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Abstract
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Introduction

    he massive roll-out of antiretroviral therapy 
(ART) in resource-limited countries represents 
one of the major global public health achieve-
ments of the past decade, with more than 17 

million persons receiving therapy by the end of 2015.1

Adherence to ART is considered to be the critical factor 

T
for deriving maximum benefits of treatment. Non-
adherence to ART leads to unfavorable clinical outcomes, 
including treatment failure, the development of drug re-
sistance, disease progression and death.2,3,4,5

Previous studies in resource-limited settings showed 
that levels of adherence are at least comparable or in 
some settings better as compared to data from developed 
countries.6, 7 However, there is scarce information about 
the patterns of adherence in the Eastern European region, 
which is the home of world’s fastest growing epidemic.1

The HIV epidemic in the region has been largely driven 
by injection drug use (IDU).

Georgia is an independent Eastern European nation 
located between Russia and Turkey. As of December 31, 
2015 a cumulative 5,412 cases of HIV infection had been 
reported in Georgia since 1989, and the estimated adult 
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 Long-term  adherence to antiretroviral therapy in Georgia

Chkhartishvili N.¹  Abutidze A.

Background: We sought to evaluate adherence to antiretroviral therapy (ART) in the country of Georgia, where the HIV epi-
demic is largely driven by injection drug use (IDU).
Methods: Retrospective cohort including adult patients initiating ART at four countrywide clinics from January 2009 through 
June 2011. Adherence was measured in 6-month intervals based on medication refill compliance, which was measured as num-
ber of days medication was dispensed divided by days between prescription fills multiplied by 100%. Patients with >90% medi-
cation coverage were considered adherent.
Results: Of 569 patients included 72% were males and 55% had history of IDU. The median age at ART initiation was 38 
years. The majority of patients (77%) were started on an efavirenz based regimen. More than 75% of patients were adherent in 
each 6-month period and the proportion of adherent patients did not vary significantly over time (p=0.98). Overall, 182 (32%) 
patients had at least one episode of non-adherence. In multivariate analysis, history of IDU was associated with an episode of 
non-adherence (adjusted risk ratio (aRR) 1.51, 95% CI: 1.15-1.98). A total of 412 (72%) patients achieved viral suppression after 
the first 6 months of ART. Predictors of failure to reach viral suppression were levels of adherence <80% (aRR 3.68 95% CI: 
2.86-4.74) and between 80-90% (aRR 2.28, 95% CI: 1.57-3.30). History of IDU was also significantly associated with viremia 
(aRR1.41, 95% CI: 1.08-1.86). 
Conclusions: The majority of patients maintained high levels of adherence over time. Additional efforts are needed to improve 
adherence and virologic outcomes in persons with history of IDU.(TCM-GMJ May 2017; 2(1):P4-P9)          
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prevalence of HIV is 0.4%. Similar to other Eastern Euro-
pean countries, the HIV epidemic in Georgia has been 
driven by IDU, which is a reported risk factor in 46% of 
documented cases. ART has been available in Georgia 
since 1997, however it was not until 2004, through the 
support of the Global Fund to Fight AIDS, Tuberculosis 
and Malaria, that universal access to ART was achieved. 

Provision of ART in Georgia is coordinated by the In-
fectious Diseases, AIDS and Clinical Immunology Re-
search Center (National AIDS Center), which is the coun-
try’s referral institution for HIV diagnosis, treatment and 
care. During the study period national ART guidelines rec-
ommended therapy for patients with a CD4 count <200 
cell/mm3, an AIDS defining illness or active hepatitis B 
virus infection. For patients co-infected with hepatitis C 
virus, treatment was recommended at a CD4 count <350 
cell/mm3. The recommended initial regimen consisted of 
two nucleoside reverse transcriptase inhibitors (NRTI) and 
one non-nucleoside reverse transcriptase inhibitor 
(NNRTI). A ritonavir (r) boosted protease inhibitor (PI/r) 
was recommended in cases in which there was a contrain-
dication to NNRTI use. Antiretroviral drugs were dis-
pensed at the National AIDS Center in the capital city of 
Tbilisi and three affiliated regional centers in the cities of 
Kutaisi, Batumi and Zugdidi. Patients were required to 
pick-up their medications on a monthly basis at one of the 
above clinics. 

As per standard of care all patients were recommended 
to have clinical examinations and lab work, including CD4 
cell count and viral load measurement 2-3 times a year. All 
HIV related medical services, TB treatment, and metha-
done substitution therapy were provided free of charge as 
needed. A program to promote adherence has been in 
place since the roll out of ART, which includes monthly 
assessment and counseling during medication pick-up, as 
well as a service of mobile units that provided home-
based/out-of-clinic adherence support for all patients in 
need. National AIDS Center utilized active case follow-up 
of patients through phone contact and/or outreach. Pa-
tient contact information is regularly updated and is used 
to contact patients or close contacts when needed in an 
effort to minimize noncompliance and loss to follow-up.

The aim of the present study was to evaluate long-term 
adherence to ART among adult patients first initiating 
ART in Georgia and identify areas of intervention to im-
prove programmatic and clinical outcomes. 

Methods

We conducted a retrospective cohort study of antiretro-
viral-naïve adult (age ≥ 18 years) HIV patients first initiat-
ing ART at one of four countrywide HIV clinics from Jan-
uary 2009 through June 2011. The last date of patient fol-
low up was either at time of death or December 31, 2011. 
Patients were considered to have stopped ART if they had 
not picked-up antiretroviral medications for three consec-
utive months. Data were extracted from the national
AIDS database and medication pick-up log-books, and 
included the following information: sex, age, mode of HIV 

transmission, ART regimen, dates of medication pick-up, 
viral load measurements after treatment initiation and HIV 
clinic were patient received care.

Adherence was measured by using medication refill data 
and was calculated as the number of days medication was 
dispensed divided by days between prescription fills multi-
plied by 100%.8 Adherence was evaluated using 6-month 
intervals starting from the first recorded refill of ART. 
Analysis included patients who were known to be alive by 
the end of at least the first 6-month interval. 

During study period two different HIV viral load meas-
urement systems were in use in the country, including 
manual polymerase chain reaction (PCR) system with low-
er limit of quantification of HIV RNA of 400 copies/ml. 
Given this circumstance 400 copies/ml threshold was used 
in our analysis for defining undetectable viral load. 

We used both an intention-to-treat (ITT) analysis and 
on-treatment approach for quantifying the proportion of 
adherent patients. A patient was categorized as adherent if 
they had ≥90% medication coverage during a 6-month 
interval. ITT analysis including all patients known to be 
alive at the end of a 6-month interval, and patients who 
stopped therapy were considered non-adherent in ITT 
analysis. On-treatment analysis included only patients re-
maining on ART at the end of each 6-month interval.

Modified Poisson regression analysis9, 10 was utilized 
to identify factors associated with an episode of subopti-
mal adherence in at least one 6-month interval and to 
identify factors associated with detectable viral load of 
>400 copies/ml after 6 month of treatment. Viral loads 
were measured at the discretion of the treating physicians , 
which per the country guidelines is every 4-to-6 months 
after starting ART. Therefore, measurements closest to the 
assessment point were abstracted. Multivariate analyses 
were based on the ITT approach, consequently patients 
who stopped treatment were assumed as non-adherent and 
as having detectable viral load.  

The study was reviewed and approved by the Institu-
tional Review Board of the National AIDS Center.

Results and discussion

A total 628 adult HIV patients initiated ART over the 
study period; 59 (9.4%) died within the first 6 months of 
therapy and were excluded from the analysis. Among the 
569 patients alive at the end of the first 6-month interval, 
the median age was 38 years, the majority were men 
(71.9%) and most reported a history of IDU (54.8%). The 
median baseline CD4 count was 168 cells/mm3 and 65% 
had a CD4 count <200 cells/mm3. The median time from 
HIV diagnosis to ART initiation was 4 months 
(Interquartile range [IQR]: 1-23) and 316 (55.5%) patients 
initiated therapy within 6 months of being diagnosed with 
HIV. More than three quarters (76.6%) of patients were 
started on an efavirenz-based ART regimen. Of 73 pa-
tients on a PI/r regimen, 56 (76.7%) received lopinavir/r 
and 17 (23.3%) patients atanazanvir/r based ART. Overall 

p 5

  TCM&GMJ Vol. 2 Issue 1. 2017                                                                                                                                                                             Chkhartishvili et al.  

file:///C:/Users/tsoma/Desktop/TCM_GMJ%20Vol2%20N1/Chkhartishvili_TCM&amp;GMJ_adherence_rev.docx#_ENREF_8#_ENREF_8
file:///C:/Users/tsoma/Desktop/TCM_GMJ%20Vol2%20N1/Chkhartishvili_TCM&amp;GMJ_adherence_rev.docx#_ENREF_9#_ENREF_9
file:///C:/Users/tsoma/Desktop/TCM_GMJ%20Vol2%20N1/Chkhartishvili_TCM&amp;GMJ_adherence_rev.docx#_ENREF_10#_ENREF_10


569 patients contributed 1,452 6-month intervals, with 
each patient contributing on average 2.6 intervals and the 
mean follow-up was 15.3 (standard deviation: 8.6) months.

The proportion of adherent patients did not vary sig-
nificantly over time (p=0.98), with more than 75% of pa-
tients being adherent in each 6-month interval in ITT anal-
ysis (Table 1). On-treatment analysis showed that the pro-
portion of adherent patients ranged from 79% after first 6-
month interval to 88% after the last 6 month interval 
(Table 1). On average 10% of patients showed improve-
ment and 9% a decrease in adherence compared to each 
previous 6-month interval. Retention on ART was high, 
with >90% remaining on ART by the end of each 6-
month interval (Table 1). 

Persons without history of IDU showed better adher-
ence than IDUs. In ITT analysis the proportion of patients 
with a reported history of IDU who were adherent to ART 
ranged between 71-74% over the study period, compared 
to 83-90% among non-IDU, and the difference was statis-
tically significant in each interval during the first 24 
months of ART (Table 1). In on-treatment analysis the 
significant difference was maintained only through the first 
12 months of therapy (Table 1).  

Overall, 182 (32%) patients had at least one episode of 
non-adherence (<90%) in any 6- month interval, among 
them 89 patients had more than 1 episode of non-
adherence. Patients with a history of IDU were more likely 
to experience both at least one episode of non-adherence 
(36.5% vs. 26.5%, p=0.01) and multiple episodes on non-
adherence (19.9% vs. 10.5%. p=0.002) as compared to 
non-IDU. A total of 26 patients stopped ART, with more 
IDUs dropping out of treatment: 6.4% IDUs vs. 2.3% non
-IDUs, p=0.02. Of total 182 episodes of non-adherence 
episodes 127 (70.6%) occurred in the first 6-months inter-
val and the number of first episodes of non-adherence was 
decreasing with each subsequent interval. 

In multivariate analysis factors associated with at least 
one episode of sub-optimal adherence included history of 
IDU (adjusted risk ratio [aRR] 1.51, 95% CI: 1.15-1.98) 
and receiving Nevirapine-based initial ART (aRR 1.96, 
95% CI: 1.16-3.32) (Table 2). 

