMJ September 2017; 2(2):P24-P27)     
 
      Keywords: Minimal or mild endometriosis, Pathogenesis, Infertility, Assisted reproduction, Endometrium, Embryo quality 

Introduction 

ndometriosis is a benign estrogen-dependent 

and progestin-resistance gynecological disease1. 
It is characterized  by  the  attachment of endo-
metrial cells, both stroma and epithelium out-

side the uterine cavity. The most common sites of endo-
metriosis, in decreasing order, are the ovaries, anterior/
posterior cul-de-sac, broad ligaments and uterosacral liga-
ments, uterus, fallopian tubes, sigmoid colon, and appen-

dix1,2,3. 
Within the spectrum of symptoms that are displayed 

with the disease, one of the most controversial   is the 
link between minimal or mild endometriosis and infertili-
ty, particularly in patients with no mechanical alteration 
of  the reproductive tract3,4. But a large of data supported  

E 
the concept of low fecundity in patients with endometrio-
sis . The fecundity rate in untreated endometriosis is esti-
mated from 2 % to 10% than in women without disease 
(15-20%). Women with minimal or mild endometriosis 
have been shown a significantly lower probability of preg-
nancy over 3 years than women with unexplained infertili-
ty (36 % VS 55%)4.   
In addition, endometriotic lesions have been shown to 
have an increased production and decreased inactivation 
of estradiol (E2). Partly this is due, to abnormal expres-
sion of both aromatase and 17beta hydroxysteroid  dehy-
drogenase. In addition, recent research suggests morpho-
logical differences between endometriosis and endometri-
um4,5. 

Epidemiology  

Endometriosis is very common debilitating disease 
that in 6 to 10% of the general female population6,7.  In 
women with pain, infertility, or both, the frequency is 35–
50% . About 25 to 50% of infertile women have endome-
triosis and 30 to 50% of women with endometriosis are 
infertile. More recent data indicate that the incidence of 
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endometriosis has not increased in the last 30 years and 
remains at 2.37–2.49/1000/y, whith approximate preva-
lence of 6–8%7. To date, it has not been possible to deter-
mine whether medical approach is less expensive than a 
surgical approach in patients with chronic pelvic pain7,8.  
Also, data is lacking regarding the cost of treating endome-
triosis in infertile patients .On May 10th, 2007,  he Public 
Health Executive Agency of the European Union an-

nounced that a €296,000  grant was awarded to a Europe-
an coalition of universities and patient support organiza-
tions to improve the awareness of endometriosis in Eu-
rope. 

Pathogenesis  

No single theory can explain the pathogenesis of endo-
metriosis9. Endometriosis is sometimes called the disease 
of theories. The implantation theory was described by Dr 
Sampson in 1925. He proposed that retrograde menstrua-
tion regurgitates viable endometrial cells through the fallo-
pian tubes. These cells are capable of implantation and 
development. Dissemination to distant sites is possible by 
lymphatic and vascular spread. This theory remains the 
most popular and is supported by experiments that show 
that endometrial cells are viable in vivo and in vitro9,10. 

The coelomic  metaplasia theory explains the unusual 
sites of endometriosis but evidence for it has yet to be es-
tablished10.   Dr. Meyer proposed that coelomic epithelium 
undergoes metaplasia to become endometriosis. Endome-
triosis does not show the distribution with older age that is 
found in other organs that undergo metaplasia, e.g. squa-
mous  netaplasia in the lung. 

Iatrogenic dissemination can occur during gynecological 
procedures, but it is not clear whether the rate of trans-
plantation varies with the time if cycle10,11. 

Recent studies on pathogenesis showed immunogenetic 
defects, e.g. aberrant expression of factor. Steroidogenetic 
Fector-1 activates the expression of the aromatase enzyme 
and increased expression of cyclooxygenase-2 in the stro-
mal cells10,11.   

 
 

Results and Discussion  

In vitro fertilization (IVF) studies have suggested that 
women with endometriosis have poor ovarian reserve, low 
oocyte and embyo quality and poor endometrial receptivity 
to embryonic implantation10,11,12. 

Authors who found poor success rates caused by im-
plantation defects in women with endometriosis have de-
scribed three different alterations:  an oocyte/embryo im-
pairment, endometrial defects and defective cross-talk. 
Altered oocyte/embryo quality due to altered embryo de-
velopment has been descript (Brizek et.al 2009, or high 
embryo blockage in women with endometriosis compared 
with controls11,12. 

Oocyte donation is an interesting method to investigate 
the reproductive outcome of endometriosis-affected wom-
en, because it is possible to compare women who received 
fresh oocytes from non-endometriosis women with those 
receiving oocytes from endometriosis women12. 

Authors (Simon et.al., 1998) retrospectively analyzed 
the results of  oocyte donation programme  (  women 
without endometriosis).  Recipient Women divided into 
three groups: ( I)  premature ovarian failure (n=54),  (II) 
low responders to controlled  ovarian stimulation (n-77) 
and  (III) women with endometriosis who underwent oo-
cyte donation because of low response (11). A similar 
number of embryos were replaced in each group. There 
was no difference among groups in the pregnancy rate per 
women, per cycle or implantation11,12,13. 

