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Abstract 

The article presents a retrospective analysis of the history of childbirth of 776 births in the 
"Regional perinatal center №3" in the Turkestan Region for the period 2013-2017 the age 
composition of pregnant women in all groups ranged from 17 to 45 years. For total 
population of births in Turkestan, the ratio of stillbirths to the total number of births in 2013 
was 0.96% of 8226 births, in 2014. 0.59% of 8054 births, in 2015. 1.02% of 8059 births, in 
2016. 0.94% of 8723 births, in 2017 0.86% of 7986 births. This trend correlates with new 
estimates, with the number of stillbirths in the world falling by only 1.1% per year, from 3 
million in 1995 to 2.6 million in 2009. The decline was even slower than the decline in 
maternal and child mortality during the same period. Somatic history was more burdened in 
women who lost intrauterine full-term fetus in the frequency of chronic hypertension (total 
angiopathy) compared with women who gave birth to live full-term children (15.9% and 
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6.3%, respectively; p<0.05). The trend in stillbirths over the past 5 years has tended to 
decline, but compared with developed countries, where stillbirths account for 1 in 320 cases. 
In regards to perinatal mortality of Turkestan city in 2017, each 117 (7.8) born was without 
signs of life. 
 
Key words: pregnancy, fetal death, prevalence, somatic status. 
 

1. Introduction.  

Pregnancy is a time of great expectations 
for all future parents and their families, 
dreaming about how they will raise and 
love a healthy child. All the time, while the 
desired child is in the womb of the mother, 
parents think and dream about what he will 
be and what future awaits him. The birth 
or death of a stillborn baby in the last 
stages of pregnancy, during or shortly after 
birth is a silent tragedy for mothers, fathers 
and families around the world. According 
to who data from 2016, approximately 2.7 
million neonatal deaths and 2.6 million 
newborns were registered annually. Of 
stillbirths, improving the quality of care 
for women of fertile age, pregnant women 
is one of the main tasks of modern 
medicine. The mother's body is the 
environment for the development of the 
fetus, any deviations in the parameters of 
the mother's health have a direct impact on 
the outcomes of pregnancy. One of the 
fundamental strategies to solve this 
problem is to predict the development of 
fetal and neonatal pathology for each 
pregnant woman on the basis of data on 
her health, obstetric and gynecological 
history, the course of pregnancy, followed 
by preventive measures. The body of a 
pregnant woman is a complex dynamic 
system, influenced by a huge number of 
complex interacting factors both external 
and internal environment. Therefore, the 
health of mothers and the course of the 
antenatal period largely determines the 
formation of the fetus, its functional and 

therefore adaptive capacity, and in the case 
of perinatal pathology and its severity. 
This problem also exists in high – income 
countries-one in 320 children is stillborn. 

Antenatal fetal death continues to make a 
significant contribution to the structure of 
perinatal mortality, reaching 77.90%, with 
no tendency to reduce the frequency. 
Among the causes of antenatal death of the 
fetus includes diseases of pregnant women 
of infectious nature (influenza, pneumonia, 
pyelonephritis, etc.), heart defects, 
hypertension, diabetes, anemia and other 
extragenital diseases, as well as 
inflammatory processes in the genital 
organs. The cause of death of the fetus is 
often severe late toxemia of pregnancy, 
pathology of the placenta (previa, placental 
abruption, congenital abnormalities) and 
umbilical cord (true knot), multiple 
pregnancy, oligohydramnios, blood 
incompatibility of mother and fetus of Rh 
factor. The factors contributing to fetal 
death include chronic intoxication of a 
pregnant woman (mercury, lead, arsenic, 
carbon dioxide, phosphorus, alcohol, 
nicotine, drugs, etc.), improper use (for 
example, overdose) of drugs, Hypo-and 
vitamin deficiency, injuries, as well as 
adverse socio-economic conditions.This 
indicator has changed little over the past 
decade.Identification and evaluation of the 
degree of negative effects of factors is an 
essential mechanism in the prevention of 
perinatal losses before pregnancy and 
during pregnancy. 
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2. Objective:  
To analyze the impact of somatic health of women in Turkestan on fetal death.
 
  

3. Materials and methods:  

A retrospective analysis of the history of 
childbirth of 776, (the study group of 375 
women with stillbirths, the control group 
of 401 women who gave birth to healthy 
live births) delivered in the "Regional 
perinatal center №3" for the period 2013-
2017.Two groups of newborns were 
identified: stillbirths-375 cases (P20.0), 
and healthy live births - 401 cases 
(diagnosis at discharge Z38.0). The ratio of 
healthy live births to stillbirths in the study 

groups was 51.68% and 48.33%, 
respectively. For each case, 23 parameters 
were included in the analysis. 
 

4. Statistical data processing: data 
processing was carried out using the 
software package "SPSS" version 19. The 
methods of parametric and nonparametric 
(compliance indicator x2) statistics were 
used. P<0.05 was considered statistically 
significant. 

 

4. Results and discussions: 

 

The age composition of pregnant women 
in all groups ranged from 17 to 45 years. 
The mean age of patients in the study 
group was 26.2±4.3 years, in the control 
group-25.3±4.6 years (p>0.05). Young 
primiparous more often met with antenatal 
death of full-term fetuses in women of the 
study group compared with the control 
group (9.1% and 1.8%, respectively; 
p=0.006). With antenatal losses of full-
term fetuses, pregnant workers were more 
frequent (38.2% versus 11.9% in the 
control group), less frequently - employees 
(34.9% and 56.1%, respectively; p<0.05). 
In the city of Turkestan, the level of 
perinatal mortality and the share of 
stillbirths in the formation of perinatal 
losses in the dynamics of the last 5 years is 
as follows: 2013 -14.3% (66.3%), 2014. -
12.6% (62.1%), 2015 -12, 7 %( 78, 5%), 
2016 -12, 5% (73, 8%), 2017 -11.3 %( 
73.9%).  While the proportion of deaths in 
the calculation of perinatal mortality was 
from 33.6% in 2013 to 26.0% in 2017; 
with a stable downward trend, the 
proportion of stillbirths not only has not 
decreased but has increased by 10.2% over 

the past 5 years. In the general population 
of births for the city of Turkestan the ratio 
of stillbirths to the total number of births 
in 2013 was 0.96% of 8226 births, in 2014. 
0.59% of 8054 births, in 2015. 1.02% of 
8059 births, in 2016. 0.94% of 8723 births, 
in 2017 0.86% of 7986 births.  This trend 
correlates with new estimates, with the 
number of stillbirths in the world falling 
by only 1.1% per year, from 3 million in 
1995 to 2.6 million in 2009. The decline 
was even slower than the decline in 
maternal and child mortality during the 
same period. Somatic history was more 
burdened in women who lost intrauterine 
full-term fetus in the frequency of chronic 
hypertension (total angiopathy) compared 
with women who gave birth to live full-
term children (15.9% and 6.3%, 
respectively; p<0.05). Chronic specific 
infectious diseases (tuberculosis, viral 
hepatitis, syphilis), indicating the failure of 
the immune system, also prevailed in 
mothers who lost their offspring during 
full-term pregnancy, which was often 
combined with a social lifestyle (11.7% 
and 1.9%, respectively; p<0.05). There 
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were no significant differences in the 
frequency of a burdened obstetric and 
gynecological history in the comparison 
groups (p>0.05). 

Acute infection in the urinary (OR 3, 4; 
95% CI 1, 21-10, 42) and sexual spheres 
(OR 2, 2; 95% CI 1, 19-4, 72), transferred 
during pregnancy, with full-term antenatal 
losses was observed more often than with 
favorable outcomes of term labor. 

Evaluation of the fetoplacental complex 
during the III ultrasound screening showed 
that in antenatal losses, echoscopic 
markers of placental insufficiency were 
more often detected, which was combined 
with moderate cardiac arrhythmias 
according to Corticotropic hormone (CTG) 
compared with women in the control group 
(p<0.05). Severe cardiac arrhythmias of 
the fetus according to CTG for 1-7 days 
before his death in women, the study 
group was not. Placental thickening 
(42.8% and 3.1%) and polyhydramnios 

(45.2% and 32.7%) in pregnant women 
who lost antenatal full-term fetuses 
(p<0.05) can be considered as 
compensatory-adaptive reactions to the 
introduction of infectious agents that 
contributed to the prolongation of 
pregnancy, but did not prevent fetal death. 

Histological study of posledov 
demonstrated the prevalence of chronic 
decompensated placental insufficiency in 
women with antenatal losses (73.9%) in 
the absence of such in the control group 
(p<0.05). In this case, there was an 
identical frequency of inflammatory 
changes in the placenta in the compared 
groups (32.3% and 31.7%), which makes 
us think about the determining value in the 
outcomes for the fetus not the fact of 
infection, but the individual ability of the 
placenta to protect the fetus. Umbilical 
thrombosis was observed only in antenatal 
death of full-term fetus-in 4.8% of cases 
(Fig. 1).

  

 

Fig. 1. Results of histological examination of placenta in antenatal death of full-term fetuses in comparison with 
the control group, % 

Based on the identified risk factors for 
antenatal death of full-term fetus, we 

proposed and included in the arm "register 
of pregnant women" prognostic table for 
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calculating this risk (table). At medium 
and high risk, calculated 2-3 weeks before 
delivery, pregnant women were 

hospitalized in obstetric hospitals of the 
appropriate level. 

 

Table 1: Predictive calculation table risk full-term antenatal losses 

Criterion  Scores  

Chronic specific infections  4 

Young age  3 

Working professions of mother  3 

Urinary tract infection  3 

Hypertension  2 

Nicotine dependence  2 

Vaginitis and vaginosis  1 

High water  1 

Amount: up to 6 points-low risk 

7-12 points-average risk 

13-19 points – high risk 

  

To assess the effectiveness of the 
prognostic scale of risk of antenatal death 
of full-term fetuses, we analyzed the 
clinical and anamnestic risk factors 
included in the above prognostic table in 
patients of Turkestan city after the 
introduction of the "register of pregnant 
women", comparing them with similar 
data of women before the introduction of 
telemedicine technology. 