A total of 412 patients (72.4%) achieved viral load <400 
copies/ml after the first 6 months of ART. The strongest 
predictor of the failure to reach undetectable levels of viral 
load were lower levels of adherence, including <80% (aRR 
3.68 95% CI: 2.86-4.74) and between 80-90% (aRR 2.28, 
95% CI: 1.57-3.30) (Table 3). History of IDU was also 
significantly associated with viremia (aRR 1.41, 95% CI: 
1.08-1.86).

Among the 569 patients included in the analysis, 27 
(4.7%) died during follow-up. Men and persons with histo-
ry of IDU were more likely to die: 6.4% men vs. 0.6% 
women, p=0.002; and 7.1% IDUs vs. 1.9% non-IDUs, 
p=0.005. The majority of deaths (16 of 27, 59.3%) were 
due to non-AIDS related causes. Only four patients who 
died were non-adherent and all of them had a history of 
IDU.  

In this study we evaluated antiretroviral adherence 
among HIV patients followed for up to 30 months. The 

proportion of adherent patients did not decrease over time 
with at least 75% and 80% of patients being adherent at 
each assessment point using ITT and on-treatment ap-
proaches respectively. Persons with history of IDU had 
inferior outcomes in terms of adherence, viral suppression 
and mortality compared to the rest of the study popula-
tion. 

Data on sustainability of adherence levels are contro-
versial. Some studies showed that high early adherence 
may wane over time.2, 11 However, similar to our find-
ings, adherence did not decline in a study reported by 
Cambiano and colleagues.12 These conflicting finding may 
be explained by differences in patient populations, health 
systems and service delivery models. Georgian model of 
service delivery that includes close clinical monitoring, case 
follow-up and provision of adherence support services 
ensured ensures sustainability of high levels of adherence 
as evidenced in our study.

Overall, almost two thirds of patients maintained high 
levels of adherence in all 6-months intervals. Significant 
predictor of at least one episode of suboptimal adherence 
in multivariate analysis was history of IDU, which is well 
known risk factor for non-adherence.13-15 In our study 
more persons with history of IDU both were non-
adherent in at least one 6-month interval (36.5% vs. 
26.5%, p=0.01) and were viremic after the first 6 months 
of ART (32.1% vs. p=0.009) IDUs were also more likely 
to die: 7.1% vs. 1.9% (p=0.005), however this does not 
seem to be result of non-adherence or viremia. Of de-
ceased 22 persons with history of IDU 12 (54.5%) died 
only after 6 months of follow-up and 18 (81.8%) of them 
did not experience episode of non-adherence. Higher 
death rate among IDUs is likely due to higher frequency of 
co-morbid conditions in this population.

At the same time our study shows that optimal levels of 
adherence can be achieved in majority of persons with a 
history of IDU. In this study up to 64% of persons with 
history IDU did not experience an episode of non-
adherence, and more than 70% of them had >90% medi-
cation coverage in each 6-month interval. In addition 68% 
of IDUs in our study achieved viral suppression after the 
first 6 months of therapy. These results challenge existing 
misconceptions and barriers that often lead to withholding 
ART from IDUs.16-18 It is important to ensure universal 
access to ART for all HIV positive IDUs and to provide 
additional support services to further improve adherence 
and outcomes.

In our study patients starting Nevirapine-based regimen 
were less adherent compared to those initiating boosted 
PI, but no difference was seen compared to Efavirenz. 
Concerns about NVP-based regimen have been raised by 
Tang and colleagues,19 who found that the combination 
of Tenfovir-Lamivudine-Nevirapine was associated with 
greater risk of virologic failure compared to other WHO 
recommended regimens. However in our study regimen 
related differences in adherence did not translate into dif-
ferences in terms of viral suppression. 

In our study 72% of patients achieved viral suppression 
at 6 months of therapy. Similar to adherence, history of 
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IDU was significantly associated with the failure to achieve 
viral load <400 copies/ml. The strongest risk factor for 
having detectable viral load in our analysis was level of 
adherence below 90%. Namely, patients with less 80% 
adherence were almost 4-times and patients with 80 to 
90% adherence were more than twice as likely to have vi-
remia compared to patients with >90% adherence. 

Our study is subject to limitations. First of all, this was 
the retrospective cohort study, which was limited to rou-
tinely available program and this precluded us from in-
depth analysis of factors influencing adherence. Another 
limitation is that we did not have information about ongo-
ing substance abuse, and patients in our analysis were clas-
sified by IDU and non-IDU based on the mode of HIV 
transmission. Information on enrollment in opioid substa-
tion treatment was not available, since it is not routinely 
collected in HIV/AIDS database, which was the primary 
source of data in our study. However, it should be noted 
that methadone substitution therapy has been available in 
Georgia since 2005, which was introduced through the 
Global Fund support and later has been expanded within 
the state supported program.20 Excellent collaboration 
exist between AIDS and addiction services, which ensures 
that all eligible HIV positive persons are enrolled in free 
methadone program.

This might explain relative good results seen in our cohort. 
Although our study was the largest longitudinal assessment 
of adherence reported from Eastern European region, the 
sample size was relatively small, with only 73 persons be-
ing evaluable by 30 months of ART and 33.9% of patients 
were followed for 6 months only. Finally, we did not col-
lected information about HIV drug resistance among 
those with persistent viremia. Because of known associa-
tions between adherence and HIV drug resistance further 
exploring this association in Georgia can provide im-
portant information to beteer implement treatment pro-
grams.

Conclusions

In conclusion, our study demonstrates that adherence 
to ART in Georgia did not diminish over time. The Geor-
gian HIV/AIDS treatment and care program ensures that 
majority of HIV patients, including those with history of 
IDU, maintain optimal levels of adherence. Despite posi-
tive trends HIV infected IDUs are still at higher risk of 
sub-optimal adherence and hence ongoing viremia. Addi-
tional efforts are needed to enhance and maintain adher-
ence in this population.

ITT Analysis On treatment analysis

Total N
Adherent, n 
(%) p value Total N Adherent, n (%) p value

0-6 months 569 442 (77.7) 557 442 (79.4)

IDU 312 230 (73.7) 0.01 303 230 (75.9) 0.04

Non-IDU 257 212 (82.5) 254 212 (83.5)

6-12 months 376 289 (76.9) 357 289 (80.9)

IDU 210 149 (71.0) 0.002 196 149 (76.0) 0.009

Non-IDU 166 140 (84.3) 161 140 (87.0)

12-18 
months 257 195 (75.9) 239 195 (81.6)

IDU 148 105 (70.9) 0.03 133 105 (78.9) 0.24

Non-IDU 109 90 (82.6) 106 90 (84.9)

18-24 
months 177 136 (76.8) 166 136 (81.9)

IDU 100 71 (71.0) 0.04 91 71 (78.0) 0.15

Non-IDU 77 65 (84.4) 75 65 (86.7)

24-30 
months 73 59 (80.8) 67 59 (88.1)

IDU 43 32 (74.4%) 0.13 37 32 (86.5) 0.66

Non-IDU 30 27 (90.0%) 30 27 (90.0)

Table 1. The proportion of adherent patients
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Total population Non-adherent Multivariate

N N (%) aRR (95% CI)

Age categories

≤30 77 26 (33.8) 1.34 (0.91-1.97)

31-40 280 96 (34.3) 1.22 (0.94-1.60)

≥40 212 60 (28.3) 1

Gender

Men 409 139 (34.0) NS

Women 160 43 (26.9)

Mode of transmission

IDU 312 114 (36.5) 1.51 (1.15-1.98)

non-IDU 257 68  (26.5) 1

Baseline CD4 count

≤ 100 162 51 (31.5)

>100-≤200 206 69 (33.5)

>200 201 62 (30.8)

Initial ART regimen

Nevirapine-based 60 24 (40.0) 1.96 (1.16-3.32)

Efavirenz-based 436 141 (32.3) 1.32 (0.85-2.07)

PI/r-based 73 17 (23.3) 1

Treatment facility

Regional AIDS Cen-
ters 146 43 (29.5)

National AIDS Center 423 139 (32.9)

   Table 2. Factors associated with at least one episode of non-adherence 

Total population Detectable viral load Multivariate

N N (%) aRR (95% CI)

Age categories

≤30 77 22 (28.6) 0.93 (0.63-1.36)

31-40 280 75 (26.8) 0.85 (0.65-1.11)

≥40 212 60 (28.3) 1

Gender

Men 409 123 (30.1)

Women 160 34 (21.3)

Mode of transmission

IDU 312 100 (32.1) 1.41 (1.08-1.86)

non-IDU 257 57 (22.2) 1

Baseline CD4 count

≤ 100 162 47 (29.0)

>100-≤200 206 58 (28.2)

>200 201 52 (25.9)

Initial ART regimen

NVP-based 60 20 (33.3) 1.19 (0.75-1.91)

EFV-based 436 117 (26.8) 0.85 (0.58-1.23)

PI/r-based 73 20 (27.4) 1

Treatment facility

Regional AIDS Centers 146 44 (30.1)

National AIDS Center 423 113 (26.7)

Adherence categories

<80% 77 54 (70.1) 3.68 (2.86-4.74)

80-90% 50 22 (44.0) 2.28 (1.57-3.30)

>90% 442 81 (18.3) 1

Table 3. Factors associated with detectable viral load after the first 6 months of ART
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 Abstract 
 
 
Introduction:  It has been revealed previously, that metabolic imbalances during the diabetes, occurring with multi-organ par-
ticipation, are accompanied by the decrease of corticosterone concentration in blood and with the depression of DNA & RNA 
synthesis, and as well as expression of androgen receptors in liver cells.  
Aim: The purpose of our study was to examine how exogenous testosterone can correct mentioned liver cell disturbances un-
der the conditions of experimental diabetes. 
Methods: The concentrations of glucose, immune-reactive insulin and testosterone were examined in blood in parallel with 
studying of histology of pancreatic islets - on the 15th, 30th and 45th days from intraperitoneal injection of Alloxan -  to confirm 
the development of adequate model of experimental (alloxan-induced)  Diabetes in Wistar Rats aged 2 months and weighting 
180-200 g. DNA and RNA synthesis, proliferative activity and androgen receptor expression in the hepatic cells were studied on 
the same terms of the experiment – to confirm the involvement of liver in diabetes-caused metabolic disturbances. All above-
mentioned  investigations were repeated in animals undergone to exposure of exogenous synthetic androgen – methyltrienolone 
during 15 days – beginning from 31st day of Alloxan-induced diabetes.  
Results: Methyltrienolone supplementation reduces the alterations of blood concentration of immune-reactive insulin, glucose 
and testosterone and supports the regeneration of androgen receptors’ expression and DNA/RNA synthesis in hepatocytes. 
However, the increase of nuclear acids synthesis is accompanied by increase of hepatocytes ploidy but not their proliferation.  
Conclusion: The administration of methyltrienolone reduces the effect of “diabetic stress”. Its influence on DNA/RNA syn-
thesis in hepatocytes might be realized through the regeneration of active androgen receptors of liver cells. TCM-GMJ May 
2017; 2(1):P10-P13)           
 
   Keywords: Alloxan-induced diabetes, Testosterone, Liver androgen receptors, DNA, RNA, Pancreatic β-cells disturbance 

 

Introduction 

ntraperitoneal injection of Alloxan in male rats 
provokes the long-term injury of pancreatic 
islets followed by chronic hyperglycemia and 
generalized metabolism disorders. This model 

of experimental diabetes is widely used for investigation 
of different pathways based on multi-organ involvement 

I 
and causing various complications of diabetes. Deteriora-
tion of sex hormones and liver metabolism is one of the 
well-known features of both types (type 1 and type 2) of 
diabetes in common and Alloxan-induced experimental 
diabetes, particularly.  
      The reduction of blood testosterone leads to the 
changes of metabolic processes in liver1,2 and alteration of 
DNA and RNA synthesis3. It is considered, that the func-
tions of liver in males are changed more dramatically con-
firming the assumption that the sex-dependence (sex-
association) of male livers are genetically more determined 
in compare with female livers4 Considering, that hepato-
cytes as well as β-cells of pancreatic islets are widely pro-
vided by the receptors of sex hormones, and particularly 
by androgen receptors, it may be proposed that testos-
terone supplementation may impact the hepatocytes and 
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pancreatic β-cells metabolism vie the pathways developing 
with involvement of these receptors. 
     The aim of the present study was to investigate how the 
exogenous androgen supplementation could influence on 
the expression of androgen receptors and DNA&RNA 
synthesis of liver cells impaired in alloxan-induced diabetes 
model.   
 