Furthermore, other  authors (Diaz et.al,. 2000)\ de-
signed a prospective, case-control study in  order to evalu-
ate the impacts of severe endometriosis on  in vitro  fertili-
zation outcome in women receiving oocytes from the 
same donor, thus ruling out the possibility of assigning 

\oocytes of different quality to the different groups12,13.  
The results showed no differences in pregnancy (40 versus 
45 %), implantation (14,8 versus 16,0%),  miscarriage (30 
versus 26%) and  live birth rates (28  versus 27,2%) be-
tween the groups (endometriosis stage  III-IV  and con-
trols). 

Implantation is an extremely important process requir-
ing the presence of developing embryos with the ability to 
induce the correct changes in the endometrial epithelium, 
together with the presence of an endometrium ready to 
receive these signals and to act in consequence. Subse-
quently, any endometrium unable to answer property, 
without the correct timing in the endometrial changes, 
would be adversely effecting the reproductive success. 
11,12,13. 

Studies compared eutopic endometrium of women with 
endometriosis with healthy controls without endometrio-
sis. Majority of studies regarding endometrium end endo-
metriosis are focused on the differences between eutopic 
and eutopic  endometrium in these patients and are hence 
concerned with molecules presumably implicated in the 
origin of the  disease. They are mainly focused on mole-
cules previously related to implantation and infertility. 

Accumulated data suggest that eutopic endometrium of 
women with endometriosis behaves different from the 
endometrium of women without the disease, but to estab-
lish a cause – effect relationship between endometrial alter-
ations in women with endometriosis and infertility, the key 
factors concerning endometrium and implantation should 
first be accurately determined. 

Nowadays, there are many molecular and morphologi-
cal markers of endometrial receptivity that may alter endo-
metrium in women with endometriosis.  

Fedeleet. al. using electron microscopy, have been de-
scribed   defects  in the srtuctural morphology of endome-
trial in women with endometriosis, which could be respon-
sible for infertility13. Recently,  pinopods have been sug-
gested as morphological indicators of uterine receptivity.  
Therefore, their presence in the eutopic endometrium of 
women with endometriosis must be studied. They recently 
addressed that pinopod formation in women with and 
without endometriosis undergoing oocyte donation pro-
gramme. There were no differences between the two 
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groups analyzed, suggesting that the endometrium of 
women with endometriosis is able to develop an adequate 
response to hormonal replacement therapy in terms of 
pinopod formation. 

Lessey et.al, studied integrins -(alfa-1 alfa- 2 da  beta-3)  
as an indicators of endometrial receptivity14. The study of 
this molecules in eutopic endometrium from women with 
endometriosis, during laparoscopy.  Providing evidence 
that majority of women with abnormal alfa-2, beta-3 in-
tegrin expression had endometriosis stage I or II. It con-
cluded that endometriosis could adversely effect the en-
dometrial environment in  natural cycles14. 

However, other authors did not confirm these findings 
(Bridges et.al. Creuset.al  Hill  and Rogers), possible due 
to a slightly different study design, controls or sample 
size6.  Afterwards, the same group correlated the increase 
in pregnancy rates with an increase in   alfa-2, beta-3 in-
tegrin expression after the treatment of endometriois, 
making use of surgical procedures or GnRH analogues 
(Lessey and Yong)14. 

Another factor involved in alterations of the endome-
trium of women with endometriosis is glutathione peroxi-
dase, an enzyme that eliminates free-radicals. Glutathione 
peroxidase exhibits a varying expression during menstrual 
cycle in normal endometria, but no variation in eutopic 
endometrium of women with endometriosis. This  lack of 
variation leads to defects involving protection against oxi-
dative stress of these endometria, whose relevance in im-
plantation, the endometrium or embryo development is 
unknown but it appears a promising field for study (Ota 
et.al.,)11,12. 

Finally, many factors involved in implantation have not 
yet been studied comparing the eutopic endometrium of 
women with endometriosis with the endometrium of 
healthy controls, as depicted in there: LUMINAL EP-
ITHEELIUM: Apoptosis, MUC-1, Ezrin, IL-IRII, Te-
lomerase activity, Interferon-inducible guanylate binding 
protein, Interferon-regulated gene, Leptin, COX-1 and 
COX-2. 

 

Noble et.al has been demonstrated that increased es-
tradiol (E2) levels negatively affect implantation  in clini-
cal studies13,14,15. It has been concluded that eutopic  en-
dometrium from women with endometriosis is able to 
express  aromatase  (the enzyme that catalyses the produc-
tion of estradiol). High level of estrogen inhibits 3beta- 
hydroxysteroid dehydrogenase, thereby decreasing proges-
terone synthesis by the corpus luteum and adversely effect 
implantation.  Altered endometrial contractility has been 
described in the uterus of women with endometriosis. 
These findings could affect normal sperm transport and 
contribute to the sub-fertility status of these patients    
(De Vries et al 2010). This effect could be important in 
the implantation process, as it has been previously de-
scribed by the results of ultrasound measures on women 
undergoing in vitro fertilization. However, this observa-
tion is merely anecdotal until further prospective studies 
are designed to assess the real impact of this altered endo-
metrial contractibility in women with endometriosis14,15. 