 
In the dynamics of the last 5 years in 2013, 
every 104 fetuses were born dead (the rate 
of stillbirth is 9.4); in 2014, each 125 (7.8), 

in 2015; every 95 (10.0), in 2016; every 
106 (9.2), in 2017; every 117 (7.8) born 
was without signs of life. The first factor, 
the value of which was estimated, was the 
age of the pregnant woman, there was no 
significant difference in the study groups. 
The state of reproductive potential of a 
woman due to the presence and nature of 
gynecological pathology is of crucial 
importance in the implementation of 
childbearing function. The analysis 
showed that 62.1% of women have been 
identified or there are indications of the 
presence of various diseases of the 
reproductive sphere in the history, which 
indicates a high incidence of female 
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population of fertile age. Gynecological 
diseases are more common in stillborn 
mothers, compared with the control group 
of 72.1% and 50.9%. In the total sample 
for each woman there are 1.42 
gynecological diseases, in the group of 
stillborn mothers this figure is higher than 
-1.72, than in the group of healthy children 
who gave birth-1.29.The predominant 
pathology is the disease of the cervix, they 
can be found at 69% of women, followed 
in descending order a group of 
inflammatory diseases of the pelvic 
organs, which has a history one in four 
women 24%, the menstrual function is 
15.9%, leiomyoma of 9.0%, infertility of 
3%. Significant differences between the 
groups of women with stillbirths and 
healthy children were revealed, pelvic 
inflammatory diseases in the group of 
stillbirths were 5 times more common, 
infertility and fibroids were 3 times more 
common, and the difference in the 
incidence of cervical diseases was 2 times 
more common in the group of stillbirths. 
According to the data obtained, 
extragenital pathology occurs in more than 
half of women 74%, which corresponds to 
the health index of pregnant women in 
Turkestan 20-25 in 2013-2017. Comparing 
these levels between the groups, it can be 
concluded that the presence of somatic 
diseases in the mother adversely affects the 
health of the intrauterine fetus, which 
subsequently may have contributed to 
intrauterine death.Extragenital pathology 
was determined in 81% of women who 
were stillborn, and 61% of women in the 
group with healthy newborns.  
The analysis of the nosological spectrum 
of somatic pathology in the sample was 
carried out. Overall coeficientului 
pathology was 1.6 of the disease on the 
pregnant woman. In the group of stillborn 
mothers, this figure was significantly 
higher – 2.1, than in the group of healthy 
newborns -1.3. The most common diseases 
were kidney and urinary tract diseases 
(38%), circulatory system diseases 
(20.5%), and chronic anemia (66.8%). 

These pathologies were significantly more 
common in stillborn mothers, as kidney 
disease was diagnosed in 53% of women 
in the sample, against 25% of healthy. A 
significant difference was obtained in 
respect of heart disease (27% and 8.1%), 
twice the level of anemia of stillborn 
mothers (83.1% vs. 52.0%), and analysis 
of the incidence of thyroid disease showed 
no significant difference in the groups 
(11.3% 10.6%). Diabetes mellitus was 
found only in the group of women with 
stillbirth (0.7% and 0%). 
The analysis made it possible to determine 
the most significant somatic pathology by 
its influence on the formation of fetal well-
being. It was found that a high risk of fetal 
death is associated with diabetes mellitus, 
while the incidence of diabetes is 
extremely low 0.7%, which slightly 
reduces its importance in the General 
population. The greatest risk of fetal well-
being are kidney disease and 
cardiovascular system71% and 64%, 
respectively, it should be noted a high 
level of occurrence of these nosologies 
among mothers with experience of 
stillbirth .The negative impact of chronic 
anemia is difficult to overestimate given its 
prevalence in the stillbirth group. The 
frequency and contribution of respiratory 
pathology (3.6%) and gastrointestinal tract 
(5.1%) is not high.  
The formation of most types of perinatal 
and obstetric pathology is a combination 
of extragenital diseases.  
 During the analysis revealed that during 
antenatal care recorded an average of 1.75 
complications of pregnancy per woman. 
Among women with stillbirths, this 
coefficient is higher than 2.52, than among 
women who gave birth to healthy 
newborns. The most frequent complication 
of pregnancy in both groups was a genital 
tract infection, which occurred in more 
than half of pregnant women - 69.1%. 
Anemia was diagnosed in every second 
pregnant woman, the next rank positions 
are the threat of termination of pregnancy 
and preeclampsia 25.0% and 17.3%.In the 



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 8  

 

course of the comparative analysis, a 
statistically significant difference in the 
prevalence of pregnancy complications 
between the studied groups was 
determined. Gestational complications 
were determined in the group of stillbirths 
2 times more often, and its critical forms 
complicated the course of pregnancy in 
women with dead fetuses 10 times more 
than in the group of healthy ones. 
Antenatal diagnosis of intrauterine growth 
retardation in the group of stillbirths 
prevails 8.3 times more and is 26.1% 
versus 3.2%, at the same time, the overall 
sample of 8.1%, and later in the group of 
stillbirths, this figure increases 2.5 times 
clearly shows that in this pathology 

antenatal care does not pay due attention 
and further monitoring.  
Rhesus conflict so often identified among 
the group of stillbirths than healthy group 
12.5% and 3.6%. The presence of 
polyhydramnion or oligogidroamniona is 
also associated with a high probability of 
stillbirth in the group of stillbirths, the 
frequency of abnormal amounts of 
amniotic fluid was 5 times more often.  
In the group of stillbirths the rate of 
preterm birth was 59.74%, in the group of 
healthy newborns-2.1%, the high 
proportion of preterm birth in the group of 
stillbirths is associated with antenatal 
diagnosis of intrauterine fetal death in the 
antenatal period of observation and 
premature induction of labor.  

 

5. Conclusion: 

 

Summing up the study of the influence of 
somatic pathology of the mother's body on 
stillbirths, we concluded that: 
1. The formation of deviations on the state 
of the intrauterine fetus is determined by a 
complex of different influences. 
2. Extragenital pathology was determined 
in 81% of women who were stillborn, and 
61% of women in the group with healthy 
newborns. There are 2.1 extragenital 
pathologies per pregnant woman. 
3.The most frequent extragenital 
pathologies that served as a phonon in 
intrauterine fetal death were chronic 
anemia in every second, kidney disease in 
every third, cardiovascular disease in every 
5.  
4. The high risk of intrauterine fetal death 
is associated with the presence of somatic 
pathology in the mother, the combined 

course of obstetric and extragenital 
pathologies and the occurrence of 
complications of pregnancy on this 
unfavorable background. 
5. The trend in stillbirths over the past 5 
years has tended to decline, but compared 
with developed countries, where stillbirths 
account for 1 in 320 cases. In the structure 
of perinatal mortality of Turkestan city in 
2017, each 117 (7.8) born was without 
signs of life. 
6. The causes of stillbirths are 
multifactorial, and the triggers of antenatal 
fetal damage are different, but the 
prehravidar recovery of chronic foci of 
extragenital pathologies in women 
planning pregnancy will significantly 
reduce the likelihood of intrauterine fetal 
death. 
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This article consider the role of the closed contour of cardiopulmonary 
bypass in perioperative activation of an inflammation, coagulation and 
hemolysis at coronary bypass surgery. So, use of the closed contour of 
cardiopulmonary bypass allows executing a full revascularization of a 
myocardium. Direct results of the operations of coronary artery bypass 
grafting executed in the conditions of cardiopulmonary bypass in the 
closed contour have the following advantages: decrease in a hemodilution 
that is connected with the reduced volume of primary filling of system of 
cardiopulmonary bypass; decrease in the system inflammatory response, 
due to the reduction of surface area of a contour and use of the 
biocompatible superficially modified materials. It should be noted that 
influence of cardiopulmonary bypass in the conditions of the closed 
contour on function of kidneys demands further studying. 
 

Key words: cardiopulmonary bypass, the closed contour, the open contour, 
coronary artery bypass grafting, hemolysis. 
 

INTRODUCTION 

For the last 64 years there has been a 
constant improvement of 
cardiopulmonary bypass apparatus. 
The oxygenators and extracorporeal 
contours made of new biocompatible 
materials are used in cardiosurgery. 
Introduction of hemodilution, 
hyperthermia and protection of a 
myocardium promoted optimization 
of the perfused protocol and entailed 
for itself a series fundamental 
researches, the pathophysiological 
and clinical aspects of these devoted 
to studying these directions [1]. 
Disadvantages of an open contour of 
cardiopulmonary bypass are well-
known in connection with activation 
of leucocytes and systemic 
inflammatory response negatively 
influences function of kidneys, 
hematological, pulmonary and 
neurologic systems [2]. 

Inflammatory response is partially 
explained by the contact of blood to 
a contour of cardiopulmonary 
bypass (3). The last is also a risk 
factor of blood coagulation 
impairment, postoperative atrial 
fibrillation (4). Hemodilution during 
cardiopulmonary bypass leads to 
decrease of level of coagulation. The 
negative impact of low level of a 
hematocrit after CABG on incidence 
of patients and mortality is shown 
[5, 6, 7]. 
To decrease the specified side 
effects, the use of system to 
minimize cardiopulmonary bypass 
in the closed contour was improved 
based on the comparison with 
traditional cardiopulmonary bypass 
which is characterized by the 
reduced surface area and reduced 
contact blood with air. [8]. 
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Advantage of the closed contour of 
cardiopulmonary bypass has been 
shown in some great prospective 
randomized studies [9, 10, 11]. 
Use of such tactics involving 
operations of  coronary artery 
bypass grafting (CABG) in persons 
with an oncopathology, Jehovah’s 
witnesses, blood diseases, such as a 
trombophilia, anemia, Verlgofa 
disease does not cause any doubts. 
In  studies in clinic in Braunschweig 
(Germany), use of the closed 
contour of cardiopulmonary bypass 
as an alternative in surgical 
treatment of Jehovah’s witnesses 
was proved to be effective (8). The 
closed contour of cardiopulmonary 

bypass was developed to avoid 
harmful consequences of a 
traditional cardiopulmonary bypass, 
through decrease of systemic 
inflammation, to preserve a function 
of coagulation and to minimize the 
need for a hemotransfusion. 
However, the experience 
accumulated in literature doesn’t 
predict filtrational function of 
kidneys, level of the systemic 
inflammatory response, 
hemodilution when performing 
CABG in the conditions of the 
closed contour of cardiopulmonary 
bypass. It formed the basis for 
carrying out this research.  