 

Material and Methods  

     The model of alloxan-induced diabetes was developed 
in 80 male Wistar rats weighting 180-200 g.  Administra-
tion of alloxan produced by Chemos GmbH & Co. 
KG  (Germany) was performed as it was described be-
fore3.  4 target groups with 20 animals in each one were 
created: the 1st group was studied on 15th day after alloxan 
intraperitoneal injection; the 2nd group – after 30 days, the 
3rd group - after 45 days, correspondingly; the 4th group 
was studied after exposure of exogenous synthetic andro-
gen – methyltrienolone - during 15 days, beginning from 
31st day after injection of Alloxan. The control group with 
20 healthy animals received solvent. The concentrations of 
glucose, immune-reactive insulin and testosterone were 
examined in blood obtained from caudal vena cava in par-
allel with studying of histology of pancreatic islets and liver 
cells in all above-mentioned groups.   
     One hour before removing animals from the experi-
ments, the intraperitoneal injection of 3,7x104 Bq radioac-
tive androgen Methyltrienolone [17a-METHYL-3H] (R-
1881) was performed for the assessment of amount of 
androgen receptors in liver (the method was described in 
details earlier 3.  
     Paraffin sections of pancreas and liver (4 µm) stained 
by hematoxylin and eosin were studied to assess the struc-
ture of pancreatic islets and ploidy of hepatocytes. Addi-
tional liver tissue sections were obtained for assessing Ki-
67 expression by immunohistochemistry. After deparaf-
finization and rehydration, endogenous peroxidase was 
blocked in hydrogen peroxide solution. For the antigen 
restoration, the samples were placed in 0.01 M citrate buff-
er (pH 6.0) and were heated in a microwave oven (1000 C 
at 600W) for 15 minutes. After incubation with bovine 
serum to avoid unspecific binding and blocking of non-
specific bonds, mouse monoclonal antibody anti-rat Ki-67 
diluted 1:50 (clone MIB-5; DAKO) was incubated for 1 
hour at room temperature. For the detection of bound 
antibodies Novolink Polymer Detection System (Leica, 
Germany) was used, and visualized using diaminobenzi-
dine (DAB, Leica) and counterstained with hematoxylin.  
     To determine the ploidy of hepatocytes, the computer 
program Image J was used. The nuclei of 500 hepatocytes 
were measured on the corresponding histology sections. 
Based on the obtained data the diagrams were built for the 
squares roughly similar to their size. The first peak corre-
sponded to 2C, subsequent peaks - 4C (2Cx2) and 8C 
(4Cx2). Tissue samples (3х5х5 mm3) were taken from the 
central and peripheral areas of all liver lobes.  
     The part of these samples being weighed, homogenized 

and placed in scintillation fluid, were placed in a scintilla-
tion counter "Beta-2" (Scientific-Research Institute of 
Medical Industry at Russian Academy of Medical Sciences, 
Moscow, USSR) for determining of the number of andro-
gen receptors (AR) in liver (counting the radioactive im-
pulses).   
      The quantities of DNA and RNA in liver were studied 
by radioactive H3-thymidine and H3-uridine as it was de-
scribed before3,5.  
     The study corresponded to the principles of the Guide 
for the Care and Use of Laboratory Animals (NRC 2011) 
and approved by the Commission on Bioethics at Al. 
Natishvili Institute of Morphology, Iv. Javakhishvili Tbilisi 
State University.     
     The obtained data were compared by using t test. p 
values less than 0.05 were considered statistically signifi-
cant. Statistical analysis was conducted using SAS 9.2 soft-
ware. 
 

Results and Discussion  

      The development of adequate model of experimental 
diabetes is confirmed by alteration of the pancreatic islets 
with destruction of the part of their β-cells - on all studied 
terms from Alloxan injection (Figure 1). The structural 
disorders  in the islets are accompanied by decrease of 
blood concentration of Insulin and Testosterone and in-
crease of Glucose.  
      A reliable decrease in insulin concentration is observed 
on the 15th and 30th days of alloxan-induced diabetes. As 
for the 45th day, its decrease is no longer reliable (Table 
N1). This may be related to gradual leveling of the deleteri-
ous effect of alloxan on the 45th day of the experiment and 
to the initiation of pancreatic β-cell regeneration6. 
      The dynamics of insulin concentrations decrease is 
respectively reflected in the dynamics of increasing glucose 
concentration  in blood: This increase is significant on the 
15th and 30th days of the experiment, but on the 45th day 
the increase of glucose concentration is no longer statisti-
cally reliable compared to the previous period (Table N1). 
      The decrease of the testosterone concentration was 
observed in the presence of the experimental diabetes, the 
dynamics of which is directly correlated with the dynamics 
of insulin concentration decrease: Testosterone concentra-
tion is decreased by 34.7% on the 15th day of the experi-
ment, by 47,9% on the 30th day, and by 48.7% on the 45th 
day in comparison ,with the control data.  These data are 
consistent with the results of other authors1,2,6.  
     Hypoinsulinemia and decreased glucose utilization is 
accompanied by inhibition of DNA and RNA synthesis in 
hepatocytes. DNA synthesis was decreased by 44% and 
RNA synthesis by 29% at 15th day of the experiment 
which might be related with increased production of hy-
droxyl radicals, increasing the amount of Bcl-2-associated 
X protein (BAX-protein), stimulating the release of cyto-
chrome C from mitochondria with activation of caspase-3 
depended pathway of apoptosis7.  
      Injections of methyltrionolone, synthetic testosteron, 
lead to the reliable increase in the testosterone indicator 
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(although, do not reach the norm figures), but do not 
change the concentration of insulin in the blood (it does 
not differ from the data of the 30th and 45th days of alloxan
-induced diabetes); In addition, the concentration of glu-
cose is significantly reduced and statistically is  no longer 
different from the data of the 15th day of the experiment. 
     Exogenous androgen supplementation significantly 
increases DNA (24%) and RNA (8%) synthesis in liver 
followed by a raise on the amount of polyploid hepato-
cytes in compare with 30th and 45th days of AD model 
(Figure 2), although no increase in the number of Ki-67 
positive hepatocytes was observed. 
      At the 15th day of alloxan-induced diabetes it was ob-
served an increase of hepatic AR expression (Table N 1 
and Diagram 2).  As we previously supposed, this can be 
explained by down-regulation of testosterone and in-

creased number of free AR enabled to interact with radio-
active androgen (H3-methyltrionolone). The further deficit 
of testosterone provoces violent down-regulation of AR 
expression and signaling8.  Methyltrienolone supplementa-
tion leads to upregulation and activation of ARs, which in 
their turn, bind to radioactive H3-methyltrienolone (see 
above Materials and Methods) and increase in AR expres-
sion in liver cells. 
      Our study provides the additional data, that admin-
istration of methyltrienolone reduces the “stress” of allox-
an-induced diabetes in liver cells. The intensification of 
DNA/RNA synthesis in hepatocytes by methyltrienolone 
might be realized through the regeneration of active an-
drogen receptors of liver cells.   

 

Groups Glucose 

mmol/L 
IRI µUu/

mg 
Т ng / ml DNAImp/g/

min 
RNA Imp/g/

min 
AR Imp/g/

min 
The hepatocyte 

ploidy (%)X 

  

I 

Control 

  

5,05 

+              

0,19 

22,12    + 

1,36 

2,65 

+ 

0,09 

180849,63 

+ 

47,19 

324904,44 

+ 

72,11 

1676,45 

+ 

65,13 

55,6/31,7/1,1 

II 

Diabetes (15th day) 

  

  

11,84 

+ 

1,17 

12,44    +          

0,69 

1,73 

+ 

0,07 

101289,42 

+             

69,58 

230694,17 

+              

28,32 

1888,25 

+ 

22,35 

61,7/24,3/0,7 

  

p value <0.0001* <0.0001* <0.0001* <0.0001* <0.0001* <0.0001* 0.0001* 

III Diabetes (30th day) 

  

  

13,22 

+ 

0,66 

5,01 

+ 

0,42 

1,38 

+ 

0,06 

121163,57 

+              

9,66 

259955.76 

+               

11,07 

1124.98 

+ 

22,83 

72,3/18,2/0,5 

p value 
  

<0.0001* 
<0.0004** 

<0.0001* 
<0.0001** 

<0.0001* 
<0.0001** 

<0.0001* 
<0.0001** 

<0.0001* 
<0.0001** 

<0.0001* 
<0.0001** 

<0.0001* 
<0.0001** 

IV Diabetes 45th day 

  

  

  

15,14 

+ 

0,62 

4,75 

+          

0,24 

1,36 

+ 

0,09 

106696,59 

+              

16,44 

243699,73 

+              

20,63 

1004,96 

+ 

8,57 

77,3/10,7/0,2 

p value <0.0001* 
<0.0001** 

<0.0001**

* 

<0.0001* 
<0.0001** 

0.05*** 

<0.0001* 
 <0.0001** 

0.61*** 

<0.0001* 
 

<0.0001** 
<0.0001*** 

<0.0001* 
 

<0.0001** 
<0.0001*** 

<0.0001* 
<0.0001** 

<0.0001*** 

<0.0001* 
<0.0001** 

<0.01*** 

V Methyltrienolone 

supplimentation 

during 15 days 

from 31th day of 

Diabetes 

11,29 

+ 

0,83 

4,79 

+ 

0,32 

2.40 

+ 

0,08 

150097,07 

+ 

12,95 

282693,73 

+ 

20,63 

1507,78 

+ 

10,51 

59,2/25,5/0,9 

p value 
  

<0.0001* 
0.08** 

<0.0001**

* 
<0.0001**

** 

<0.0001* 
<0.0001** 

0.14*** 

0.32**** 

<0.0001* 
<0.0001** 

<0.0001*** 

<0.0001**** 

<0.0001* 
<0.0001** 

<0.0001*** 

<0.0001**** 

<0.0001* 
<0.0001** 

<0.0001*** 

<0.0001**** 

<0.0001* 
<0.0001** 

<0.0001*** 

<0.0001**** 

<0.0001* 
<0.0001** 

<0.0001*** 

<0.0001**** 

Table 1. Blood concentration of glucose, immunoreactive insulin (IRI), testosterone (Т) in rats; activity of nucleic acids (DNA 

and RNA) synthesis; expression of androgen receptor (AR); the hepatocytes ploidy. 
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Fig1. Disrupted normal architecture of pancreatic islets 

on 15th (a), 30th (b) and 45th (c) days of alloxan-induced 

Diabetes.  