 

 
 

Conclusion 

Although contradictory results have been reported, 
different clinical studies have demonstrated worse success 
rates for pregnancy in women with endometriosis com-
pared with healthy women or with tubal factor among 
those that found lower pregnancy rates in women with 
endometriosis compared with controls without the dis-
ease, some found alterations in implantation rates in 
women with endometriosis, when they were compared 
with controls.  

 
Several studies suggest that an altered ovarian problem 

in women with endometriosis could be responsible for a 
defective oogenesis, subsequently low quality embryos, 
with diminished ability to implant.  

Endometrial aspects have also been discussed, and 
molecular studies on factors involved in the receptivity 

    
Study group 

  
P - value 

  endometriosis   

No. of patients 

No. cycles 
Age (years) 
No. of oocytes donated 
No. of embryos transferred 
No.of good quality embryos transferred 
Implantation (%) 
No. of pregnancies  (%) 
Miscarriage (%) 
Live birth ( %0 

25 
25 
35.0+- 3.4 
7,8+- 1,6 
4.0+- 0,7 
3,6+- 0,2 
15/101 (14,8) 
10 (40.0) 
3 (30.0) 

33 
33 
38,5+- 4,9                            0.004 
7,7 +-1,9                                NS 
4,1+-1,2                                 NS 
3,7+-0,1                                 NS 
22/137 (16.0)                         NS 
15 (45.5)                                NS 
4(26.0)                                   NS 

Table 1. IVF outcome in recipients of sibling oocyte with and without endometriosis  
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status of the eutopic endometrium in women with endo-
metriosis resulted again in conflicting data, although some 
differences with normal controls have been described. 
Mixed causes- defects both the endometrium and embryo, 
cannot be ruled out, and in the ovum donation pro-
gramme, good embryos could by-pass an affected endome-
trium. 

The debate continues, and other approaches should 
bedeveloped before we can determine the authentic origin 
of the defects that make conception more difficult in these 
patients. These new studies must include an adequate de-
sign and controls, in order to avoid misleading data that 
can complicate the interpretation of the pathophysiology 
of this enigmatic disease. 
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Frequency and correlation of autoimmune endocrine diseases in  

adolescent patients 

 Turashvili N.1,2  Javashvili L.3   Giorgadze E.1,4  

 
 Abstract 

 
Autoimmune endocrine diseases represent widespread problem nowadays. Autoimmune endocrinopathies often occur together 
in the same person and are clusters, as autoimmune polyglandular diseases. Mostly one autoimmune endocrine disorder develops 
clinically earlier than other.   
     According to the articles, published in the Pubmed and Google Scholar database, between several autoimmune endocrine 
diseases, autoimmune diabetes and autoimmune thyroid diseases coincidence often together, most likely due to shared genetic 
predisposition. Indeed, several loci and genes have been shown to contribute to the joint susceptibility to autoimmune diabetes 
and autoimmune thyroid diseases. Early identification and treatment of another autoimmune endocrine disease is very important 
and sometimes even life-saving. Early identification autoimmune thyroid disease when autoimmune diabetes is already diagnosed 
is recommended  according new guidelines.  (TCM-GMJ September 2017; 2(2):P28-P30)     
 
      Keywords:  Autoimmune endocrine diseases,  autoimmune diabetes, autoimmune thyroid diseases  

Introduction 

pidemiologic analysis indicates that nowadays a 
lot of people are affected by autoimmune dis-
eases, in which autoimmune endocrine disor-
ders take an important place.  

        Burnet and Medawar were awarded the 1960 
Nobel Prize in Physiology or Medicine for discovering 
immunological tolerance. In their Nobel Lecture, Meda-
war and Burnet define immune tolerance as “a state of 
indifference or non-reactivity towards a substance that 
would normally be expected to excite an immunological 
response” 1. But, in some cases, the body mistakenly cre-
ates antibodies and T lymphocytes against its own cells 
and tissues. This misguided destruction leads to autoim-
mune diseases; for instance, T lymphocytes cells that de-
stroy insulin-producing cells in the pancreas cause Type 1 
diabetes. The term used to describe this – autoimmunity 
– had been used by Paul Ehrlich, German physician and 
scientist over a century ago.  Although he had given it a 
much more terrifying name: horror autotoxicus (literally, 
'the horror of self-toxicity').  

   Baruj Benarcerraf discovered that the major histo-
compatibility complex (MHC) plays an important role. A 
lot of human patients with autoimmune diseases carry 
particular genetic variants of the histocompatibility anti-
gens2. 