 

MATERIALS AND METHODS 

 

From August, 2014 year to June, 
2015year in National Research 
Cardiac Surgery center 100 surgical 
interventions at patients with 
coronary heart disease were 
performed. 
 
Criteria of inclusion.   Patients 
aged ±18 with the coronary heart 
trouble which resulted in planned 
operation of a revascularization in 
the conditions of cardiopulmonary 
bypass took part. They were 
informed on the procedure and 
written consent was taken. 
 
Patients were divided into 2 groups, 
the 1st group (n=50) underwent 
CABG on the closed 

cardiopulmonary bypass contour 
(the control group), the 2nd group 
(n=50) underwent CABG on the 
open   cardiopulmonary bypass 
contour (group of comparison). 
Groups were comparable on the 
main demographic indications, 
anamnestic, clinical data, and the 
received therapy. 

Distribution of men and 
woman in the 1st group made 43 and 
7, in the 2nd group made 39 and 11 
respectively. In the 1st group average 
age of patients was 65±4.2 years, in 
the 2nd group was 64±5, 3 years 
respectively (p>0.1). Clinical 
implications of a heart failure were 
distributed in II and III functional 
classes (New York Heart 
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Association Functional 
Classification): in the 1st group there 
were 18 to 32, in the 2nd group there 
were 14 to 36, respectively.  
Symptoms of stenocardia were 
distributed in II and III functional 
classes. (Canadian Cardiovascular 
Society), in the 1st group there were 
17 to 33 , in the 2nd group there were 

16 to 34, respectively. Function of 
the left ventricle was estimated on 
Echocardiography: a fraction of 
emission in the control group and in 
the group of comparison made 
55.3%±6,048 and 55.9%±6,175 
(p=0.6). Initial analyses are 
presented in table 1. (Table 1) 

 
Table 1. Outcoming analyses in the determiner groups with the closed contour 

of cardiopulmonary bypass (the1st group) and with the open contour of 
cardiopulmonary bypass (the2nd group). 

Options 1st group(n=50) 2nd group(n=50) P 

Нсt 41,8 ±3,4 41,3±2,8 0,2 

Нb 140g/l±13,4 138g/l ±11,1 0,4 

Erythrocytes 4,9х1012l ±0,47 4,8х1012l±0.37 0,1 

Platelets 238,6х109l ±45 240,5х109l ±45 0,8 

Leucocytes 6,5х109l ±1,4 6,5х109l ±1,47 >0,9 

CRP 0,48mg/dl ±0,52 0,33mg/dl ±0,48 0,3 

Urine 37,7mg/dl±10,09 37,4mg/dl ±10,5 0,8 

Creatinine 0,96mg/dl ±0,17 0,94mg/dl ±0,17 0,4 

Notes: The data are presented in the form of M±SD. Hct – hematocrite; Hb – 
hemoglobin; CRP – C-reactive protein.  
 
 
The preoperational risk was 
determined by a scale of 
EuroSCORE II and made 0,78 
points ± 0.47 in the control group 

and 0,77 points ± 0.45 in group of 
comparison (p=0,76). Additional 
parameters are presented in table 2. 
(Table 2). 

 
Table 2. General characteristics of patients selected for investigation in the 

determined groups with the closed contour of cardiopulmonary bypass (the 1st 
group) and with the open contour of cardiopulmonary bypass (the 2nd group). 
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Notes. The data are presented in the form of M±SD. IBM – index of a body 
mass, AP – arterial pressure; D – diabetes; SMI – suffered myocardial 
infarction. 

 
 

Criteria of exception. The research 
did not include the patients who 
were earlier operated on open heart; 
with fraction of emission ≤ 20%, an 
acute endocarditis, an acute coronary 
syndrome within 10 days before 
operation, cerebrovascular accident 
in the anamnesis, thrombosis of 
heart chambers, stenosis of an 
internal carotid artery >70%, need 
for chronic dialysis, an increased 
level of C-creative protein (CRP) 
(>10mgr/l); leucocytosis 
(>12×109/l); the patients who were 
on a double desagregant  therapy, 
after percutaneous interventions 
with the use of stent with drug-
eluting  in the last 6 months; the 
patients, receiving oral 
anticoagulants during  last 5 days, 
with preoperative continuous 

infusion of heparin or with 
coagulopathy; thrombocytopenia 
(<100x109/1), existence in the 
anamnesis of a malignant new 
growth or immunological diseases, 
reception of steroids.  
CABG was carried out by the 
standard technique adopted at Joint-
Stock Company «National Research 
Cardiac Surgery center». Statistical 
data processing was carried out with 
use of standard package of the 
program IBM SPSS Statistics 20.  
When comparing  groups on 
quantitative signs with  normal 
distribution there were used 
Student’s t-test for incoherent 
selections, at the distribution other 
than normal were used Mann 
Whitney U-test. Data are presented 
in the form of an average and 

Options 1st group (n=50) 2ndgroup(n=50) P 

Age 65±4,231 64±5,342 0,10 

Growth 166±6,8 165±8.2 0,7 

Weigh  82±13,3 80±13,3 0.4 

IMT 29,4±3,8 29,2±4,3 0,7 

Systolic AD 138,7±26,4 133,9±24,8 0,3 

A history of smoking 16±1,4 17±1,3 0,6 

D 11±1 11±1 >0,1 

SMI 20±1,7 22±1,5 0,38 
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standard deviation (M±SD). 
Distinctions were considered 

statistically significant at p<0, 05. 

 
RESULTS 

To all patients operation of CABG, 
the average number of grafts 3 ± 
0,53 in the control  group, 3 ± 0,67 
in group of comparison was carried 
out (p>0,1). 
At an assessment of time of 
performing cardiopulmonary bypass 
surgery in each of groups it has 
turned out that time of 
cardiopulmonary bypass in group of 
the patients operated with use of the 
closed contour was lower in 

comparison with group of the 
patients operated with use of the 
open contour. Distinctions have 
reached the statistical importance 
(p<0.05). Intraoperative data are 
presented in table 3. The volume of 
primary filling at the closed contour 
of CPB was twice less in 
comparison with the open contour of 
CPB and has made 640 ml against 
1300 ml. (Table 3). 

 

Table 3. Comparative characteristics of time of the operation and the additional 
parameters in determined groups with the closed contour of cardiopulmonary 
bypass (the 1st group) and with the open contour of cardiopulmonary bypass 
(the 2nd group). 

Options 1st group(n=50) 2nd group(n=50) P 

Time of ABC 58min. ±12,7 64min. ±16,9 0,04 

Aorta clamping time 29,3min.±9,01 32,6min ±11,41 0,1 

ACT before  ABC 584,74sec 
±137,85 

583,64sec.±122,
88 

0,9 

ACT 
at the end of ABC 

137,08sec ±14,3 136,96sec 
±12,68 

0,9* 

T°C of esophagus 
till the cardioplegia 

34,970С ±0,32 34,610С ±0,6 0,008* 

T°C of esophagus 
after cardioplegia 

34,620С ±0,41 34,410С ±0,68 0,002* 
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Notes. The data are presented in the form of M±SD. *-calculations were carried 
out according to the Mann Whitney U-test. ABC - artificial blood circulation; 
ACT – activated clotting time. 

 
 

When comparing two groups on the 
expiration of 6 hours after operation 
more significant decrease in 
hemoglobin, hematocrit after 
operation with the open contour of 
CPB was revealed. Distinctions 
were found at level of a statistical 
tendency at calculation of level of 
erythrocytes. Level of leucocytes, 
platelets, C-reactive protein, urea 

and creatinine has not undergone a 
significant difference and is 
presented in table 4. 
Blood loss after sternal closure to 12 
hours after carrying out operation in 
the control group and in group of 
comparison has made 164 ml  of ± 
98 and 147 ml of ± 62 (p=0,02) 
(table4). 

 
Table 4. Studying laboratory analyses at the end of 6 hours after the operation in 
determined groups with the closed contour of cardiopulmonary bypass (the 1st 
group) and with the open contour of cardiopulmonary bypass (the 2nd group). 

Options 1st group (n=50) 2nd group (n=50) P 

Нсt 33.1 ±3,89   29,89±4,06 0,001 

Нb 112g/l ±14,15 106g/l ±11,18 0,01 

        Erythrocytes 3,9х1012l ±0,51 3,66х1012l ±0.36 0,07 

Platelets 225х109l ±38 211х109l ±41 0,2* 

Leukocytes 12,5х109l ±3,79 12,1х109l ±3,47 0,5* 

CRP 1,6mg/dl ±2,7 1,5mg/dl ±1,2 0,4* 

Urine 37,5mg/dl ±9,9 34,8mg/dl ±7,4 0,2* 

Creatinine 1,059mg/dl ±0,22 1,072mg/dl ±0,183 0,9* 

Note. The data are presented in the form of M±SD. *-calculations were carried 
out according to the Mann Whitney U-test.  Hct – hematocrit; Hb – hemoglobin; 
CRP – C-reactive protein.  
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Comparison of the specified 
analyses on the expiration of 16 
hours after operation have been 
carried out also. Data for decrease in 
hemoglobin, erythrocytes in the 2nd 
group, decrease in leucocytes, body 

temperature, respiratory rate and C-
reactive protein in the 1st group were 
revealed in the result of analyses. 
Hematocrit, creatinine, urea and 
platelets remained at the equivalent 
level and are presented in table 5

. 
 