Necrosis of β-cell - ;  swelling of the intercellular 

substance - ;  hypertrophy and vacuolization of β-

cells - ; β-cells nuclear pyknosis (irregular hyper-

chromic nuclei) -  ; cytoplasmic degenerative changes 

in center of the islet - ; apparent decrease in cell 

density -   

 

 

 

Fig2. Ploidy of hepatocytes at 30th day of alloxan in-
duced diabetes (a, b), and at 15th day of exogenous an-
drogen supplementation (c, d). 

diploid nuclei - tetraploid nuclei -  

References 

1.Grossmann M, Thomas MC, Panagiotopoulos S, Sharpe K, MacIsaac RJ, 
Clarke S, Zajac JD, Jerums G. Low testosterone levels are common and 
associated with insulin resistance in men with diabetes. The journal of clinical 
endocrinology & metabolism. 2008 May;93(5):1834-40. 

2.Holt SK, Lopushnyan N, Hotaling J, Sarma AV, Dunn RL, Cleary PA, 
Braffett BH, Gatcomb P, Martin C, Herman WH, Wessells H. Prevalence of 
low testosterone and predisposing risk factors in men with type 1 diabetes 
mellitus: findings from the DCCT/EDIC. The Journal of Clinical 
Endocrinology & Metabolism. 2014 Jul 11;99(9):E1655-60. 

3.Didebulidze NA, Kakabadze MS, Gordadze NG, Latsabidze IN, 
Kordzaya ME, Sikharulidze IT. Correction of Hormonal and Metabolic 
Disorders in Male Rats with Developing Experimental Diabetes. Bulletin of 
experimental biology and medicine. 2015 May 1;159(1):20.  

4.Zhang Y, Klein K, Sugathan A, Nassery N, Dombkowski A, Zanger UM, 
Waxman DJ. Transcriptional profiling of human liver identifies sex-biased 
genes associated with polygenic dyslipidemia and coronary artery disease. PLoS 
One. 2011 Aug 12;6(8):e23506. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
   
5.Dulbecco R, Hartwell LH, Vogt M. Induction of cellular DNA 

synthesis by polyoma virus. Proceedings of the National Academy of 
Sciences. 1965 Feb 1;53(2):403-10. 

6.Kandeel FR, Swerdloff RS, Pryor JL, editors. Male Reproductive 
Dysfunction: Pathophysiology and Treatment. CRC Press; 2007 May 22. 

7.Francés DE, Ronco MT, Monti JA, Ingaramo PI, Pisani GB, Parody 
JP, Pellegrino JM, Sanz PM, Carrillo MC, Carnovale CE. Hyperglycemia 
induces apoptosis in rat liver through the increase of hydroxyl radical: new 
insights into the insulin effect. Journal of Endocrinology. 2010 May 1;205
(2):187-200. 

8.Moudgil VK. Phosphorylation of steroid hormone receptors. 
Biochimica et Biophysica Acta (BBA)-Molecular Cell Research. 1990 Dec 
10;1055(3):243-58.   
    
    

  



p 14 

  TCM&GMJ,  May 2017                                                                                                                                                                                   Japaridze and Gvenetadze                                 

 

 

 

 

 

 

 

 

 Comparative analysis of total laparoscopic and vaginal  

hysterectomies – vaginal cuff dehiscence as a complication 
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 Abstract 

 
 Vaginal cuff dehiscence is a rare complication after hysterectomy. Recent reviews describe a disproportionate number of vaginal 
cuff dehiscence occurring after total laparoscopic hysterectomy, suggesting that vaginal cuff dehiscence may be a more common 
complication of laparoscopic hysterectomy than vaginal hysterectomy. We describe three cases of vaginal cuff dehiscence after 
laparoscopic hysterectomy. Total laparoscopic hysterectomy may be associated with increased risk of vaginal cuff dehiscence and 
small bowel evisceration , which is be caused from a thermal spread and cuff tissue damage from electro-knife used for colpoto-
my. Method of cuff suturing also may be associated with cuff dehiscence.  (TCM-GMJ May 2017; 2(1):P14-P15)           
 
   Keywords: Cuff dehiscence, Hysterectomy, Total laparoscopic hysterectomy, Vaginal hysterectomy, Electro-knife, Vaginal cuff 

suture.  

Introduction 

 aginal cuff dehiscence is a rare complication 
after hysterectomy1. Many patients are asymp-
tomatic and receive a diagnosis at a routine 
postoperative appointment.  

Recent reviews describe a disproportionate number 
of vaginal cuff dehiscence occurring after total laparo-
scopic hysterectomy2,3, suggesting that vaginal cuff dehis-
cence may be a more common complication of laparo-
scopic hysterectomy than vaginal hysterectomy4.  
Total laparoscopic hysterectomy may be associated with 
increased risk of vaginal cuff dehiscence and small bowel 
evisceration5 because its standard operating technique of 
vaginal cuff cut6,7 and suturing - electro-knife cut and 1-
layer suture. Cuff is damaged by thermal spread of electro
-knife used during colpotomy5,6,7, in this case standard 1-
layer single stitch suture might not be enough to prevent 
cuff dehiscence.  

Colpotomy technique may account for the observed 
increased risk of vaginal cuff dehiscence associated with 
traditional total laparoscopic hysterectomy as compared 
to vaginal hysterectomy5,6,7. Lately, colpotomy is often 

V 
made sharply using heavy scissors or a knife. However, 
during traditional laparoscopy, colpotomy is often done 
by electro-knife, which may yield thermal damage to the 
cuff, weakening the tissue and increasing the risk of dehis-
cence7,8. Coagulation mode is an interrupted, high-voltage 
current dispersed over a large surface area9, while cutting 
mode is a continuous, low-voltage current concentrating 
the energy in a small area, resulting in more rapid tissue 
heating and less thermal spread9,10. Coagulation mode 
may result in more tissue damage, but is better at sealing 
vessels in vascular areas like the vaginal cuff10,11. In our 
institution, during total laparoscopic hysterectomy we use 
the monopolar hook at cutting mode. During vaginal hys-
terectomy, we either cut cold-knife or use a harmonic 
scalpel with a high frequency vibrating blade.  

 

Case Report  

We had three cases of vaginal cuff dehiscence after 
total laparoscopic hysterectomy, none after vaginal hyster-
ectomy or laparoscopically assisted vaginal hysterectomy. 
All 3 patients diagnosed on 4th week after TLH. Two out 
of three patients were asymptomatic and received diagno-
sis at a routine postoperative examination.  

We retrospectively examined vaginal cuff cutting 
technique and suturing technique, in order to find any 
relevance with cuff dehiscence. We grouped patients by 
different cut and suture techniques: 1. Group A – colpo-
tomy with electro-knife and standard 1-layer suture; 
Group B – colpotomy with cold-knife and 1-layer suture; 
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Group C – colpotomy with electro-knife and 2-layer su-
ture. Total number of patients was 345: total laparoscopic 
hysterectomy n=194, vaginal hysterectomy n=151. Lapa-
roscopically assisted vaginal hysterectomy (LAVH) we in-
cludedin vaginal hysterectomy group.  

We found that all three patients with cuff dehiscence 
were from group A - colpotomy with electro-knife and 1-
layer suture. There were no cuff dehiscence in group B and 
C. All three patients with cuff dehiscence were operated 
laparoscopically using electro-knife for cuff cutting and 1-
layer suture.  

All 3 patients were diagnosed on 4th week after the 
operation. Two out of three patients were asymptomatic 
and received diagnosis at a routine postoperative examina-
tion.One patient had a small bowel protruded into the 
vagina through the dehisced vaginal cuff. All three cuffs 
were repaired vaginally with delayed absorbable suture, one 
patients with bowel evisceration received i.v. anesthesia, 
other two underwent the reparation without anesthesia in 
ambulatory sterile conditions. Two patients discharged 
from hospital in less than 1hr, one patient after i.v. anes-
thesia - in 4hrs. Non had farther complications.  

 
Discussion 

 
We found that all three patients with cuff dehiscence 

were from group A - colpotomy with electro-knife and 1-
layer suture.  

There were no cuff dehiscence in group B and C, col-
potomy with cold-knife and 1-layer suture and colpotomy 
with electro-knife and 2-layer suture, respectively. All three 
patients with cuff dehiscence were operated laparoscopi-
cally (total laparoscopic hysterectomy) using electro-knife 
when cutting cuff and sutured in 1-layer.  

Vaginal technique of cuff cut and suturingwasdone two 
different ways: one - using electro-knife but 2-layer sutur-
ing, second – cold-knife and 1-layer suture. There were no 
cuff dehiscence complications in these groups.  

Ultimately, multiple factors may provoke cuff dehis-
cence. Prior studies have suggested several other factors 
that may increase risk of vaginal cuff dehiscence and small 
bowel evisceration, including sexual intercourse, increased 
intra-abdominal pressure from frequent straining or Valsal-
va, vaginal trauma, smoking, menopause, history of pelvic 
surgery, connective tissue disease, prior vaginoplasty, and 

corticosteroid use11.  
 

Conclusion  

 

To decrease the risk of vaginal cuff dehiscence after 
hysterectomy, it seems that when electro-knife is used for 
cutting vaginal cuff, it is better to suture cuff in 2-layers, or 
alternatively, when using cold-knife, 1-layer suture might 
be appropriate.  

Vaginal cuff dehiscence is a rare gynecologic emergency 
that may occur more frequently with total laparoscopic 
hysterectomy. More studies are needed to confirm this 
observation and identify an etiology.  
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 Abstract 

Background: Latent mastoiditis is one of the most important issues of modern medicine. This is a pathology that develops in a 
latent way for a certain period of time without clinical symptoms and demonstrates itself already in later stages in the form of 
intracranial complications, such as: irreversible decrease in hearing, otogenic meningitis, sigmoid sinus thrombosis etc. Accord-
ingly, timely diagnosis and treatment of latent mastoiditis is the most important issue in modern medicine. 
Aim: The aim of our research is to provide detailed coverage of latent mastoiditis in medical community or non-medical circles, 
to take the advantage of a deep access to the problem that will help us in diagnosing the disease in the early stages and taking 
appropriate measures for treatment. In its turn, the mentioned will decrease the disability index and the death rate. 
Method: For our research, we used the literary sources (manuals, articles) concerning the latent mastoiditis and despite the lack 
of these sources we managed to set up several tasks, solution of which is the necessary precondition- to prevent complications. 
According to the progression, the latent mastoiditis is an atypical form of acute mastoiditis, which is not accompanied by ear-
aches, swelling – hyperemia of parotid area or suppuration from ear; moreover, otoscopy frequently shows that the ear external 
canal and eardrum are within norms. Due to latent development, the latent mastoiditis is named by some authors as a disguised 
mastoiditis. From the objective examinations only computer tomography provides the ability to diagnose this pathology. Com-
puter tomogram shows destructive changes (unilateral or bilateral) of a mastoid bone, tissue granules, and caries. 
Treatment due to late diagnosis is usually a surgical procedure, which involves complete purification of the purulent process, 
granulation and caries. Pathomorphological changes have been studied a little, though the literature covers the issues related to 
the inflammatory infiltration of mucous membrane and presence of granulating tissues during latent mastoiditis, which in turn 
emphasizes the effect of surgical method during treatment. 
Discussion: On the basis of the existing literature, it may be said that the latent mastoiditis is one of the hazardous pathologies, 
which appears directly in the form of intracranial complications. This creates a life-threatening situation and increases the disa-
bility rate. Accordingly, the timely diagnosis of latent mastoiditis and purposive treatment is one of the most important priori-
ties of modern medicine.TCM-GMJ May 2017; 2(1):P16-P18)     

   Keywords: Mastoiditis, Meningitis, Mastoidectomy, Latent mastoiditis 

Introduction 

here are two reasons for the development of 
latent mastoiditis: chronic purulent inflamma-
tion of the middle ear and serious inflammation
of the middle ear1,2,3. In both cases, the inflam-
matory process moves from the area of a mid-

dle ear to the mastoid bone cells, resulting in develop-
ment of serosal-hematogenic exudation, which later 
changes to mucopurulent exudate. If it was possible to 

T 
have a perforation of the eardrum during latent mastoidi-
tis, the mastoid bone would become the subject of treat-
ment from caries and osteomyelitis as the middle ear 
would have been released from purulent process. Howev-
er, it should be take into account that in case of a latent 
mastoiditis the eardrum is undamaged and the disease is 
being developed secretly, without visible sensation, ac-
cordingly the latent mastoiditis shall be diagnosed at late 
stages, when it is already expressed the caries of mastoid 
bone, granulating changes, osteomyelitis, which are clini-
cally manifested in intracranial complications4,5,6,7,8,9,10. 