The autoimmune endocrinopathies are organ specific 

E 
autoimmune diseases in which the target organs are endo-
crine glands such as the thyroid, pancreas( β cells), adren-
al, ovaries, pituitary gland and etc3 .  Organ-specific auto-
immune endocrine disorders may present as single diseas-
es or may cluster in various syndromes.  Associations of 
multiple autoimmune disorders have been classified in 
different syndromes. Historically, Schmidt ( 1962) first 
described the association of Addison’s disease and thy-
roiditis. Carpenter and coworkers in 1964 included diabe-
tes type 1 in the syndrome. Other non-endocrine autoim-
mune associations , not always described in syndromes, 
are also well recognized. Vitiligo, for example, seems to 
accompany multiple autoimmune endocrinopathies.  

 Indeed,  autoimmune endocrine disorders frequent-
ly occur together in the same patient  and this association 
is classified as an autoimmune polyglandular syndrome 
(APS)4. 

 

Autoimmune Polyglandular Syndromes  

There are several types of APS : APS type I and type II 
can be clearly separated clinically, but some authors prefer 
to  subdivide APS II and III on the basis of the associa-
tion of some autoimmune disorders but not others4.   

APS Type I- Chronic candidiasis, chronic hypopara-
thyroidism, Addison’s disease, ( At least two present);  

APS Type II- Addison’s disease, ( always  present) and 
thyroid autoimmune disease and/or type I diabetes melli-

tus. APS Type III- Thyroid autoimmue disease asso-
ciated with other autoimmune diseases  (excluding - 
Addison’s disease and/or hypoparathyroidism). 

APS Type IV- Combination of organ-specific autoim-
mune diseases not included of in the previous groups 4,5,6.   
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Some authors divide APS III into three subcategories: 
A – Autoimmune thyroiditis with immune-mediated 

diabetes (T1DM) mellitus (also known as polyglandular 
autoimmune syndrome type 3 variant). 

B – Autoimmune thyroiditis with pernicious anemia. 
C – Autoimmune thyroiditis with vitiligo and/or alope-

cia and/or other organ-specific autoimmune disease.  
      The    autoimmune polyglandular syndrome is asso-

ciated with organ-specific autoimmune diseases (celiac dis-
ease, hypogonadism, and myasthenia gravis), organ-
nonspecific or systemic autoimmune diseases (sarcoidosis, 
Sjogren syndrome, rheumatoid arthritis).  

       Type I APS- is a monogenic autoimmune syn-
drome, caused by defects in a gene identified as the auto-
immune regulator (AIRE ) and is inherited autosomal re-
cessive disease; Its gene is  located on chromosome 21 . 
APS type I usually occurs in  children at the age of 10-12. 

    The prevalence of APS II increases gradually in the 
first decade of life and reaches the highest values between 
25-40 years of age; Women are three times more likely to 
develop it than men;  

     Type III APS-  It mainly affects women in their 
30s7;  

    In patients with autoimmune polyendocrine syn-
dromes who have a single disorder such as Addison’s dis-
ease or type 1A diabetes, the prevalence of additional auto-
immune disorders is 30 to 50 times that in the general pop-
ulation. 

      It is thought, that  coincidence  of more than one 
autoimmune endocrinopathy may results from shared ge-
netic susceptibility leading to loss of tolerance to multiple 
tissues ;  

      For example, the risk of the development of both 
Addison’s disease and type 1A diabetes is associated with a 
heterozygous HLA-DR4–DQ8/ HLA-DR3–DQ2 geno-
type8;  

       Certainly, the major histocompatibility complex 
(MHC), also known as human leukocyte antigen (HLA) in 
human, is associated with different autoimmune disorders. 
Especially, MHC class II genes show the strongest associa-
tion with type 1 diabetes (T1D), in which DRB1*03-
DQB1*0201 and DRB1*04-DQB1*0302 haplotypes in 
Caucasian and DRB1*0405-DQB1*0401, DRB1*0802-
DQB1*0302 and  DRB1*0901-DQB1*0303 haplotypes in 
Japanese indicate  susceptibility to the disease, while 
DRB1*15-DQB1*0602  haplotype in Caucasian and 
DRB1*1501-DQB1*0602 and DRB1*1502-DQB1*0601 
haplotypes in Japanese are protection  factors against the 
disease 9.   

 

Autoimmune aspects of diabetes and thyroid 
disease 

 
    Between all autoimmune endocrine disorders  the 

most common is diabetes type 1 (T1D )and autoimmune 
thyroid disease (AITD). Both of them are  characterized by 
T cell infiltration and production of autoantibodies against 

the target organs, which results  their dysfunction and /or 
destruction3. 