 
 
 
Table 5. Studying laboratory analyses at the end of 16 hours after the operation 
in the determined groups with the closed contour of cardiopulmonary bypass 
(the 1st group) and with the open contour of cardiopulmonary bypass (the 2nd 

group). 

Options 1st group (n=50) 2nd group (n=50) P 

Нсt 33 ±3,4 31,9 ±3,1 0,1 

Нb 114g/l ±12,3 106g/l ±11,3 0,001* 

Erythrocytes 3,84х1012l±0,444 3,64х1012l±0,366 0,002 

Platelets 211х109l ±38,84 203х109l ±43,11 0,38* 

Leukocytes 10х109l ±13,2 11,3х109l ±2,4 0,02 

Body 
temperature 

36,7 38,1 0.001 

Respiratory 
rate 

18,6 20,58 0,001 

Heart rate 74,36  75,14 0,06 

CRP 4mg/dl ±2,8 5,6mg/dl ±2,2 0,001* 

Urine 37,2mg/dl ±9 34,2mg/dl ±8 0,14* 

Creatinine 1,033mg/dl±0,212 1,031mg/dl ±0,198 0,53* 
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Note. The data is presented in the form of M+-SD. *-calculations were carried 

out according to the Mann Whitney U-test. Hct – hematocrite; Hb – 

hemoglobin; CRP–C-reactive protein 

 
 

At one patient from group of 
comparison the paroxysm of atrial 
fibrillation has been registered, 
which was stopped medically. Blood 
transfusion and its components have 
been   executed to 5 patients, 2 

patients were from group of 
comparison and 3 were from the 
control group. In the control group 1 
resternotomy, a stop of surgical 
bleeding, has been executed. There 
was not mortality in both groups. 

 
 

DISCUSSION 

 
CABG still remains non-
physiological procedure, upsetting 
all links a homeostasis. Extremely 
seriously ill patient with repeated 
intervention and the extensive 
accompanying pathology becomes 
the patient of modern cardiac clinics 
even more often.  The main aim of a 
cardiosurgeon as many years is 
safety of the patient [1]. 
A series of various strategy 
including new pharmacological 
agents, new schemes and 
components of CPB and surgical 
techniques were used within the last 
several years in attempt to minimize 
influence of the systemic 
inflammatory response to the result 
of cardiac operations.[12] 
The emergence of the syndrome of 
the systemic inflammatory response 
(SIRS) does not necessarily 

predetermine the development of 
sepsis or multiple organ dysfunction 
syndrome (SPON), but the 
progression from SIRS to severe 
sepsis increases the risk of multiple 
organ dysfunction.The SIRS is a 
frequent state after artificial 
circulation, occurring at 50% of the 
patients who underwent a planned 
heart operation. [13] It is undoubted, 
that some extent of inflammatory 
response represents the 
corresponding physiological reaction 
of the patient to a surgical trauma 
and CABG, and it is often shown 
only in the form of a simple 
hyperthermia, leucocytosis, 
tachycardia, hypotension and excess 
accumulation of intercellular fluid 
which is considered even in the 
countries with low risk for patients 
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in an uncomplicated heart surgery 
and CABG.  
The diagnosis of SIRS is established 
with two or more symptoms (ACCP 
/ SCCM Consensus Conference 
Committee, American College of 
Chest Physicians / Society of 
Critical Care Medicine 1992): 
 Body temperature> 38 ° C or 
<36 ° C.  
 Heart rate> 90 / min. 
breathing rate> 20 / min or paS02 
<4.3 kPa (44 cm Hg).  
 The number of leukocytes> 
12 x 10 9 / l (> 12 000 / ml) or <4 x 
10 9 / l (<4 000 / ml) or> 10% of 
immature cell forms. 
The work done by us, a significant 
reduction in SIRS was shown when 
using a closed contour of artificial 
circulation, a decrease in 3 
indicators out of four, namely the 
frequency of respiratory movements, 
body temperature and leukocytes.  
A quick hemodilution at an open 
CPB leads to incomparable fluid 
shift and dilution of the vital 
proteins of plasma. These reactions 
along with damage of a tissue to 
surgery field, possible return 
hemotransfussion of surgery field, a 
hypothermia [16] and aortic 
clamping act as triggers. 
The immune response after heart 
operation, in particular Coronary 
artery bypass grafting (CABG), to 
some extent, is vital, but can lead to 
dysfunction of organs when it 
becomes exaggerated.  

The received result in the form of 
dysfunction of organs, as a rule is 
temporary and is limited, but it can 
become serious and clinically 
significant at patients with a limited 
functional reserve that leads to a 
postoperative morbidity and 
mortality. [17] 
The covered surfaces of the 
carrying-out systems of 
cardiopulmonary bypass by special 
material “X-coating”, the closed 
systems and centrifugal pumps were 
presented for decrease of 
inflammatory response and decrease 
of a hemorrhage [18,19], though 
there are also contradictory results 
[20]. Researches need to be 
generalized for optimization of work 
of the closed contour. 
Use of cardiopulmonary bypass with 
the closed contour allows to reduce 
considerably time of artificial 
ventilation and cases of 
postoperative complications, such 
as, an atrial fibrillation, 
postoperative bleedings. 
In the real research we estimated a 
role of the closed contour of 
cardiopulmonary bypass in 
perioperative activation of an 
inflammation, coagulation and 
hemolysis at coronary bypass 
surgery. As for the inflammatory 
response, when using of the closed 
cardiopulmonary bypass contour, it 
was considerably more effective that 
confirm the analysis studied after an 
operative measure in 6 and 16 hours. 
Minimization of blood contact with 
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the circuit, an additional surface 
coating of the last and the 
centrifugal pump are fundamental 
during the work of the closed 
contour. 
All these data: Decrease of primary 
filling volume of cardiopulmonary 
bypass (640ml at the closed contour 
in comparison with 1300ml at the 

open contour), the improved 
hemostatic status of patients, the 
reduced consumption of platelets 
and their activization, decrease of 
postoperative bleeding  confirm 
efficiency and safety of use of the 
closed cardiopulmonary bypass 
contour [21,22]. 

 

CONCLUSION 

 

Use of the closed contour of 
cardiopulmonary bypass allows to 
execute a full revascularization of a 
myocardium. Direct results of the 
operations of coronary artery bypass 
grafting executed in the conditions 
of cardiopulmonary bypass in the 
closed contour have the following 
advantages:  
 Decrease in a hemodilution 
that is connected with the reduced 

volume of primary filling of system 
of cardiopulmonary bypass. 
 Decrease in the system 
inflammatory response, due to the 
reduction of surface area of a 
contour and use of the 
biocompatible superficially modified 
materials.  
 Influence of cardiopulmonary 
bypass in the conditions of the 
closed contour on function of 
kidneys demands further studying. 
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ABSTRACT: 

Background: As an opioid, methadone may cause adverse effects on libido and sexual 
function of patients. It may continue for months after treatment. This study aimed to 
determine the relationship between changes in libido with serum prolactin and sexual 
hormones levels (LH, FSH, and Testosterone) in patients on methadone maintenance therapy 
(MMT) in comparison with opium addicts was conducted. 

Method: In this case-control study, 40 referred cases addiction control clinic of Imam Reza 
(p) hospital were recruited by simple sampling method during one year (2016). 20 cases were 
on MMT program and 20 cases were opium addict. MMT patients were on treatment for at 
least 4 months. Both groups were followed for 4 months. Libido status, serum prolactin, LH, 
FSH and Testosterone of patients in both groups were evaluated at the end of four months. 
Data were analyzed using SPSS software v.16, descriptive statistics (mean, standard 
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deviation, absolute and relative frequency) and independent t test, Mann-Whitney, chi square, 
exact chi-square, Pearson and Spearman correlation coefficient. 

Results: The mean (± SD) age of patients was 41.9 (± 11.5) years. Lack of libido or 
decreased sexual desire was detected in 35.0% (n = 7) of opium addict patients and 45.0% (n 
= 9) of cases on MMT respectively. Mean serum testosterone level was significantly below 
the normal levels in patients on MMT (p = 0.047) was lower than opium patients group. 
There was a significant inverse linear relationship between libido and serum FSH (r = -0.584, 
p=0.007) in opium addicts. There was inverse and significant linear relationship between 
libido status and serum prolactin levels in patients on MMT (r = -0.513, p = 0.021). A 
significant inverse relationship was found between age and libido (p = 0.040). There was no 
statistically significant relationship between other variables (type of opioid, length of opium 
or methadone consumption, opium or methadone dose) and status of libido, serum prolactin, 
FSH, LH and testosterone (p > 0.05). 

Conclusion: Regarding to decreased serum testosterone level and relationship between libido 
status and prolactin levels in addition to decreased or loss of libido in 45% of patients on 
MMT program, methadone can attribute in sexual hormones disturbances and impaired libido 
in long-term use although it is not related to dose. More investigations are recommended for 
finding exact relevance of opioid use and sexual dysfunction. 

Keywords: Libido, Prolactin, LH, FSH, Testosterone, Methadone Maintenance Therapy, 
opium 

 

Introduction 

Nowadays, addiction is regarded as a 
serious social damage and problem in our 
country and understanding the problems 
caused by addiction and planning in order 
to control and reduce the number of 
addicts and improving the prognosis of the 
disease, are considered to be one of the 
priorities of our country. MMT 
(Methadone maintenance treatment) is one 
of the most treatments used in order to 
help patients to control the consumption of 
opium. MMT is one of the most important 
treatments for people with drug addiction. 
In methadone treatment, a less dangerous 
and controllable addiction is replaced with 
hazardous substances alternative. 
However, an abrupt cessation of 
methadone will produce an unpleasant 
withdrawal symptoms and reaction (1). 