Triggering factor during latent mastoiditis is not exu-
dative changes, but the proliferative shifts in the center of 
pathological processes. At first – at the expense of inflam-
matory exudate, the bony perches of the mastoid bone are 
violated, there are formed granulation grafts, the caries 
masses are growing and the process gradually reaches the 
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facial nerve area. Caries and granulation graft exert pres-
sure on the peripheral endings of the facial nerve and at 
the expense of the compression there shall be developed 
peripheral pares of the facial nerve.  

On the other hand, the process applies to the inner ear, 
the caries initially includes the auditory ossicles, then the 
inner ear, which causes irreversible damage to the hearing, 
incoordination, and dizziness. In the vent of latent mas-
toiditis, the pathological process is developed on a diffu-
sional manner, reaches the sigmoid synthesis and clinically 
manifested in the form of thrombosinusitis, which is one 
of the most serious and life-incompatible intracranial dis-
ease. On the other hand, the spread of pathological pro-
cesses on the brain's solid surface is the cause of develop-
ment of otomeningitis, local abscesses and sep-
sis11,12,13,14,15,16,17. 

Unfortunately, it is the fact that the latent mastoiditis 
clinic never gives the doctor an opportunity to assume 
otogenic pathology. Severe headache, dizziness, discoordi-
nation, nausea, vomiting, loss of hearing, periodic tempera-
ture reactions indicate neurological pathology and there-
fore such patients are usually transferred to neurologic 
clinics and departments. A great deal of time is lost for the 
diagnosis, and that time has a price of gold for the patients 
with latent mastoiditis. Therefore, timely diagnosis of la-
tent mastoiditis and identification is one of the priorities of 
modern medicine. 
 

Methods 
 

Patient’s study begins with anamnesis collecting and 
his/her objective examination, the otoscope shows that 
the eardrum is without damage. The patient complains of 
the headache on the relevant side, dizziness, periodic nau-
sea, vomiting, and loss of hearing. The complete blood cell 
count shows leukocytosis and high ADS. Tympanometric-
ly it is indicated liquid in the middle ear, and in the audi-
metric manner it is manifested the mixed type deteriora-
tion of hearing. Ear X-ray shows the destructive changes 
of the mastoid bone. The diagnosis of latent mastoiditis is 
made by X-ray. However, given that the disease is detected 
in late stages, when there are already intracranial complica-
tions, it is appropriate to make a computed tomography 18 
for the latent mastoiditis. 

Not only the destructive changes of the mastoid bone 
and granulation changes are revealed, but also the specifics 
of intracranial complications as well. Tympanocentesis is 
used to evaporate the purulent process, to alleviate the 
conditions and for the bacteriological growth of the mate-
rial, which in turn is essential for the selection of targeted 
antibiotics therapy. Pathomorphological changes have 
been studied a little, though the literature covers the issues 
related to the inflammatory infiltration of mucous mem-
brane and presence of granulating tissues during latent 
mastoiditis; these materials in their turn once again empha-
size the effect of surgical method during treatment, which 
means the full sanitization of purulent process, granulating 
tissue and caries bone structure19. 

Results and Discussion 
 

Based on the reviewed literature, it can be said that la-
tent mastoiditis is one of the most dreaded diseases. Its 
early identification is the chance of randomness. The best 
diagnostic method of the disease is the computed tomog-
raphy, which not only demonstrates the destruction of the 
mastoid bone, but also makes clear the specificity of the 
symptoms of intracranial complications. This in turn is the 
key point in surgical intervention. The perfect method of 
treatment is the surgical method, as it allows the full saniti-
zation of purulent caries process purulent masses, which 
reduces the risk of recurrence to the possible maximal ex-
tent. The initial key point of the disease is deterioration of 
hearing; this symptom emerges first and is initially weakly 
expressed. In case of the existence of this symptom, it is 
necessary to conduct tympanometric and audiometric ex-
aminations, despite the existence of the unchanged ear-
drum. All this allows us to diagnose the latent mastoiditis 
at the initial stage and prevent the intracranial complica-
tions with the decreased percentage of deaths and disabil-
ity. 

 

Conclusion 

 
In recent times, many diseases, including ear diseases 

are subjected to polymorphosis. The concept of latent 
mastoiditis appeared in the beginning of the twentieth cen-
tury; this term refers to the process of atypical acute mas-
toiditis. The clinic does not appear for a long period of 
time and appears in the late stage in the form of intracrani-
al complications. This in turn threatens human life and in 
the best case the patient remains disabled. In recent years, 
latent mastoiditis is more and more focused; the goal of 
researchers is to diagnose the latent mastoiditis at early 
stage and apply timely treatment to prevent further com-
plications. 
The purpose of our research was to bring together the in-
formation on latent mastoiditis, keep informed the medical 
and non-medical personnel about the latent mastoiditis-
related issues and set new tasks in the direction of preven-
tion or treatment of the disease. This will in turn reduce 
the percentage of disability and mortality. 
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  Abstract 

Background: Type 1 diabetes mellitus is an immune-mediated disease, which results from autoimmune destruction of the insulin
-producing beta cells in the islets of Langerhans. Glutamic acid decarboxylase of 65 kDa (GAD65) is one of the major autoanti-
gens for type 1 diabetes mellitus. The predictive sensibility of GAD antibodies for type 1 diabetes mellitus in general population 
is approximately 50%.  
Method: The phrases "Diabetes Mellitus" and  "anti-GAD antibody ", were searched for in PubMed in Jun 2016. The results 
were narrowed to 12 citations after excluding non-English and duplicate reports. Clinical descriptions and outcomes were catego-
rized and analyzed.  
Conclusion: Type 1 diabetes mellitus is an immune-mediated disease, which results from autoimmune destruction of the insulin-
producing beta cells in the islets of Langerhans. Different studies revealed, that detection of GAD antibodies before clinical onset 
of diabetes provides evidence that these antibodies can be used as diagnostic and predictive tool for type 1 diabetes mellitus and 
latent autoimmune diabetes of adults. TCM-GMJ May 2017; 2(1):P19-P20)      

   Keywords: Diabetes melitus, Type 1 diabetes, Glutamic acid decarboxylase, Autoantibodies 

Introduction 

t has been already established, that in most of 
the cases type 1 diabetes mellitus results from 
autoimmune destruction of the insulin-
producing beta cells in the islets of Langerhans. 

It is an immune-mediated disease with a subclinical pro-
dromal period characterized by selective loss of insulin-
producing beta-cells in the pancreatic islets. The first 
signs of beta-cell autoimmunity might appear already dur-
ing the first year of life. The antigens in type 1 diabetes 
mellitus are: insulin, glutamic acid decarboxylase (GAD), 
insulinoma associated autoantigen 2 (IA2A), and zinc 
transporter 8 (ZnT8)1. The antibodies to these antigens 
can have both either diagnostic or predictive value for 

Type 1 diabetes mellitus.  

Methods 

The phrases "Diabetes Mellitus" and  "anti-
GAD antibody ", were searched for in PubMed in Jun 
2016. The results were narrowed to 12 citations after ex-
cluding non-English and duplicate reports. Clinical de-

I
scriptions and outcomes were categorized and analyzed. 

Results and Discussion 

Glutamic acid decarboxylase of 65 kDa (GAD65) is 
one of the major autoantigens for type 1 diabetes mellitus. 
In 1982, Baekkeskov et al. demonstrated, that sera from 
newly diagnosed diabetic children consistently immuno-
precipitated a protein having a molecular weight (M r) of 
~64,000 (64kDa)2. In 1990, Baekkeskov et al. indentified 
that 64kDa autoantigen in insulin-dependent diabetes 
mellitus was the GABA-synthesizing enzyme – Glutamic 
Acid  Decarboxylase (GAD) 3. GAD is the rate-limiting 
enzyme in the conversion of glutamic acid to the inhibito-
ry neurotransmitter gamma-aminobutiric acid (GABA). 
GABA is present in high concentrations in beta-
cells of islets of Langerhans. The GABA shunt enzymes - 
glutamate decarboxylase (GAD) and GABA transaminase 
(GABA-T), have also been localized in islet beta-cells. In 
the islets of langerhans GABA is thought to be involved 
in paracrine siganlling4.  Glutamic acid decarboxylase ex-
ists  in two isoforms GAD 65 (65kDA) and GAD 67 
(67kDA). In pancreas there exists only isoform GAD 65 
and most of the GAD autoantibodies in patients with 
type 1 diabetes mellitus react with GAD 655.  GAD 65 is 
a protein of 585 amino acids, it is attached to the mem-
brane and is located in synaptic-like micro vesicles, which 
are present in nerve cells, pancreatic islets and testis4.  

Islet autoantibodies have been associated with type 1 
diabetes for more than a quarter of a century. Detection 
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of islet cell antibodies before clinical onset of diabetes pro-
vides evidence for the long disease prodrome  and allows 
these antibodies to be used in disease prediction 6. The 
predictive sensibility of GAD antibodies for type 1 diabe-
tes mellitus in general population is approximately 50 % 7. 
Recent studies showed, that in the patients with the first 
degree relatives with type 1 diabetes, who developed diabe-
tes 71 % were positive for GAD antibodies before the 
clinical manifestation of the disease8. In the same study 
authors found, that first degree relatives of patients with 
type 1 diabetes mellitus were prone to have elevated con-
centration of at least one autoantibody to islet antigens and 
at least one additional antibody appeared in 118 of 983 
relatives (overall 5 year risk 22%, 95% CI [17.9, 26.1]). At 
baseline, antibodies to GAD alone (68%) were more fre-
quent than antibodies to insulin (26%) or IA-2 (6%). The 
risk of developing additional autoantibody was associated 
with younger age (p = 0.002) and HLA class II genotype.  