 Most type 1 diabetes results from autoimmune de-
struction of pancreas β cells, which fail to produce insulin, 
that results hyperglycemia. These  patients with T1D at 
diagnosis have elevated level of antibodies against  β cell 
proteins: antibodies to glutamic acid decarboxylase 65 
( GAD 65),  islet cell antibodies (ICA), insulin autoanti-
bodies (IAA), tyrosine phosphatase IA2 ( ICA512) and 
zinc transporter 8 ( ZnT8);  

Although T1D mainly occurs in children and adoles-
cent,  it may also present  in adult patients  as Latent auto-
immune diabetes of adulthood ( LADA)4;  LADA is slowly 
progressive forms of type 1 diabetes, with similar baseline 
C-peptide levels in patients with LADA  and typical type 1 
diabetes but a more rapid decline with type 1 diabetes. Ab-
GAD 65 may be the more important predictor of insulins 
therapy over the short term ( 3 years) and antibodies will 
indicate the need to check for thyroid autoimmunity and 
consider other associated autoimmune disorders 10.  
     Autoimmune thyroid disease can present with Hash-
imoto thyroiditis (which may lead hypothyroidism) or  
Graves disease( thyroid hyperfunction).   There are three 
major thyroidal autoantigens: thyroglobulin, TPO and 
TSH receptor. Circulating autoantibodies to these antigens 
are useful markers for thyroid autoimmunity.  
     There are now solid epidemiological data showing that 
T1D and AITD frequently occur within the same families 
and in the same individual (APS3v). The association be-
tween T1D and AITD is most likely due to shared genetic 
predisposition . Indeed several loci and genes have been 
shown to contribute to the joint susceptibility to T1D and 
AITD3,6,11;  

The DR3 haplotype  in Caucasian and DRB1*0405-
DQB1*0401, DRB1*0802- DQB1*0302 and DRB1*0901-
DQB1*0303 haplotypes in Japanese confer susceptibility 
to T1D with AITD9; Indeed The most prevalent immuno-
logical diseases in patients with DM 1 is autoimmune thy-
roid diseases(AITD);  The prevalence of positive peroxi-
dase antibodies(anti-TPO) is estimated to be between 2% 
and 10% in the general population, whereas in the popula-
tion of T1D patients it is much higher6,12 ;  

Approximately one third of patients with type 1A dia-
betes have thyroid autoantibodies8,13; Therefore, there are 
a lot of evidences  for an increased incidence of autoim-
mune thyroiditis in patient s with type 1A diabetes14 . 
AITD incidence increases with longer DM 1 duration and 
higher anti-TPO prevalence 12.  

Thyroid autoimmunity is highly prevalent in T1D pa-
tients of non-Hispanic white, 

Asian, or Hispanic origin. The strongest disease risk is 
conferred by female sex and older age. This risk is modu-
lated by HLA-DRB1 and HLA-DPB1 loci15.  

Latent autoimmune diabetes in adults (LADA ) also 
presented with higher rates for autoimmune thyroid dis-
ease markers, especially anti-TPO. 

The presence of anti-TPO (28.6 vs.10%)and  anti-TG 
(28.6 vs.14%) was higher in patients with LADA in com-
parison to healthy controls and anti-TPO in comparison to 
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patients with type 2 diabetes (38.6 vs. 17.4 %). In patients 
with LADA the presence of autoimmune thyroid autoan-
tibodies was associated with newly diagnosed subclinical 
hypothyroidism 16.  
 

The role of early identification of autoimmune 
endocrine diseases 
 
   Autoimmune endocrine diseases usually initiates with a 
single disease (i.e. Type 1 diabetes mellitus, Hashimoto’s 
thyroiditis, Graves’ disease, or Addison’s disease), and 
after a variable period of  latency may develop the other 
components of the syndrome. Organ-specific autoanti-
body screening in patients with monoglandular autoim-
mune endocrinopathies undoubtedly makes it possible to  
identify  patients under the  risk of developing a future 
APS. 
Early identification and treatment of another autoimmune 
endocrine disease is very important and sometimes even 
life-saving 4,5,13.  Hormonal replacement therapy remains 
the only form of treatment of APS. However, specific 
combinations of endocrine organ dysfunction require spe-
cific management. For example, thyroxine replacement 
can precipitate life-threatened adrenal insufficiency. Fur-
thermore, hypoglycemia or decreasing insulin require-
ments in patients with type 1 diabetes may be the earliest 
of adrenal failure.  
    On the other hand, treatment of one autoimmune en-
docrine disorders clearly helps to correction and treat-
ment of other coincidence autoimmune diseases.      For 
instance,  American diabetes association for children and 
adolescents recommends testing individuals with type 1 
diabetes for antithyroid peroxidase and antithyroglobulin 
antibodies soon after the diagnosis and  thyroid-
stimulating hormone concentrations soon after the diag-
nosis of type 1 diabetes and after glucose control has been 
established, whereas  subclinical hypothyroidism may be 
associated with increased risk of symptomatic hypoglyce-
mia and reduced linear growth rate and hyperthyroidism 
alters glucose metabolism and usually causes deterioration 
of glycemic control.  For adults’ American diabetes asso-
ciation recommends screening patients with type 1 diabe-
tes for autoimmune thyroid disease soon after diagnosis 
and thyroid-stimulating hormone test is advised in pa-
tients with type 1 diabetes if not performed/available 
within the past year 17.  
 