Methadone has two major advantages; 
first, its euphoric effects are less 
than   those of opium and heroin resulting 
in less psychological dependence and more 

convenient quitting and its longer half-life 
also provides a longer bioavailability for 
the drug, unlike heroin, which makes a 
quick mental and ecstatic response and 
subsequent hangover. A patient who uses 
heroin may fluctuate sharply between a 
constant state of 
drunkenness and hangover all day, but the 
person who is being treated with 
methadone, remains with a relatively 
normal temperament throughout the day 
(2). However, similar to other opioids, 
methadone use appears to be associated 
with risk such as: physical dependence, 
nausea and vomiting, constipation, 
respiratory depression and coma. Most 
patients can tolerate the side effects during 
treatment.  Its longer half-life, excess 
emissions and accumulations in the tissues 
of the body after prolonged use are among 
the differences between the substance and 
other opioids (3, 4). In general, chronic 
and acute opioid exposure causes a variety 



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 26  

 

of disorders in the endocrine secretions, 
especially the pituitary (5). Opium can 
lead to damage in male fertility and sexual 
disorders in several ways (6). Inhibiting 
the secretion of sex hormone-releasing 
hormone from the hypothalamus is the 
first mechanism, thus pituitary hormone 
does not produce LH (luteinizing 
hormone) and FSH (follicle-stimulating) 
hormones and this will cause damage to 
fertility and sexual function (7, 8). In the 
second mechanism, opioids cause an 
elevation in prolactin hormone and an 
elevated prolactin hypersecretion leads to 
inhibit the function of the hypothalamus. 
The third suggested mechanism is related 
to the direct toxic effect of opioid testicles, 
which leads to decreased activity of the 
testes (9). Mechanisms of sexual problems 
in men who are undergoing methadone 
treatment are not limited to the above. 
These patients usually experience many 
psychological, familial and socioeconomic 
problems and are taking other medicines as 
well. Drugs and methadone may cause a 
loss or decrease in libido, erectile 
dysfunction (10), and ejaculation disorder 
(10, 11). About 75 percent of these 
patients may complain of decrease or loss 
of libido. About 70 percent have 
trouble getting sexually aroused and 60 
percent have difficulties in reaching 
orgasm (12, 13).  In these individuals, 
family foundations are usually weak and 
frail in the wake of years of addiction, and 
sexual dysfunction deliver a double 
whammy on the previous problems and 
also sometimes leads to divorce. Low 
testosterone level is the main source of 
sexual problems in men addicted. 
Testosterone in the blood is of two types, 
free testosterone (about 2% of total 
testosterone) and globulin and albumin 
bound testosterone (14). Only free 
testosterone is important in sexual function 
(15); therefore, the free testosterone blood 

level should be measured in these patients 
(16, 4). Although methadone maintenance 
therapy is a relatively low-risk treatment in 
the long-term, side effects such as sexual 
dysfunction are also expected similar to 
other opioids. These problems may be 
continued several months after the 
treatment. MMT causes  sexual side 
effects (decreased libido and sexual 
dysfunction),  hormonal changes due to the 
impact on μ receptors in the hypothalamus 
and pituitary receptors in the 
hypothalamus and pituitary which leads to 
changes in the activity of 
gonadotropin and adrenocorticotropic 
hormone secretion cells and growth 
hormone and prolactin-secreting cells. As 
an opioid, methadone can increase 
prolactin secretion by inhibiting 
dopaminergic neurons in the hypothalamic 
arcuate. The drug also reduces the 
secretion of sex hormones. Pathological 
hyperprolactinemia is a condition of 
persistent elevated serum prolactin levels 
more than 20 ng \ ml in the absence of 
pregnancy and lactation (17). 
The symptoms and signs of 
hypogonadotropic hypogonadism include 
amenorrhea, infertility, and disorders of 
sexual activity (decreased libido). In a 
study that was done by Brown et al in 
2005 on 92 drug-dependent patients 
treated with methadone, it was found that 
14% of the disease had had sexual 
dysfunction and there was a significant 
positive correlation between the dose of 
methadone and increased orgasmic 
disorders, but there was no relationship 
between types of sexual dysfunction with 
testosterone levels and plasma prolactin. 
This study was conducted to clarify the 
relationship between serum levels of 
prolactin and sex hormones: LH, FSH, 
Testosterone in addicts treated with 
methadone maintenance (18).  

 

Method: 
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In this case-control study, 40 patients 
referred to Imam Reza addiction quitting 

clinic and selected by a convenient 
sampling were surveyed in 2015 (from 
April 2015 to April 2016). Based on the 
history and results of laboratory tests 
conducted, the patients had no brain injury 
with brain stem compression, kidney 
failure, hypothyroidism and were not 
treated with older-generation 
antipsychotics, H2 blockers, tricyclic 
antidepressants, SSRIs, drugs inhibitor or 
calcium channel blockers and sex 
hormones. During the study, patients who 
were experiencing side effects or were 
suffering from one of the diseases listed 
above and used the drugs listed for any 
reason, were excluded from the study. 
Informed consent for the study was 
obtained of all these people. Patients were 
assigned into two groups of 20 subjects 
treated with methadone (case group) and 
opium consumer (control group). The two 

groups were homogeneous in terms of age, 
sex, type of narcotic substance, duration of 
the drug consumption, the amount of the 
drug and use of other medical drugs. MMT 
methadone patients were treated for at 
least 4 months, but another group of 
patients continued to use the same amount 
of opium. At the end of four months, the 
libido (using standard questionnaires), 
serum levels of prolactin, LH, FSH and 
testosterone in patients of both groups 
were measured and compared. Analysis 
was performed using SPSS version 16, 
descriptive statistics (mean, standard 
deviation, absolute and relative frequency) 
and independent t test, Mann-Whitney, 
chi-square, exact square, Spearman and 
Pearson correlation coefficient. A 
reliability coefficient of 95% and 
significance level of 05.0% were 
considered in all the tests; in cases where 
P<0.05, statistically significant differences 
were reported. 

 

Findings 

40 patients with the minimum age of 25 
years and maximum age of 75 years, with 
the median age of 41.9 ± 11.5 years were 
enrolled. The highest frequency in the 
methadone group (cases) was related to the 
age group of 36-45 years and in the opium 
group (control) it was related to age group 
of 25-35 years. In methadone patients, the 
average dose of methadone was 66.2 ± 
29.1 mg per day with a minimum of 10 
and maximum of 150 mg per day. In these 

patients, the mean duration of methadone 
was 2.1 ± 1.5 years (with the minimum 6 
months to maximum 6 years). Patients in 
the opium group did not consume 
methadone. In terms of orgasm, 45.0% (n 
= 9) of patients in the opium group and 
45.0% of patients (n = 9) in the methadone 
group usually reached the orgasm [Table 

1] and there was no statistically significant 
difference between the two groups in terms 
of orgasm (p = 0.639).  

 

Table 1: Frequency of orgasm in patients treated with methadone compared with opium 
addicts 

Total Methadone Opium Orgasm 
Percent Number Percent Number Percent Number 

7.5 3 10.0 2 5.0 1 never 
32.5 13 25.0 5 40.0 8 Occasionally 
45.0 18 45.0 9 45.0 9 Mostly 
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15.0 6 20.0 4 10.0 2 Always 
100.0 40 100.0 20 100.0 20 Total 

df=3                                       p= 0.639   
   

The exact results of 
chi-square test 

 

In terms of libido, 35.0% (n = 7) of 
patients in the opium group and 45.0% of 
patients in the methadone group (n = 9) 

had a loss or a decrease in libido [Table 

2]. 

 

 

 

 

 

 

Table 2: Frequency of libido in patients treated with methadone compared with opium 
addicts 

Total Methadone Opium libido status 
Percent Number Percent Number Percent Number 

7.5 3 10.0 2 5.0 1 loss 
32.5 13 35.0 7 30.0 6 decrease  
52.7 21 50.0 10 55.0 11 good 
7.5 3 5.0 1 10.0 2 high 

100.0 40 100.0 20 100.0 20 Total 
df=3                                       p= 0.852   

   
The exact results of 

chi-square test 
 

The test results showed no statistically 
significant difference between two groups 
in the frequency of the libido (p = 0.852). 
The mean serum levels of FSH in patients 
were 5.3 ± 4.8 mIU / ml (with a minimum 
level of 0.1% and maximum level of 23 
mIU / ml). The results of the test showed 
that there was no statistically significant 
difference between the two groups in terms 

of the mean serum FSH in patients 
(p=0.093). A significant inverse linear 
relationship was found between libido 
status in all patients and serum level of 
FSH (r=-0.313, p=0.049). The relationship 
was significant in the opium group, 
although no statistical significant 
relationship was observed in the 
methadone group [Table 3].   

 

Table 3: Relationship between libido and serum level of FSH in patients undergoing 
methadone treatment compared with opium addicts 

Total Methadone Opium  
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P r p r p r 
0.049 30.313 0.923 -0.023 0.007 -0.584 Relationship between 

libido and the serum 
level of FSH 

Relationship No Relationship Relationship Test result 
The mean serum level of LH in patients 
was 3.01±1.3 mIU / ml (with a minimum 
level of 1.2 and maximum level of 6.7 
mIU / ml). The results of the test showed 
that there was no statistically significant 

difference between the two groups in terms 
of mean serum LH (p=0.813). Also, no 
statistically significant association was 
found between patients with serum level of 
LH and libido status (p=0.532) [Table 4].  

 

 

 

 

Table 4: Relationship between libido and serum level of LH in patients undergoing 
methadone treatment compared with opium addicts 

Total Methadone Opium  
P r p r p r 

0.532 -0.102 0.068 -0.416 0.237 -0.277 Relationship between 
libido and the serum 

level of LH 
No Relationship No Relationship No Relationship Test result 

 

The mean serum prolactin level in patients 
was 7.9±4.8 ng / dl (with a minimum 
serum level of 1.5 and the maximum level 
of 23 ng / dl).  The results of statistical 
tests did not show statistically significant 
differences between the two groups in 
terms of mean serum prolactin of patients 

(p = 0.904), but significant inverse linear 
correlation was found between serum 
prolactin level and libido (r=0.326, 
p=0.040) and the strength of this 
association was statistically significant in 
the methadone group, but it was not 
significant in the opium group [Table 5].  