Here is another  study in which the authors analyzed 
the results from two German birth cohorts of individuals 
with a family history of type 1 diabetes born between 1989 
and 2000 (BABYDIAB) and between 2000 and 2006 
(BABYDIET). The data from  2,441 children were ana-
lyzed, showing, that progression to diabetes within 10 
years occurred in 44% of children with persistent GAD 
antibodies and in  >50% of children in all groups that de-
veloped multiple islet autoantibodies9.  

GAD autoantibodies, together with other islet cell anti-
bodies, are used for classification  of diabetes mellitus. In 
the study conducted by Tuomi T. et al. GAD, antibody 
positivity revealed the patients, with non-insulin dependent 
onset of disease, who developed insulin deficiency. To 
define this slowly progressive autoimmune diabetes, the 
term latent autoimmune diabetes in adults (LADA) was 
used10.  

UK Prospective Diabetes Study (UKPDS), in which 
3672 patients with typical clinic of type 2 diabetes mellitus 
at the onset of the disease were studied, revealed, that 12 
% of patients had islet-cell cytoplasm antibodies (ICA) or 
GAD antibodies at diagnosis, and 4% had both.  Among 
patients younger than 35 at diagnosis, those with ICA or 
GAD antibodies had lower body-mass index than those 
without and had higher percentage of HbA1c. 84% of pa-
tients with GAD antibodies required insulin therapy by 6 
years, compared with 14% of those without the antibodies. 
The phenotype of patients with both antibodies was simi-
lar to that of classic type 1 diabetes 11. These findings give 
us the consideration, that GAD antibody measurement can 
be used in young adults, with non-insulin requiring onset 
of diabetes, for the prognoses of the risk of developing 
insulin deficiency over the progression of the disease.   

Conclusion 

Type 1 diabetes mellitus is an immune-mediated dis-
ease, which results from autoimmune destruction of the 
insulin-producing beta cells in the islets of Langerhans. 
The first signs of beta-cell autoimmunity might appear 

already during the first year of life. Glutamic acid decar-
boxylase of 65 kDa (GAD65) is one of the major autoanti-
gens for type 1 diabetes mellitus. The predictive sensibility 
of GAD antibodies for type 1 diabetes mellitus in general 
population is approximately 50%. GAD autoantibodies 
together with other islet cell antibodies are also used for 
classification  of diabetes mellitus in patients with non-
insulin dependent onset of disease. Different studies re-
vealed, that detection of GAD antibodies before clinical 
onset of diabetes, provides evidence that these antibodies 
can be used as diagnostic and predictive tool for type 1 
diabetes mellitus and latent autoimmune diabetes of adults.  
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 The development of the concept of the patients informed consent 
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 Abstract 
 
Background: The European Convention on Human Rights is the key legal document that outlines the basic human rights and 
freedoms. It’s a comprehensive, universal document with broad regulation despite its laconic nature. Its context is quite broad 
and, among other things, it deals with a whole range of the so called “medical rights”, such as the availability of medical care and 
its timeliness, including on specialized treatment and medical research, informed consent to medical procedures and its results, 
etc. The article reviews the history of the concept of informed consent in the light of various cases from the practice of different 
states. After that, it analyses Article 8 of the European Convention on Human Rights (ECHR) and the judicial practice of the 
European Court of Human Rights with regard to informed consent to medical intervention.  
Method: The method of doctrinal research is used to make conclusions on the above-mentioned topics. 
Conclusions: It is argued that article 8 of the convention encompasses “the right to be free from non-consensual medical treat-
ment or examination, holding that “a compulsory medical intervention, even if it is of minor importance”, as well as the imposi-
tion of a medical examination, constitute an interference with the right to private life”. Its shown that the ECHR is the powerful 
instrument to protect the medical rights of the patients and to ensure their informed consent to various medical procedures. 
(TCM-GMJ May 2017; 2(1):P21-P24)           
 
   Keywords: European Convention, Human Rights, European Court, Informed consent, Medical intervention, Case-law  

Introduction 

 he issue of informed consent to medical inter-
vention is the central issue with regard to medi-
cal rights of the patients. Voluntary informed 
consent of the patient is a necessary precondi-

tion of any medical intervention. In most medical cases 
there are errors in the procedure for obtaining informed 
consent1,2,3,4. From the standpoint of law, informed con-
sent is the voluntary acceptance to the proposed medical 
treatment by the patient based on the complete, objective 
and comprehensive information about the treatment, its 
possible complications and alternative therapies 5. 

The requirement to obtain a patient’s consent to 
medical intervention was formulated in the XVIII centu-
ry in England.  

In 1900, the German Ministry of Health has made it 
mandatory for university hospitals to carry out all medical 
experiments involving human subjects with obligatory 
receipt of their written consent and permission of the 
human health department. It was forbidden to conduct 
medical experiments to patients who were not informed 
about medical procedures. 

T 
Chronologically, the first case dealing with the issue of 

informed consent was the Modlinsky Case. Dr. Modlinsky 
during the surgery of 18 years old girl, additionally re-
moved the cystic tumor, which neither the patient nor her 
parents did not know. As a result of postoperative com-
plications, the patient died. On 15 of November 1901, the 
Moscow regional court, based its judgment on Article 
1468 of the Statute on punishment in Russia, judged 
Modlinsky to be guilty of having performed surgery with-
out obtaining the patient’s consent. Although, there was 
no indication of the patient’s informed consent in the 
above mentioned document, on 19 of November 1902 
the Criminal Court of Appeal of the Senate of Russia af-
firmed the decision of the lower court, stating that “not 
obtaining the patient’s consent for surgery deprives medi-
cine of its legal character and is the sign of overt neglect, 
giving the doctor’s deed the status of a criminally culpable 
act”. 

In Rauhfus Case, Professor K.A. Rauhfus did a trache-
otomy to a child and instructed the assistant to tie up the 
parents who were against the operation. As a result, the 
child was safe and the child’s parents were sincerely grate-
ful to the professor. This case was considered at the meet-
ing of the St. Petersburgs Law Society, and the behavior 
of K.A.Rauhfus was qualified as a double crime: the in-
fliction of bodily injury to a child and the deprivation of 
his  parent’s  liberty.  In response to these accusations, 
K.A.Rauhfus said that he had no other choice, because 
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 the child would have died shortly without this operation. 
  In the USA, medical intervention without the consent 

of the patient was considered as battery and is reflected 
in  Schloendorff v. The Society of the New York Hospital 
Case 6. In this case a patient underwent surgery “against 
her expressed wishes and vociferous protests. She success-
fully sued the surgeon and the hospital and in so doing 
began an envitable erosion in medicine’s attitude of pater-
nalism” 7. The decision made by the justice Cordazo rein-
forced the principle of autonomy. The justice noted that 
“every human being of adult years and sound mind shall 
have the right to determine what shall be done with his 
own body and  a  surgeon who performs an operation 
without his patient’s consent, commits an assault, for 
which he is liable in damages”. 
   The concept of informed consent evolved in the 2nd half 
of the 20th century. The Nurenberg Code established ten 
basic principles that were mandatory for everyone con-
ducting research with human beings. The concept of in-
formed concept was established as a result of these princi-
ples8. The Nurenberg Code provides that ,,1. The volun-
tary consent of the human subject is absolutely essential. 
This means that the person involved should have legal 
capacity to give consent; should be so situated as to be 
able to exercise free power of choice, without the interven-
tion of any element of force, fraud, deceit, duress, over-
reaching, or other ulterior form of constraint or coercion; 
and should have sufficient knowledge and comprehension 
of the elements of the subject matter involved, as to enable 
him to make an understanding and enlightened decision. 
This latter element requires that, before the acceptance of 
an affirmative decision by the experimental subject, there 
should be made known to him the nature, duration, and 
purpose of the experiment; the method and means by 
which it is to be conducted; all inconveniences and hazards 
reasonably to be expected; and the effects upon his health 
or person, which may possibly come from his participation 
in the experiment. The duty and responsibility for ascer-
taining the quality of the consent rests upon each individu-
al who initiates, directs or engages in the experiment. It is a 
personal duty and responsibility which may not be delegat-
ed to another with impunity”9. 

 The concept developed in 1957 following the decision 
of California District Court of Appeals for the First Dis-
trict in Salgo v. Leland Stanford, Jr. University of Trustees. 
In this case ,,the plaintiff who became paraplegic following 
a procedure for a circulatory problem, alleged that his phy-
sician did not properly disclose ahead of time essential in-
formation concerning risks”10 . In this case the court said: 
,, A physician violates his duty to his patient and subjects 
himself to liability if he withholds any facts which are nec-
essary to form the basis of an intelligent consent by the 
patient to the proposed treatment”11. 

In Natansen v. Kline Case the court emphasized on the 
professional standards for disclosure of information. In 
this case the patient claimed that he had not been suffi-
ciently informed of the adverse effects of cobalt irradiation 
therapy, which was then a relatively new procedure. How-
ever, because the patient did not produce expert witnesses 

to show that other practitioners would have disclosed 
more than the defendant-physician, the court refused to 
improve liability. 

  An important aspect of the concept of informed con-
sent lies in the fact that the information provided to the 
patient must be adequate in the sense that an ,,average pa-
tient” should be able to comprehend it (awareness of the 
information). The so called ,,reasonable man approach” 
was endorsed in Canterbury v. Spence Case. In this case 
the court described two standards: a) Professional Custom 
Rule  (Natanson  v.  Kline  Case);  b)  Patient-Oriented 
Rule.The decision of the court is significant with this re-
gard because it makes a shift from professionally based 
standardsfor disclosure by physicians to their patients. The 
court held that the ,,demand for the patient’s right to self-
determination on particular therapy demands a standard 
set by law for physicians rather than one which physicians 
may or may not impose upon themselves”. The court goes 
much further and states that: ,, ...true consent to what hap-
pens to one’s self is the informed exercise of a choice, and 
that entails an opportunity to evaluate knowledgeably the 
options available and the risks attendant upon each… it is 
the prerogative of the patient, not the physician, to deter-
mine for himself the direction in which his interests seem 
to lie” 12. 

Overall, it can be said that the development of judicial 
practice prompted the development of the concept of in-
formed concept and the decision-making process became 
more patient-oriented. As the California Supreme Court 
noted: ,, we employ several postulates. The first is that pa-
tients are generally persons unlearned in the medical sci-
ences and therefore, except in rare cases, courts may safely 
assume the knowledge of patient and physician are not in 
parity. The second is that a person of adult years and in 
sound mind has the right, in the exercise of control over 
his own body, to determine whether or not to submit to 
lawful medical treatment. The third is that the patient’s 
consent to treatment, to be effective, must be an informed 
consent. And the fourth is that the patient, being un-
learned in medical sciences, has an abject dependence up-
on and trust in his physician for the information upon 
which he relies during the decisional process, thus raising 
an obligation in the physician that transcends arms-length 
transactions.  From the foregoing axiomatic  ingredients 
emerges a necessity, and a resultant requirement, for divul-
gence by the physician to his patient of all information 
relevant to a meaningful decisional process13. 

 
Informed consent and the ECHR 

Article 8 of the European Convention on Human Rights – 

General Overview 

Article 8 of the European Convention on Human Rights 
provides: ,, 1  Everyone has the right to respect for his 
private and family life, his home and his correspondence. 2  
There shall be no interference by a public authority with 
the exercise of this right except such as is in accordance 
with the law and is necessary in a democratic society in the 
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interests of national security, public safety or the economic 
well being of the country, for the prevention of disorder or 
crime, for the protection of health or morals, or for the 
protection of the rights and freedoms of others”14. 