 Conclusion 
 
     Autoimmune endocrine diseases represent widespread 
problem; They often occur together in the same individu-
al and are called as autoimmune polyglandular diseases. 
Mostly one autoimmune endocrine disease develops clini-
cally earlier than other.    Between several APS, autoim-
mune diabetes and autoimmune thyroid disorders more 
often coincidence together. So, early test for autoimmune 
thyroid disorders, when autoimmune diabetes is already 
diagnosed, is recommended according new guidelines of 

American diabetes association dc.  
       There are very little information about correlation 
between autoimmune diabetes and autoimmune thyroid 
disease in adult patients in Georgia. Therefore, it is inter-
esting to ascertain the correlation, which is subject of fu-
ture research.  

 

References  
 
1. Medawar PB. Immunological tolerance. Science. 1961 Feb 3;133(3449):303-

6. Medawar PB. Immunological tolerance. Nature. 1961 Jan 7;189(4758):14-
7. 

2. "The Immune System: In Defence of our Lives". Nobelprize.org.  Nobel 
Media AB 2014.  http://www.nobelprize.org/educational/medicine/
immuneresponses/overview/ 

3. Huber A, Menconi F, Corathers S, Jacobson EM, Tomer Y. Joint genetic 
susceptibility to type 1 diabetes and autoimmune thyroiditis: from epidemi-
ology to mechanisms. Endocrine Reviews. 2008 Oct;29(6):697-725. 

4. Shoback DG, Gardner G. Dolores .Greenspan's basic & clinical endocri-
nology. 9 th  Edition 2011: 35-44;  588-599; ISSN 0891-2068; ISBN 978-0-
07-162243-1; MHID 0-07-162243-8;  

5. Betterle C, Lazzarotto F, Presotto F. Autoimmune polyglandular syndrome 
Type 2: the tip of an iceberg?. Clinical & Experimental Immunology. 2004 
Aug 1;137(2):225-33. 

6. Kasznicki J, Drzewoski J. A case of autoimmune urticaria accompanying 
autoimmune polyglandular syndrome type III associated with Hashimoto’s 
disease, type 1 diabetes mellitus, and vitiligo. Endokrynologia Polska. 2014 
Jan 1;65(4):320-3. 

7. Ben-Skowronek I, Michalczyk A, Piekarski R, Wysocka-Lukasik B, Banecka 
B. Type III Polyglandular Autoimmune Syndromes in children with type 1 
diabetes mellitus. Annals of Agricultural and Environmental Medicine. 
2013;20(1). 

8. Eisenbarth GS, Gottlieb PA. Autoimmune polyendocrine syndromes. New 
England Journal of Medicine. 2004 May 13;350(20):2068-79. 

9. Yokoi N, Hidaka S, Tanabe S, Ohya M, Ishima M, Takagi Y, Masui N, 
Seino S. Role of major histocompatibility complex class II in the develop-
ment of autoimmune type 1 diabetes and thyroiditis in rats. Genes and 
immunity. 2012 Feb 1;13(2):139-45. 

10. Rosenbloom A, Silverstein J. Type 2 diabetes in children and adolescents: A 
guide to diagnosis, epidemiology, pathogenesis, prevention, and treatment. 
American Diabetes Association; 2003 May 1. 

11. Villano MJ, Huber AK, Greenberg DA, Golden BK, Concepcion E, Tomer 
Y. Autoimmune thyroiditis and diabetes: dissecting the joint genetic suscep-
tibility in a large cohort of multiplex families. The Journal of Clinical 
Endocrinology & Metabolism. 2009 Apr;94(4):1458-66. 

12. Grzelka A, Araszkiewicz A, Uruska A, Zozulińska-Ziółkiewicz D. Preva-
lence of anti-thyroid peroxidase in adults with type 1 diabetes participating 
in Poznan Prospective Study. Advances in clinical and experimental medi-
cine: official organ Wroclaw Medical University. 2014 Dec;24(1):79-84. 

13. Van den Driessche A, Eenkhoorn V, Van Gaal L, De Block C. Type 1 
diabetes and autoimmune polyglandular syndrome: a clinical review. Neth J 
Med. 2009 Dec 1;67(11):376-87. 

14. Somers EC, Thomas SL, Smeeth L, Hall AJ. Are individuals with an auto-
immune disease at higher risk of a second autoimmune disorder?. American 
journal of epidemiology. 2009 Mar 15;169(6):749-55. 

15. Kahles H, Fain PR, Baker P, Eisenbarth G, Badenhoop K. Genetics of 
autoimmune thyroiditis in type 1 diabetes reveals a novel association with 
DPB1* 0201: data from the Type 1 Diabetes Genetics Consortium. Diabe-
tes Care. 2015 Oct 1;38(Supplement 2):S21-8. 

16. Szepietowska B, Wawrusiewicz-Kurylonek N, Krętowski A, Górska M, 
Szelachowska M. PRACE ORYGINALNE/ORIGINAL PAPERS Endo-
crine autoimmunity in patients with Latent Autoimmune Diabetes in Adults 
(LADA)–association with HLA genotype Występowanie chorób autoim-
munologicznych u pacjentów z późno ujawniającą się cukrzycą autoim-
munologiczną u osób dorosłych–związek z genotypem HLA. Endokrynol 
Pol. 2016;67(2):197-201. 