Table 5: Relationship between libido and serum level of prolactin in patients undergoing 
methadone treatment compared with opium addicts 

Total Methadone Opium  
P r p r p r 

0.040 -0.326 0.021 -0.513 0.563 0.138 Relationship between 
libido and serum level of 

prolactin 
Relationship  Relationship No Relationship Test result 

 

Mean ± SD of serum level of testosterone 
in patients was 308±204.4 ng / dl, with a 
minimum serum level of 43 and maximum 
serum level of 939 ng / dl. Based on test 

results, a statistically significant difference 
was found in the mean serum levelof 
testosterone (p=0.047) between the two 
groups of methadone (244.0±156.6 ng/dl) 
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and opium group (371.1 ± 226.2). No 
significant association was also found 
between testosterone levels and libido in 
patients (p=0.532); in addition, this 

relationship was not statistically 
significant in any of opium and methadone 
groups [Table 6].  

 

Table 6: Relationship between libido and serum level of testosterone in patients undergoing 
methadone treatment compared with opium addicts 

Total Methadone Opium  
P r p r p r 

0.040 -0.326 0.021 -0.513 0.563 0.138 Relationship between 
libido and  serum level 

of testosterone 
Relationship  Relationship No Relationship Test result 

The results of tests revealed  that there was 
no statistically significant relationship 
between the dose of opium in patients with 
serum levels of none of the FSH 
(p=0.956), LH (p=0.320), prolactin 
(p=0.648) and testosterone (p=0.369) 

hormones  and no statistically significant 
relationship was found between the dose of 
methadone  in patients with serum levels 
of none of the FSH (p=0.979), LH 
(p=0.854) and testosterone (p=0.422) 
hormones in patients as well. 

 

Discussion and conclusion 

This study was conducted to determine the 
relationship between substance abuse 
(opium and methadone) with changes in 
sexual desire and prolactin and sex 

hormones levels (LH, FSH Testosterone). 
The study has shown that serum 
testosterone level in the group treated with 
methadone was less than opium, but no 
statistically significant relationship was 
found between the libido in all patients, 
and serum levels of testosterone and LH, 
as well as the association was not 
statistically significant in none of the 
opium and methadone groups. The results 
of a study conducted by Hallinan et al 
aimed to determine the amount of 
hypogonadism in patients receiving 
maintenance treatment with methadone 
and buprenorphine have shown that free 
testosterone level, LH and estradiol in both 
groups treated with buprenorphine and 
methadone were less compared to the 
reference group. Also, 65 percent of those 
treated with methadone and 28% of those 
in the buprenorphine group had total 
testosterone lower than 12 nm and 39 

percent of those receiving methadone and 
11% of those in the buprenorphine group 
had total testosterone less than 8 nm. In the 
group treated with methadone, total 
testosterone level was lower than group 
treated with buprenorphine and the 
reference group (19). The results of a  
study by Azizie et al., also showed that 
plasma testosterone levels were declined in 
patients who are dependent on methadone 
and heroin (20). In this study, testosterone 
level in patients treated with methadone 
was less than those taking opium, which 
was statistically significant. Methadone 
has a direct effect on the hypothalamus 
that leads to an alteration in normal 
gonadotropin pulse patterns; furthermore, 
the selective effect of methadone on the 
anterior pituitary that alters its response to 
GnRH, with either mechanism leads to a 
reversible, dose-related depression of 
testosterone levels. (21). The results of 
previous studies also showed that high-
dose methadone is well known to cause 
testosterone deficiency and sexual 
dysfunction in opioid-dependent men (10 
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& 22). The prevalence of 
Hypogonadotropic hypogonadism was 
high in the group treated with methadone 
(19). In the study carried out by Delgon et 
al (2004), a significant association was 
reported between elevated serum prolactin 
level and sexual dysfunction in patients 
(10). In the present study, serum prolactin 
level in patients of both groups showed no 
significant difference, but there was a 
significant relationship between sexuality 
in those taking methadone with serum 
prolactin level and the strength of this 
association was higher in the methadone 
group and statistically significant, but there 
was no significant difference in opium 
group, implying that with increased serum 
prolactin levels, libido will decline.  
Prolactin is a peptide hormone which is 
produced by adenohypophysis; dopamine 
has an inhibitory impact on prolactin and 
estrogen is known to have a stimulatory 
role. Stimulated prolactin release induced 
by drugs is mediated by dopaminergic 
mechanism that can cause sexual 
dysfunction in the long term (23). 
However, the results of the study by 
Hallinan et al (2009) have shown that the 
high prevalence of symptoms of 
hypogonadotropic hypogonadism is not 
associated with the prolactin level in 
patients (19), although an association was 
found between serum prolactin level and 
libido in patients in the present study, 
serum level was normal in both groups. 
The results of a study conducted by 
Hassankhan et al (2003) on 25 men taking 
opium showed that in 64% of patients, 
sexual activity was declined and the levels  
of LH, FSH and testosterone had no 
significant difference before and after 
treatment with methadone or opium 
controlled pills (24). However, the results 
of this study showed that there was an 
inverse association between FSH and 
libido in patients taking opium. As it was 

mentioned, methadone and other opioid 
substances cause damage to fertility and 
sexual disorders in men in several ways. 
Inhibiting the secretion of sex hormone-
releasing hormone from the hypothalamus 
is the first mechanism, thus pituitary 
hormone does not produce LH (luteinizing 
hormone) and FSH (follicle-stimulating) 
hormones and this will cause damage to 
fertility and sexual function (10, 25).  
Also, there was a significant correlation 
between serum levels of FSH and libido in 
patients of the group using opium, because 
the prolonged use of opium can cause 
sexual dysfunction and decreased levels of 
FSH and L sex hormones. The second 
mechanism is characterized by an 
elevation in prolactin hormone and 
subsequently inhibit the function of the 
hypothalamus (10 & 26). In this study, the 
mechanism is probably involved in the 
relationship between serum prolactin 
levels with libido in patients undergoing 
methadone treatment, but further research 
is needed in this respect.  The third 
mechanism is characterized by the direct 
toxic effect on the testicles and decreased 
activity of the testes (27). Numerous 
psychological, familial and socioeconomic 
problems and excessive multiple 
medications can cause sexual problems in 
men treated with methadone (16). Reduced 
testosterone is the main source of sexual 
dysfunction in men; the results of the study 
also showed that hormone level in the 
group receiving methadone were 
significantly lower than patients taking 
opium. The result of a study by Hallinan et 
al (2009) suggested that serum level of 
testosterone is not associated with a dose 
of drug, cannabis, alcohol, tobacco 
consumption as well as hepatitis C (19). A 
significant relationship was not also found 
between methadone and opium dose and 
serum FSH, LH and prolactin levels in the 
present study. 

 

Conclusion: 
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Given the significant reduction of serum 
testosterone level and serum prolactin 
level association with libido and also 
decreased or loss of libido in 45% of 
patients in the methadone group, it can be 
concluded that prolonged use of 
methadone could have adverse effects on 
sex hormones and libido levels in patients. 
In addition, by reducing the FSHL, the 
long-term consumption of opium may 
cause sexual dysfunctions and decreased 
libido in patients. The important point in 
this study and previous studies is the lack 
of the relationship between methadone 
dosage with sexual dysfunction, mainly 

independence of the dose that can be a 
good clinical guide for clinicians, because 
lower doses of methadone, won't probably 
have dramatic impact in improving sexual 
dysfunction. The majority of previous 
studies indicate that sexual dysfunction in 
patients treated with methadone is 
regarded as a serious factor for lack of 
cooperation and continued treatment. 
However, further studies with larger 
sample sizes and follow-up are needed to 
determine the precise mechanism of 
disturbances and sexual problems caused 
by methadone. 
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Abstract 

Backgrounds: Patellofemoral pain syndrome (PFPS) is one of the most common 

musculoskeletal disorders which mostly affect female adolescents; a common treatment for 

this condition is muscle taping. This study was aimed to compare the effect of knee muscle 
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taping versus core muscle taping on balance, pain and functional activity in patients with 

patellofemoral pain syndrome 

Material and Method: In this study, a total of 26  females with patellofemoral pain 

syndrome were recruited and randomly divided into two groups, knee muscle taping group 

(n=13) and core muscle taping group (n=13). Pain, functional activity and balance were 

measured before and 48hr after intervention using visual analogue scale (VAS), functional 

index questionnaire (FIQ), and star excursion balance test and functional reach test (FRT), 

respectively. 

Results: the findings of within group comparison show significant differences in pain and 

functional level in both groups. But balance was significantly different just in core muscle 

taping group. However there was no significant difference in variables between two groups in 

assessed times. 

Discussion: Both knee and core muscle taping treatments caused improvement in pain, and 

functional level of patients with PFPS. Thus there was no superiority between these 

treatments. 

Keywords: Patellofemoral pain syndrome, kinsiotape, core, knee 

 

Introduction 

Patellofemoral pain syndrome (PFPS) is a 

common condition of anterior knee pain 

[1] which predominantly affects young 

female patients aged 10-35 years [2]. 

Although the main cause of PFPS is 

unclear, intrinsic factors such as 

anatomical, hormonal and potentially 

psychological parameters may contribute 

to PFPS onset[3]. Patellar maltracking 

resulting from the imbalance of Vastus 
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Medialis Obliques (VMO) and Vastus 

Lateralis (VL ) is the likely mechanism of 

PFPS [1]. Another assumed etiology for 

PFPS is dysfunction of core muscles 

including lumbo-pelvic-hip muscles [1,4]. 

Core muscles are responsible for human 

motion and offer sagittal, frontal, and 

transverse plane stabilization [4]. Core 

muscles contracts  prior to lower extremity 

prime movers resulting in stiffness of 

spinal muscles [5]. Thus, impaired core 

stability significantly influence dynamic 

muscle stability of the knee joint [6]. A 

few number of studies found that patients 

with PFPS also reported dysfunction in 

muscles of core region supported by 

Motealleh [7], Cowan [8], Robinson [9], 

Piva [10], and Ireland [11].  