 Article 8 of the convention protects private life, home 
and correspondence of the person. Moreover, the content 
of Article 8 is more broad and, among other things, it re-
fers to a number of the so called ,,medical rights.” It 
should be noted, that the Convention is a living instru-
ment, that should be interpreted in accordance with mod-
ern requirements and developments of law. 

 
Article 8 of the Convention and the principle of in-
formed consent 
 

Some scholars argue that article 8 of the convention 
encompasses ,,the right to be free from non-consensual 
medical treatment or examination, holding that ,,a compul-
sory  medical  intervention,  even if  it  is  of  minor  im-
portance”, as well as the imposition of a medical examina-
tion, constitute an interference with the right to private 
life”. In Y.F. v Turkey Case the court notes that ,,The 
Court observes that Article 8 is clearly applicable to these 
complaints, which concern a matter of “private life”, a 
concept which covers the physical and psychological integ-
rity of a person (see X and Y v. the Netherlands, judgment 
of 26 March 1985, Series A no. 91, p.11, § 22). It reiterates 
in this connection that a person's body concerns the most 
intimate aspect of private life. Thus, a compulsory medical 
intervention, even if it is of minor importance, constitutes 
an  interference  with  this  right  (see  X  v.  Austria, 
no. 8278/78, Commission decision of 13 December 1979, 
Decisions and Reports (DR) 18, p. 155, and Acmanne and 
Others v. Belgium, no.10435/83, Commission decision of 
10 December 1984, DR 40, p. 254)”15. 

 In some occasions the court distinguishes different 
categories of persons with regard to the importance of the 
informed consent to medical intervention. More precisely, 
in Pretty v. UK Case the court noted that the imposition 
of medical treatment, without the consent of a mentally 
competent adult patient, would interfere with a person's 
physical integrity in a manner capable of engaging the 
rights protected under Article 8 § 1 of the Convention. In 
the case of M.A.K. and R.K. v. UK, the court found the 
violation of a minor’s rights due to the taking of blood 
samples and photographs without parental consent . 

 Furthermore, the court accentuates on the importance 
of having access to information concerning health-related 
risks, hence concluding that if a foreseeable risk materializ-
es without the patient having been duly informed in ad-
vance by doctors, and if those doctors work in a public 
hospital, the State Party concerned may be directly liable 
under Aricle 8 for this lack of information. 
 
Case-law of the European Court on Human Rights 

RR v. Poland (2011). The applicant was a woman who 
had the right of abortion granted by domestic law. Never-
theless, she was not given the opportunity to use this right, 

because the Polish doctors and hospitals refused to carry 
out genetic testing. The doctors said that the applicant did 
not meet the requirements which were established by law. 
It should be noted, that Polish laws and regulations were 
weak  and  ineffective  imposing  strict  requirements  for 
those who wanted abortion. Finally, the applicant gave 
birth to a child with Turner syndrome. The applicant's re-
quest for the initiation of criminal proceedings against the 
doctor had been denied. In 2011 the court issued decision 
establishing that Poland violated articles 3 and 8 of the 
European Court of Human Rights. The court noted that a 
woman was denied access to genetic examinations ,,which 
would have enabled her to decide whether or not to seek a 
legal abortion in Poland”16. 

 Similarly, in the case of VC v. Slovakia, the court found 
a violation of article 8 of the convention. In particular, the 
court noted that medical procedure was carried out with-
out the informed consent of the applicant. That is to say, 
the woman had not understood the nature of the medical 
procedure and its effects. In fact, the applicant had no oth-
er choice, but to agree to a medical procedure. The court 
stated that the woman’s informed consent was necessary, 
that it would guarantee her physical and moral autonomy. 
The court also found that the sterilization procedure vio-
lated the physical integrity of a person, because the proce-
dure was carried out when the girl was only 20 years old 
starting reproductive life. Consequently, the doctors’ ac-
tions caused the girls psychological and social problems. 
The VC v Slovakia ruling is the first of its kind issued by 
the European Court of Human Rights, but there are multi-
ple similar cases pending. These cases can have a major 
impact in the lives of women who have had their fertility 
taken away from them. The court’s recognition of forced 
sterilization as a severe human rights abuse will hopefully 
bring some sense of justice to victims, as it has to VC. 
Judgments on discrimination would send a strong message 
that governments can no longer use racial stereotypes to 
defend abuse masquerading as medicine 17. 

A.S. v. Hungary (2004) Roman woman of Hungarian 
origin had a caesarian section operation. Hospital doctors 
asked her to sign a consent form for the operation, while 
she was in the operating table. Medical records confirm 
that during the signing of the form the applicant was in a 
bad medical condition and was not able to express her 
own will. Also the Latin terminology used in the document 
containing the consent of the person, was unclear for the 
applicant. Only after the surgery the applicant understood 
that she underwent a sterilization procedure and, as the 
result, lost her reproductive function. In this case, the ap-
plicant argued that the medical staff did not provide her 
with detailed information on the nature of the medical 
procedure, its risks and possible consequences relying on 
articles 10 and 12 of the convention. The Committee on 
the  Elimination  of  Discrimination  against  Woman 
(CEDAW) found the following violations of law: 1) the 
right to information about family planning; 2) the person’s 
informed consent to medical procedures; 3) the right to 
information about the medical services.  

 The committee adopted a recommendation asking the 
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state to compensate the applicant. Finally, based on the 
recommendation in February 2009, the applicant received 
appropriate compensation from the state18. 

 Article 3 of the convention comprises a wide range of 
acts. The distinction of these rights is useful to define the 
total amount of compensation for their violations19. 

 
 

Conclusion 

As we have seen, the informed consent of the patients 
has several centuries of history. Starting from 1900-ies the 
judicial decisions of different countries gradually estab-
lished and developed the concept. The European Court on 
Human Rights played a key role in the development of the 
concept.  Article 8 of the convention encompasses ,,the 
right to be free from non-consensual medical treatment or 
examination, holding that ,,a compulsory medical interven-
tion, even if it is of minor importance”, as well as the im-
position of a medical examination, constitute an interfer-
ence with the right to private life”. This right is closely 
linked to the right to self-determination. The European 
Court on Human rights is the powerful instrument which 
considers informed consent as the part of human dignity 
and provides that  any conduct that interferes with a per-
son's integrity or sense of self-worth might be viewed as 
an attack on that person's dignity. 
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Introduction 

  
ral mucosa diseases are one of the most com-
mon diseases in the world population. And the 
diseases of periodontal tissues represent the 

urgent problem of the modern dentistry. According to 
the various authors their number amounts to 98%1,2,3,4. 

Epidemiological studies show that the disease incidence 
is increasing in the people from 20 to 35 years old4. 

Periodontal disease is pathology of the periodontal 
membrane. 90% of injures of periodontal tissues has the 
inflammatory nature of the periodontal tissues5 The most 
common non-specific, infectious, chronic inflammatory 
diseases are gingivitis and periodontitis6,7,8. Usually the 
pathology begins with gum inflammation, which gradual-
ly extends to the subcutaneous area and takes the form, 
characteristic for periodontitis.  

Many studies have demonstrated the pluricausal na-
ture of the periodontal diseases9,10. Some authors believe 
that the cause is gingival microcirculation disorder, others 
are talking about the genetic factors, and some authors - 

O 
about the changes of the immune system.  
Thus we can divide into the following groups: 

 Metabolic and alimentary – the first are nutritional 
and metabolic disorders 11 

 Endocrine - disorders of hormonal processes during 
control occurring in the pathologies of thyroid, para-
thyroid, pancreas and genital glands12 

 Immune - autoallergy and autoimmunization, humor-
al and cellular immunity disorders13,14,15 

 Inflammatory-dystrophic, the first among the causa-
tive, existence of dental plaque16,17 

 Genetic - the existence of genetic factors is revealed 
in the development of periodontal diseases18. 
Modern level of knowledge of the etiology and patho-

genesis of the periodontal diseases, definitely allows us to 
define the periodontal microflora as a dominant factor. 
The bacteria pathogenicity, with regard to the periodontal 
tissue, has been approved by numerous studies19,20. 
There are two main theories differently assessing the con-
nection of the inflammatory periodontal diseases with the 
number and nature of the tooth plaque microbial compo-
sition20,21,22,23.The author of both theories is W. Loesche: 

The theory of the plaque non-specific composition is 
as follows – parodontium condition depends on the oral 
hygiene quality. The most common method of treatment - 
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Photodynamic therapy - alternative treatment method of oral mucosa 

inflammatory diseases    

   

 Abstract 
 
Background:  Oral mucosa diseases are one of the most common diseases in the world population. And the diseases of perio-
dontal tissues represent the urgent problem of the modern dentistry. According to the various authors their number amounts to 
98%. Epidemiological studies show that the disease incidence is increasing in the people from 20 to 35 years old. Many studies 
have demonstrated the pluricausal nature causing the periodontal diseases. High incidence of periodontal diseases propagation 
and low efficiency of treatment made it necessary to find the optimal methods of treatment considering the pathogenic mecha-
nisms of periodontal tissues. In this field the method of photodynamic therapy widely used in recent decades generates the spe-
cial interest. This method of treatment has found popularity for treatment of both oncologic and non-oncologic inflammatory 
diseases in the dentistry and other fields of medicine. 
Method: The phrases "photodynamic therapy" and "periodontal diseases ", were searched for in Google Scholar and Pub Med  
in May 2017. The results were narrowed to 10 citations after excluding non-English and duplicate reports. Clinical descriptions 
and outcomes were categorized and analyzed. 
Conclusion: By using the photosensitiser “Rada Dent” and the device “Photodin-K” it has become possible to treat the oral 
mucosa inflammatory disease by non-invasive method. TCM-GMJ May 2017; 2(1):P25-P29)     
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professional hygiene and the use of antibacterial agents - 
depends on it. 

The theory of the plaque specificity is that only the 
plaque of the defined composition is pathogenic, and its 
pathogenicity depends on the increasing or even the exist-
ence of the number of those microorganisms defined in 
the plaque composition24,25,26,27. 

It has been proved that the development of the perio-
dontal tissues inflammatory diseases is most often associat-
ed with the persistence of the microflora representatives, 
such as Prevotellaintermedia, Porphyromanasgingivalis, 
Aggregatibactinomycetemcomitans, F. Nucleatum28,29,30,31. 

  Treatment methods of inflammatory periodontal dis-
ease are various:16 

 Etiotropic therapy, aimed at eliminating of the causa-
tive reasons 

 Pathogenic therapy, aimed at the pathogenic processes 
circle 

 Sanogenetic therapy, enhancing of protective - adap-
tive mechanism  

 Restorative therap 
In modern reality, the special emphasis is given to the 

use of products of plant origin that is conditioned by ex-
pressed therapeutic effect, non-toxicity, cumulative effect 
of these products, allowing the patients to use them with-

out any risk for a long period of time 29,32,33,34 
Despite the successes achieved, the improvement of the 

effectiveness of the treatment of inflammatory periodontal 
diseases still remains a topical issue. 
 