17. Marathe PH, Gao HX, Close KL. American Diabetes Association Stand-
ards of Medical Care in Diabetes 2017. Journal of Diabetes. 2017 Jan 1.  

 

 
 
  
 

http://www.nobelprize.org/educational/medicine/immuneresponses/overview/
http://www.nobelprize.org/educational/medicine/immuneresponses/overview/


p 31 

  TCM&GMJ,  September  2017                                                                                                                                                                                     Chkhenkeli et al.                                                                                                                              

 

 

 

 

 

 

 About the issue of clinical and morphologic diagnosis of intracranial  

tumors 

 

Chkhenkeli S.
1

  Jikia I.
1

  Khvichia N.
1 

 Jorbenadze T.
1

 

   

 Abstract 
 
Background: According to the literature data, there has been a significant increase in central nervous system tumors recently. 
The problem of neuro-oncology is to define the biological “behavior” of tumors, which carries the key importance for the 
respective effective treatment and prognostication. By informative value, radiologic studies take one of the leading place in 
the latest diagnostic methods established in the practical medicine; in addition, its known that regardless of informative value 
of any study method, the ultimate verification of the process is done based on morphologic study results. Thus, the 
knowledge of morphologic equivalents of the radiologic study data is of utmost significance, both for implementation of tar-
geted treatment strategy as well as for defining the possible risk of relapse.   The aim of the study was to compare the clinical 
and postoperative morphological study results in presence of intracranial tumors. 
Material Methods: The postoperative material sampled during the 5 consecutive years was studied – 219 cases overall. Com-
plete clinical-laboratory studies were performed in given cases, including MRI with T1flair,T2tse, T2flair, DWI, dADC-DWI, 
T1-FFE regimens, in axial, sagittal and coronal sections, with contrast enhancement (Magnevist, average 15 ml.).  In some cases 
per needed, MR angiography was performed (Ven-3D-PCA, 3DI-MC-HR). Postoperative material was fixed in neutral 10% 
formalin solution. Samples were paraffin-embedded. The sections with 5-6 µm thickness prepared by rotational microtome 
were stained by hematoxylin, eosin and picrofuxin (by Van Gieson). We were using the immunohistochemistry study method. 
Microscopic films were studied by light microscope “Balphan” (with halogen light) in different magnifications (200-400). The 
malignancy grade of tumors was defined by WHO classification 2007. 
Results: Complete matching of the diagnoses was revealed in 131 cases (59.8%). In 26 cases of discrepant diagnosis, the clini-
cal diagnosis indicated the histogenesis of intracranial tumor, which was not verified by morphology study. High indices of 
complete matching between clinical and postoperative morphology study data in intracranial tumors were observed for neuri-
noma (100.0%), pituitary adenoma (92.8%), meningioma (92.1%), and average indices of matching for glioblastoma (66.6%) 
and astrocytoma (62.5%) cases.. (TCM-GMJ September 2017; 2(2):P31-P33)           
 
   Keywords: Intracranial tumor, Morphology, Stereotactic biopsy, Meningioma, Neurinoma, Pituitary adenoma, Glioblastoma, 
Astrocytoma  

Introduction 

ccording to the literature data, a significant 
increase in central nervous system tumors has 
been observed worldwide recently. Respec-
tively, there is no doubt that defining of bio-

logical “behavior” of tumors represents the key issue of 
neuro-oncology, as long as it carries decisive im-
portance for the adequate effective treatment and prog-
nostication 1,2,3,4.  

By informative value, radiologic studies take one of 
the leading place in the latest diagnostic methods estab-

A 
lished in the practical medicine (ultrasound study, com-
puterized tomography, magnetic resonance imaging); in 
addition, its known that regardless of informative value 
of any study method, the ultimate verification of the 
process is done based on morphologic study results. 
Thus, the knowledge of morphologic equivalents of the 
radiologic study data is of utmost significance, both for 
implementation of targeted treatment strategy as well as 
for defining the possible risk of relapse 7,6,.   Compari-
son of the radiologic study data with the morphologic 
analysis results of postoperative material revealed that 
modern non-invasive methods are not always able to 
give the precise definition to the nature of brain tumors 
9. In some cases with typical radiological data character-
istic for astrocytoma, the morphology study subsequent-
ly showed the presence of glioblastoma multiforme 8.  
      The modern approach implies the application of 
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stereotactic biopsy at the initial stage of assessment for 
patients with brain tumors, which can be followed by the 
dynamic follow-up – excision of the tumor, radio- or 
chemotherapy.  

Rarely, the stereotactic biopsy data is interpreted as 
edema of the white matter of brain by radiologic study, 
which actually represents the zone of infiltration by tumor 
cells 5.    