Although PFPS is one of the most 

common musculoskeletal disorders among 

active people along with its numerous side 

effects including irritating pain and 

balance and function impairments [8, 

12,13], limited number of physiotherapy 

interventions have focused on proximal 

areas. Thus, developing a beneficial 

treatment method to reduce complications 

and prevent future harms and improve 

quality of life in patients with PFPS is of 

great importance.  

Kinesio tape (KT) is a common treatment 

for PFPS applied to treat the imbalance of 

VMO and VL muscles [14]. Also, a 

number of studies have shown that KT 

application was associated with reduced 

pain, improved functional activity and 

proprioception of knee joints in patients 

with PFPS [15].  

Despite the positive relationship between 

core muscle impairment and PFPS, few 

number of studies have focused on the 

effects of lumbo-pelvic hip muscle KT on 

patellofemoral pain syndrome. Besides, all 

of these studies evaluated the effect of 

muscle KT in hip muscles(16). Therefore, 

this study was carried out to compare the 

effect of knee muscle taping versus core 

muscle taping on balance, pain and 

functional performance in females with 

patellofemoral pain syndrome. 
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Methods 

A total of 26 females with PFPS aged from 

18 to 40 years referring to physiotherapy 

clinics by orthopedist entered this 

randomized clinical trial study 

conveniently (α= 0.05, 1-β=.0.9). Eligible 

participants were randomly divided into 

two groups, knee muscle (VMOVL) taping 

group and core muscle (Erector Spinae 

(ES), Internal Oblique (IO), Gluteus 

Medius (GM)) taping group. This study 

was approved by the Ethics Committee of 

Shiraz University of Medical Sciences 

(Ethical code: IR.SUMS.REC.1395.5) 

Inclusion criteria were  

People aged between 18-40 years with 

PFPS [7,17], Pain  in the anterior knee 

during at least two of these activities: 

running, jumping, squatting, climbing the 

stairs, or sitting for a long period of time 

[7,17,18], reported pain during local 

pressure on VMO and VL muscles of 

patella [7], gradual onset of symptoms 

without history of trauma or injury [7,19], 

positive patellae grind test [19], FIQ scale 

score over 11. 

Exclusion criteria were 

Knee joint pathologies such as meniscus or 

ligaments rupture, knee joint osteoarthritis, 

tendons problem,patellar subluxation or 

dislocation, bursitis, inflammation around 

patella, pelica syndrome, sinding larsen 

and osgood schlatter disease [7,19], pain 

during patellar tendon or pes-anserine 

tendons palpation [17], Referral pain from 

lumbar, hip or sacroiliac joint [17], Lower 

limb surgery [19], Neuromuscular and 

rheumatic diseases,Using anti-

inflammatory drugs [19]. 

 

Procedures 
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The inclusion and exclusion criteria were 

first evaluated by observation, 

examination, data collection forms. Then 

participants signed the consent form. Pain, 

functional activity and balance were 

measured before and 48hr after 

intervention using visual analogue scale 

(VAS), and functional index questionnaire 

(FIQ) and star excursion balance test, 

functional reach test (FRT), respectively. 

Kinesio taping (KT) method 

Internal oblique (IO) taping 

In side lying position, “I” strip  tape was 

used from The anterior iliac crest to the 

lamina Alba with 50% muscle tension to 

facilitate IO muscle [20]. Since internal 

oblique muscles are continuously active 

during stance phase in walking, the 

affected leg was taped, [figure 1] [21]. 

 

 

Figure 1. The Internal Oblique KT 

 

Erector spinae (ES) taping 

“I” strip  tape was used from the inside 

edge of the sacrum to the lower edge of the 

rib 6 and 7 with 50% muscle tension to 

facilitate erector spinae muscle [20]. 

Erector spinae muscles are constantly 
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active during stance and swing phase of 

walking with longer activity in swing 

phase. Thus, KT was applied on the 

opposite side of the affected leg [figure 2] 

[22,23]. 

 

 

Figure 2. The Erector spinae KT 

Gluteus Medius (GM) taping 

Two "I” strip tape was used in the side-

lying position. First "I” strip was applied 

from posterior superior iliac spine to the 

greater trochanter with 50% muscle 

tension, Second I strip was applied from 

anterior superior iliac spine to the greater 

trochanter with 50% muscle tension [16]. 

Since GM muscles are continuously active 

during stance phase in walking, the 

affected leg was taped [figure 3] [23]. 
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Figure 3. The Gluteus Medius KT 

Vastus Medialis Oblique (VMO) taping 

In supine position “Y” strip tape was 

applied from intertrochanteric line with 

50% muscle tension to facilitate VMO 

muscle. Medial part of "Y” strip tape was 

anchored to pesanserinus muscles and the 

lateral part of "Y” strip tape was anchored 

to patella [24]. Due to the weakness of 

VMO muscles in patients with PFPS and 

continuous activity of these muscles 

during stance phase, the tape was applied 

on the affected leg [figure 4]  [23, 25]. 
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Figure 4. The Vastus Medialis Oblique KT 

Vastus Lateralis (VL) taping 

"I” strip tape was applied from lateral edge 

of patella to Greater trochanter, without 

tension to inhibit VL muscle [24]. Due to 

the tightness of  VL muscles in patients 

with PFPS and continuous activity of these 

muscles during stance phase, the tape was 

applied on the affected leg [figure 5] [23, 

25]. 

 

Figure 5. The Vastus Lateralis KT 

Measurements methods 
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Pain  

Pain level was measured using visual 

analogue scale (VAS). The VAS is a 

continuous scale usually 10 centimeters 

(100 mm) in length, ranged from 0 to 100 

(0= no signs of pain, 100= the maximum 

pain level). [26] 

Functional performance 

Functional status was measured using 

lower extremity functional index 

questionnaire.  This questionnaire is 

comprised of 8 items regarding daily 

activity on a 3 scale from 0 to 2 (0= unable 

to do the task, 1= doing the task with 

difficulty, and 2= doing the task properly) 

[27] 

Balance 

Balance evaluated by using functional 

reach test (static balance test) and Y 

balance test (dynamic balance test) which 

is modified version of star excursion 

balance test. 

In Y balance test the patients stand on one 

leg with bare foot while reaching out in 3 

different directions (anterior, 

posteromedial and posterolateral). 

Participants completed 3 consecutive trials 

for each reach direction and mean of 3 

trials recorded for each direction. Test 

results were normalized according to the 

length of foot [28]. 

 

Measurements of lower limb length for 

normalization 

Subject was asked to lie down in supine 

position. Then, assessor passively 

stretched leg out and measured the 

distance from anterior superior iliac spine 

to the distal end of Medial malleolus using 

a tape measure [28]. 

 

Functional reach test  

The patient was instructed to stand close to 

the wall and position the arm at 90 degrees 

of shoulder flexion. The assessor records 

the starting position at the 3rd metacarpal 

head on the yardstick. Then, patient was 
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instructed to reach as far as possible 

forward without taking a step. The location 

of the 3rd metacarpal was recorded. The 

difference between the start and end 

position recorded as reach distance. The 

test repeated for three trials: two practice 

trials, followed by one major "test" trial. 

The distances of the last trial was used as 

the patient's score [29]. 

Statistical methods 

Shapiro Wilks test showed non-normal 

distribution of data. Thus nonparametric 

tests were used to compare variables. 

Mann-Whitney and Wilcoxon Signed 

Ranks test were used for intergroup and 

intragroup comparisons respectivel 

 

 

 

 

Results 

The results of Mann-Whitney test showed 

that age, body mass index, duration of 

pain, and pain level prior to th Intragroup 

analysis showed pain levels and functional 

activity level were significantly different 

before and 48hr after the intervention in 

both groups. Besides, results from Y 

balance test and functional reach tests 

showed significant difference in balance 

before and 48hr after the intervention just 

in core muscle KT group [table 2, graph 

1-4]. The results of intergroup analysis 

showed no significant differences between 

two groups [table 3].  
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e intervention were not significantly different between two groups [table 1]. 

 

 

 

 

 

 

 

 

 

 

 

Table 1. The Demographic characteristics and pain history of patients with PFPS 

P-value 

Core muscle taping group Thigh muscle taping group 

Variable 
Mean±SD maximum minimum Mean±SD maximum minimum 

0.7 24±2.76 32 21 23.84±3.31 33 20 Age 

1 21.42±2.07 25.39 17.92 21.67±2.41 26.20 18.03 BMI 
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Table 2. The comparison of assessed variables before and after taping in both groups 

0.40 8.38±14.63 48 0.5 7.26±13.71 48 0.5 
Duration of 

pain 

0.55 30.76±18.00 60 0 35.76±21.77 80 0 

Pain level 

before 

treatment 

(VAS) 

p- value 

Variable Core muscle 

taping group 

Thigh muscle 

taping group 

0.003⃰ 0.007⃰ Pain 

0.012* 0.041* Anterior Modified 

star test 0.005* 0.006* Postero lateral 
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Graph 1. The comparison of assessed variables before and after taping in both groups 

 

 

0.02* 0.08 Postero medial 

0.007* 0.054 Total 

0.045* 0.26 Functional reach test 

0.003* 0.003* FIQ 
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Graph 2. The comparison of assessed variables before and after taping in both groups 
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Graph 4. The comparison of assessed variables before and after taping in both groups 

Table 3. The comparison of variables between groups 

p-value variable 

0.89 pain 

0.18 Anterior 

Modified 

star test 

0.35 Postero lateral 

0.44 Postero medial 

0.22 Total 

0.94 Functional reach test 

0.58 FIQ 
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Discussion 

Pain 

Results of the current study showed that 

pain level was significantly different 

before and 48hr after the intervention. 

However, no significant difference was 

observed in pain level between the two 

groups.  