Photodynamic Therapy 

 
High frequency of periodontal diseases propagation and 

low efficiency of treatment made it necessary to find the 
optimal means of treatment considering the periodontal 
tissues pathogenic mechanisms. 

In this field the method of photodynamic therapy wide-
ly used in recent decades generates the special interest. 
This method of treatment has found popularity for treat-
ment of both oncologic and non-oncologic inflammatory 
diseases in dentistry and other fields of medicine35. 

The basis of the photodynamic therapy is a special 
chemical product – photosensitiser which is locally activat-
ed by the electro-magnetic radiation. Thus the photochem-
ical reaction impacting the tissue is in progress36,37. 

Radiation exposure of the tissue may be implemented 
both in the oxygen and oxygen-free medium38. 

The photodynamic therapy mechanism is represented 
as follows: photosensitiser’s molecule absorbing the ray 
quantum is transferred into the excited triplet state and 
enters into the photochemical reaction of the type 2. 

In case of the reaction of the type 1, the interaction 
occurs directly with the biological substrate resulting in the 
formation of free radicals. 

During the reaction of the type 2 the interaction occurs 
between excited photosensitiser and open molecular ox-
ygen39,40. 

Oxygen-dependent interaction between the substance 

and the ray (so called photodynamic therapy of the type 2) 
was discovered by O.Raab in 1898.  He was a student of 
the Department of Pharmacology at Munich University 
(Director, Professor - H.FON Tappeiner). The discovery 
was made on the elementary oncocellular product 
(Paramecium)41. He noticed that the Paramecium actively 
moved in the die solution – “acridine red” both in the 
darkness and in the incubation daylight without die. The 
Paramecium died in the combination of the “acridine red" 
and the daylight.  The main factor of the injury in their 
mechanism of their destruction was the dye fluorescence 
as a result of the ray exposure. O.Raab supposed that the 
substrates exposed by fluorescent, for example, acridine 
dye, transform the ray energy into the “active chemical 
energy” leading to the Paramecium destruction. This natu-
ral dye was named “photosensitiser” - (H.Tappeiner,1904)
42. 

Initially this term was used in all processes where the 
photosensitiser, living tissue (cell) and the irradiation pro-
cedure were used in. 

Later in 1941 H.F.Blum began to use this term 
(photosensitiser, photodynamic therapy) only for descrip-
tion of the processes where only the active oxygen partici-
pated in the tissue dissolution mechanism in case of ray 
excitation43. 

Since then, this processes includes those in which there 
is no primary injure of the tissue, and the tissue dies  not 
immediately but after the certain biochemical and immu-
nological processes.  As a result of such photomodified 
action the cells with antigen-presentable action and tumor-
specific memory are activated in the photomodified cell 
markers. As a result the immune response is evolving. This 
is accompanied by the active anti-tumor immune response. 
Including the carcinolytic one. These will be detected by 
the above immune system away from the primary lesion 
(where the exposure of photosensitiser, oxygen and ray 
occurred for the first)44. 

Photodynamic therapy soon found its place in oncolo-
gy. It turned out to be useful for treating of the oncologic 
diseases of the organs such as otorhinolaryngologic organs, 
digestive tract, stomach, skin tumors and the oral cavity 
organs, the thyroid gland pathologies45,46,47,48. 

Medicines used during the photodynamic therapy - 
photosensitiser is a natural or artificially synthesized sub-
stance causing the sensibilization of the biological tissues, 
i.e. increase its sensitivity to the radiation exposure. 

The predecessor of the modern photodynamic therapy 
may be considered the tests of the ancient Greeks and 
Egyptians to use the ray absorber medicines during skin 
diseases49. We know from the ancient historical sources 
that the botanical medicines causing the skin photoreac-
tion were used in Egypt 6 thousand years ago. These medi-
cines were used for treatment of depigmentic areas 
(vitiligo). The natural photosensitiser (psoralen) contained 
in the composition of the plants, such as Pasternak, pars-
ley, were used, and they were activated by the sun ray. 

After application by the powder of the above plants the 
depigmentic area was exposed by light sun ray, the suntan-
type pigmented spots appeared on the areas. 
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In 1550 BC the potomedicine procedures were de-
scribed in the “eberal” papyrus and Indian holy book 
"Athara Veda"50,51. 

The intensive researches of psoralen were held, the ac-
tive substances were separated and their chemical analyses 
were conducted in the previous millennium in Egypt. Soon 
after the main and most important compound - 8- meth-
oxypsoralen was used for the treatment of psoriasis. In this 
case the photosensitivity and photo-chemical reaction was 
proceeded by using psoralen without using oxygen. 
(photodynamic type 1)52. 

The first data on the photosensitiser of tetrapyrroles 
group – haematoporphyrin was made by W.H Hausmann 
in 1908. He found that haematoporphyrin is an active sen-
sitiser for Paramecium and the erythrocytes. 

For the first time the sensational experiment of the ef-
fect of haematoporphyrin on the human body was made 
on himself by F.Mayer-Betz on October 14, 1912. He ad-
ministered intravenously 0.2 g of haematoporphyrin and 
presented the sun ray photosensitivity in the form of hy-
peremia and hyperpigmentation which lasted for 2 
months. Further researched showed that the systemic use 
of haematoporphyrin causes an intensive photosensitivity 
of different tissues53. 

The importance of fluorescence diagnostics of the neo-
plastic cells conducted by using of haematoporphyrin was 
emphasized by A. Policard in 192454.  He said that the red 
fluorescence caused by ultraviolet ray, in rats by the experi-
mental sarcoma, is conditioned by the accumulation of 
endogenous haematoporphyrin, as a result of secondary 
infection with haematological bacteria. 

For that moment it was important for the development 
of the modern photodynamic therapy to create an im-
proved photosensitiser, an improved version of producible 
haematoporphyrin which turned out to be twice more tox-
ic, and having twice higher photodynamic effect than the 
primary product. Haematoporphyrin itself is a mixture of 
porphyrine and inert impurities. 

As it became known, later the producible hematotro-
phin is a porphyrins mixture which has still not active or 
low photosensitisive activity. Improved mixture was taken 
by Schwartz-Lipson (1961) method based on the 
Dougherty’s (1979) papers. His idea was as follows: the 
optimum oligomerization progress was improved by the 
alkaline medium improvements, and its infusion was addi-
tionally used as an agent55. 

In September 1981 R. Bonnett first observed that after 
alkaline processing haematoporphyrin acetate had an oligo-

meric nature and contained 3 types of binding:(C-C, C-O-
C and C(O)O-C )56. It was the compound that determined 
the biological activity of producible haematoporphyrin. It 
may be separated from other components through various 
chromatographic methods. The product containing at least 
80% of these active fractions is known as “Photophrin 
II”57. 

The Canadian product “Photophrin-II” is considered to 
be the most common and effective photosensitiser. How-
ever, the experimental studies showed that it had devel-
oped deceleration in skin during the minimum concentra-

tion which requires the certain radiation doze. Special at-
tention should be paid to the light ray (the sunray) contact 
on the skin for 4-6 weeks, in order to avoid the skin reac-
tions with the radiation burn effect58,59. 

Further, it were developed the various analogs such as 
of the Russian origin – “Photophrin I” - the analog of  
“Photophrin II” which later was named as “Photogem”60. 

In the modern reality the list of photosensitisers is long: 
“Photosens“, “Alasens“, “Photoditazini“, „Radahlorin“   
(Russia); “Foscan” (Germany); “Metvix” (Switzerland); 

„Purlytin” (USA) and others. 
Modern photosensitisers have a number of optimality 

criteria: Low phototoxicity; Selective accumulation in tu-
mor-origin issues in respect to healthy tissues and fast ex-
pulsion from the body; Indispensable composition (in 
some works it is emphasized that the photoactive compo-
nent should be the pure substance); High quantum expul-
sion from the triplet state and the energy of at least 94 kJ/
mol (excitation energy is needed to generate the singlet 
oxygen); Visible absorption of red light of visible spectrum 
because this ray penetrates the tissue the most well. 

Such an optimal and clinically usable photosensitiser is 
„Radahlorin“, which is of Russian origin known abroad as 
“Bremachlorin”. It was developed by Reshetnikov in 1995-
2006.  

We decided on it due to its special features: Water-

soluble; Indispensable composition; (80-90% Chlorine e6, 
2-15% Purpurin 5 and 5-20% Chlorine p6); Low-toxic; 
Plant origin; Upon radiation has the ability to produce the 
large volume of singlet oxygen, simultaneously for the di-
agnostics; Quickly accumulated in the pathologic focus, 
kept for a long time (24 hours), herewith quickly excreted 
from the healthy tissues and generally from the body; Ac-
cumulated only in the pathologic focus at the expense of 
high selectivity; High clinical effectiveness 

Considering the above mentioned advantage, it was 
developed the modification of “Rada Chlorine” – “Rada 
Dent” that is for dental purposes. Its use during the oral 
mucosa inflammatory diseases makes more effective the 
treatment with the photodynamic therapy61. 

 
Ray source for photodynamic therapy 

 
Back in 1916 Einstein predicted the existence of the 

event of forced radiation, this is the physical basis for the 
work of all lasers. 

The first studies relating to the use of laser were con-
ducted in the sixties of the last century. As well the first 
medical laser equipment appeared in the sixties. In 1965 
the first surgical manipulation with medical laser was con-
ducted in the Soviet Union. And in 2015 the medical laser 
turned 55. 

Laser with argon paint has been used in the world prac-
tice for a long time, further the metal steam was used for 
the base. The dyes in these types of lasers were used for 
the wavelength reorder. The above lasers were large, they 
were needed three-phase high current, and in addition it 
was expensive. They were replaced by the lasers with the 
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gold steam generating the ray with the wavelength of 628 
nm. This type of laser device turned out to be usable for 
photodynamic therapy49,62,63,64. 

Laser device according to the wavelength may be used 
for work both on soft and hard tissue. 

4 basic types of laser of different wavelength are used in 
dentistry: 

 Diode laser - 630-970 nm 

 CO2 laser 1060 nm 

 ND YAG laser – 1064 nm 

 ER YAG laser – 2960 nm 
New stage of development of photodynamic therapy 

turned out to be compact, affordable laser diode devices.  
Each of them generates the same wavelength, therefore it 
will be selected considering its absorption peak with the 
photosensitiser. For a long time nobody could create the 
diode laser with the required power for generation of the 
red ray of wavelength of 630 nm. This wavelength is ac-
ceptable for most photosensitiser. 

Similar lasers have been created in the USA. Today it 
already has a Russian analogue – the device under the 
brand “Polironik” for photodynamic therapy – “Photodin- 
K” with wavelength of 660 nm.  

It should be emphasized that the photodynamic therapy 
became clinically available by developing, approbation and 
implementing of the second generation photosensitisers. 
The second generation photosensitisers differ from the 
traditionally used photosensitisers. They have a high thera-
peutic efficacy, the ability of better selection, more rapid 
pharmacokinetics. In addition, it is consistent with the 
whole range of wavelengths generated by the diode lasers; 
they appeared to be more effective, compact, economic. It 
should be also noted the ease and comfort of their practi-
cal use compared to the lasers of older generation which 
had the dyes and the ionic charge. 

Thus, by using the photosensitiser “Rada Dent” and the 
device “Photodin-K” it has become possible to treat the 
oral mucosa inflammatory disease by non-invasive meth-
od.  
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