Stereotactic biopsy is mini-invasive surgical method 
enabling the retrieval of pathologically altered tissue from 
brain for microscopic study, in order to define the precise 
histological diagnosis and treatment strategy. In addition, 
due to non-uniform structure of tumor tissue, the above-
mentioned method can sometimes be not completely reli-
able. The precise data is provided by detailed morphologic 
study of different sites from the tumor tissue 5.  

 
 

Aim 

The aim of the study was to compare the clinical and 
morphology study data of postoperative material in intra-
cranial tumor cases. 

 

Materials and Method 

 

The postoperative material sampled during 5 consecu-
tive years (2010-2014) was studied – overall 219 cases. All 
patients had undergone surgery – excision of intracranial 
tumors with different locations. Complete clinical-
laboratory studies were performed in given cases, including 
MRI with T1flair,T2tse, T2flair, DWI, dADC-DWI, T1-
FFE regimens, in axial, sagittal and coronal sections, with 
contrast enhancement (Magnevist, average 15 ml.).  In 
some cases per needed, MR angiography of intra- and ex-
tracranial vessels was performed (Ven-3D-PCA, 3DI-MC-
HR). Postoperative material was fixed in neutral 10% for-
malin solution. Samples were paraffin-embedded. The sec-
tions with 5-6 µm thickness prepared by rotational micro-
tome were stained by hematoxylin, eosin and picrofuxin 
(by Van Gieson).  

In some cases per needed, we were using the immuno-
histochemistry study method. Microscopic films were 
studied by light microscope “Balphan” (with halogen light) 
in different magnifications (200-400). The malignancy 
grade of tumors was defined by WHO classification 2007.  

 

Results and Discussion 

 As our studies showed, the complete matching of clini-
cal and morphologic diagnoses was observed in 131 cases 
out of 219, which accounts for 59.8% of total. In 62 cases 
from the remaining 88, the clinical diagnosis indicated the 

presence of intracranial tumor in general, while in 43 cases 
the postoperative morphology study data revealed the 
presence of neuroepithelial tumors (astrocytoma (8), oli-
godendroglioma (3), oligoastrocytoma (4), ependimoma 
(2), subependimoma (2), ganglioglioma (2), glioblastoma 
(16), meduloblastoma (2), primitive neuroectodermal tu-
mor (2), chorioid carcinoma (2), and 15 cases with menin-
geal tumors (meningioma (6), angiosarcoma (1), hemangio-
blastoma (3), melanoma (1), germinoma (1), mature terato-
ma (2), cholesteatoma (1). 4 cases were found to have me-
tastasized carcinoma.   

In 26 cases of discrepant diagnosis, the clinical diagno-
sis indicated the histogenesis of intracranial tumor, which 
was not verified by morphology study. Specifically, in 2 
cases out of 16 clinically diagnosed astrocytoma, the 
morphology study showed oligoastrocytoma, 1 case 
showed ependimoma and 3 cases appeared to be glio-
blastoma – overall 6 cases of inconsistent diagnosis.  

In single cases of clinically verified oligodendroglioma 
and anaplastic oligodendroglioma, the morphology study 
showed anaplastic oligoastrocytoma and primitive neu-
roectodermal tumor, respectively. One of 2 clinical cases 
of ependimoma showed the presence of neurinoma later 
on.  Only 18 cases of 27 clinically verified glioblastoma 
met the diagnosis by morphology study, the remaining 9 
cases included astrocytoma (3), oligoastrocytoma (4) and 
carcinoma metastasis (2). 76 cases of clinically verified 
meningioma appeared to include the single cases of oli-
goastrocytoma, glioblastoma, neurinoma, eosinophilic 
granuloma and 2 cases carcinoma metastasis by further 
morphology study. One case out of 2 clinically verified 
hemangioblastoma showed the presence of hemangioen-
dothelioma morphologically, and 1 of 14 cases of pitui-
tary adenoma showed cholesteatoma later on.  

Thus, the discrepancy between clinical and morpho-
logic diagnoses was seen in 88 cases out of 219 with in-
tracranial tumors studied by us (40.1%). High indices of 
complete matching between both data were observed for 
neurinoma (100.0%), pituitary adenoma (92.8%), menin-
gioma (92.1%), and average indices of matching for glio-
blastoma (66.6%) and astrocytoma (62.5%) cases.  

Based upon the above, we consider that inclusion of 
stereotactic biopsy in the complex of preoperative evalu-
ation studies is strongly recommended as its results ac-
count for verification of the process in most cases, which 
in further steps serves for the development of optimal 
treatment strategy.  

 
 

Conclusion 
 

 High indices of complete matching between clinical 
and postoperative morphology study data in intracranial 
tumors were observed for neurinoma (100.0%), pituitary 
adenoma (92.8%), meningioma (92.1%), and average 
indices of matching for glioblastoma (66.6%) and astro-
cytoma (62.5%) cases. 
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Application of stereotactic biopsy is strongly recom-
mended in order to define the histogenesis, the maturity 
grade and treatment strategy for intracranial tumors, re-
spectively. 
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