Pain reduction in knee KT group: in 

patients with PFPS, patella maltracking as 

a result of imbalance between VMO and 

VL cause extra pressure on the knee joint 

resulting in damaged patella retinaculum, 

pain, and impaired motor control patterns 

[30]. According to the current study, it 

seems that VMO KT may improve muscle 

activity and subsequently reduced pain in 

patients with PFPS. 

However, pain reduction may be resulted 

from skin lifting, increasing space between 

skin and muscle, improving blood 

circulation and lymphatic drainage and 

decreasing swelling and muscle cramp by 

KT.  

Besides, KT may improve proprioception 

and subsequently improve motor control 

which result in pain reduction.  

Pain reduction by using KT reported by 

studies of Chen [31], Salsich [32], Hinman 

[33] and Cushnaghan [34] that are 

consistent with the result of this study. 

Pain reduction in core KT group: 

instability of core muscles may cause pain 

and impaired dynamic balance in patients 

with PFPS [35].Core muscle impairments 

in these patients may cause decrease in 

strength of hip abduction and external 

rotation which leads to adduction and 

internal rotation of the hip in weight 

bearing activities and lateral tracking of 

patella. Lateral tracking of patella may 

cause pain in patients with PFPS. 

Evidences showed that proximal muscle 

stability and strengthening of abductor and 

external rotator muscles such as GM 

muscles can reduce adduction, internal 

rotation, valgus deformity, and increase 
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the stability in frontal and 

transverse planes [36] 

We found that GM taping was 

significantly associated with reduced local 

pain in patients with PFPS which was in 

accordance with Miller [35] and 

Chevidikunnan [16]. 

There was no study investigating the effect 

of KT of abdominal internal oblique and 

erector spinae on knee pain. However, 

previous studies have shown that 

strengthening of core muscles improved 

the symptoms of PFPS. Thus, KT of these 

muscles, can significantly improve activity 

of muscles and reduce pain in patients with 

PFPS [35,37]. 

Balance 

Findings of this study show that balance 

was significantly improved just in core 

muscle taping group. 

Balance status in knee muscle KT group: 

Control of posture is done by using 

information received by the brain from 

visual, vestibular, and somatosensory 

systems. Factors such as pain, 

proprioception, muscle strength, proximal 

stability influence balance. Impaired 

balance and proprioception are common 

complications in patients with PFPS which 

is mainly due to knee joint pain and 

patellar maltracking may cause abnormal 

afferent input to nervous system which 

lead muscle inhibition and inability to 

coordinate voluntary muscle activity. 

Muscle inhibition in these patients is  

associated with impaired neuromuscular 

control  inefficiency of sensory-motor 

system to adjust postural stability both in 

static and dynamic conditions [38]. 

According to the results of the present 

study static and dynamic balance were not 

improved after knee KT which may be due 

to local effect of KT. 

Balance status in core muscle KT group: 

the present study showed that core muscle 

KT significantly caused improvement in 

static and dynamic balance in patients with 

PFPS. Core muscles play a major role in 

dynamic stability. Core muscle impairment 
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is one of the leading causes of PFPS [39]. 

There is an evidence showed  that 

improvement in core muscle activity leads 

to improvement in balance [35]. Since 

erector spinae and internal oblique muscles 

mainly provide core stability [6], the 

present study examined the effect of core 

muscle KT including erector spinae and 

internal oblique on balance. 

The reason for choosing GM muscles was 

that these muscles play an important role 

in controlling frontal plane movements 

[40]. Also, female patients with PFPS 

reported increas hip adduction and internal 

rotation due to weakness of these muscle 

and subsequently disturbed postural 

stability during functional activities [41, 

42]. Therefore, improvement in balance in 

core KT group may be related to the 

facilitation of these muscles. 

Functional activity 

The findings of the present study showed 

that FIQ score significantly increased 48hr 

after the intervention in both groups. 

 Functional level is influenced by a 

number of factors including postural 

stability, muscle flexibility, and 

neuromuscular control [43].  

Also Pain is one of the major predictors of 

disability in PFPS [44].Although the 

relationship between pain and functional 

activity is still unclear, evidence show that 

pain cause limitation in physical activity 

[44]. Furthermore, according to fear 

avoidance model, fear of pain was 

associated with functional disability and 

muscle weakness [45, 46]. 

Thus pain reduction and balance 

improvement by KT may lead to improved 

functional activity in both groups. Earl 

[35] and Boling [18] proposed that 

strengthening of core muscles cause 

improvement  in functional activity in 

patients with PFPS, which was consistent 

with the current study. 
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Conclusion  

Both knee and core muscle taping 

treatments caused improvement in pain, 

and functional level of patients with PFPS. 

Thus there was no superiority between 

these treatments. 

Limitations 

The limitation of the current study is that 

generalizability of the results are only for 

female patients between the ages of 18-40 

years old. 

Recommendation for future research  

Further research is needed to evaluate the 

long-term effects of KT in patients with 

PFPS. Besides, strongly recommended to 

assess the combined effect of core muscle 

taping and knee muscle taping on PFPS. 
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Abstract 

Background: Acute appendicitis is one of the common causes of abdominal surgery. It is of 

vital importance to introduce new diagonal criteria in order to reduce cases of negative 

Appendectomy and diagnose acute appendicitis in the proper moment. RIPASA and AIR 

have recently been introduced for the more accurate diagnosis of acute appendicitis. The 

present research seeks to compare the diagonal values of Alvarado, RIPASA and appendicitis 

inflammatory responses when diagnosing acute appendicitis among patients resorting to 

Vali Asr Hospital of Arak. 

Materials and Method: 160 patients suspected of acute appendicitis with appendectomy 

indication based upon clinical judgements took part in this research. A checklist including 

demographic and clinical information and RIPASA, Alvarado and AIR scores was completed 

for each patient prior to the operation. Based upon optimal cut-off threshold score, the 

following results were achieved for each criteria: 7.5 for RIPASA, 7 for Alvarado,  and 8 for 

AIR. Finally, the resulting information was analyzed by SPSS v.19. 

Results: The diagonal sensitivity and negative predictive value of RIPASA score were 97.02% 

and 97.83% respectively which were significantly more than those observed in Alvarado and 

AIR. The specificity and positive predictive value of AIR score were both 100% which were 

significantly more than those observed in Alvarado and RIPASA. The level of negative 

appendectomy in AIR score (7.4%) was significantly less than what was observed in Alvarado 

(13.9%) and RIPASA (14.1%) (P = 0.0001). 

Conclusion: According to the results achieved in this research, RIPASA with a cut-off of 7.5 

and AIR with a cut-off of 8 are more preferable than Alvarado score with a cut-off of 7 when 

mailto:Rezanouri51@yahoo.com
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diagnosing acute appendicitis. More accurately speaking, the sensitivity and negative 

predictive value of RIPASA was more than that of AIR, while the specificity and positive 

predictive value of AIR is more than what is observed in RIPASA. However, significantly 

lower levels of negative appendectomy in AIR score besides the 100% value of its specificity 

and positive predictive value suggest more applicability and usefulness of AIR score when 

diagnosing and guiding acute appendicitis management.  

 

Keywords: Alvarado, RIPASA, Appendicitis Inflammatory Responses, Appendicitis. 

 

Introduction 

Appendicitis or inflammation or swelling 

of the appendix is the most common 

cause of emergency operation among 

infants and adults (1). Appendix is a small 

tube attached to the outset of the colon 

located in the lower, right-hand side of 

the abdomen. The end of the appendix is 

closed and sealed. Appendix inflammation 

is usually caused by obstruction of its 

aperture with a hardened piece of stool 

(2). With the aperture of the appendix 

blocked, its internal secretions will have 

no way out resulting in the swelling and 

inflammation of the appendix. Increased 

internal pressure and swelling disrupt 

blood circulation in the delicate vessels of 

appendix’s walls. Increased pressure in 

the lumen and destruction or weakening 

of its wall will culminate in the eruption 

and rupture of inflammatory appendix 

and, as a result, the patient will 

experience abdominal are infection 

(peritonitis). Peritonitis can spread quickly 

in all areas of the abdomen, intestines, 

stomach and liver and cause severe 

poisoning (3). The major consequences of 

appendix rupture are intestinal 

perforation, gangrene of the intestines, 

peritoneum and abscess (4). Operation is 

the golden standard of treating this 

complication after it has been diagnosed 

based upon clinical symptoms and 

laboratory findings (5). As much as 8% of 

the general public experience appendicitis 

during their life with the greatest number 

of cases observed among those aging 10 

to 30 years old (6). Acute appendicitis is 

the most common general surgery 

emergency and a timely surgical 

intervention will improve the results (6). 

In other words, acute appendicitis is one 

of the most common causes of 

stomachache requiring operation (7-9). 

Diagnosis of appendicitis among patient 

complaining about acute abdominal pain 

is made based upon clinical and 

laboratory signs and symptoms on one 

side and through rejection of other causes 

on the other side (7). The classical 

symptoms and signs of the appendicitis 

are not always present and various factors 

can make diagnosis of acute appendicitis 

difficult. Delayed diagnosis of appendicitis 

is associated with higher levels of 

disability and a greater death toll (10). As 

many as 15 to 30 percent of the patients 

suffering from appendectomy have a 

normal appendix. The diagonal power 

before the operation is 85% and if this 

level remains constantly low, it will 

indicate a rise in the number of 

unnecessary appendectomy surgery. On 
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the other hand, if this level is constantly 

above 90%, it will show that some 

patients with acute appendicitis have not 

undergone operation (9). The incorrect 

diagnosis of the appendicitis will impose 

unnecessary operation on the patient and 

may have serious and sometimes lethal 

complications which may prevent the 

main complication from improving after 

operation and build up dissatisfaction 

with therapeutic system (8, 11). To 

facilitate the accuracy of diagnosis, 

several different scoring systems have 

been proposed globally resulting in 

reduced negative appendectomy (10, 12). 

MANTRELS scoring system was proposed 

by Alfredo Alvarado in 1986 (13). This 

scoring method is based upon certain 

clinical results. These symptoms include 

pain immigration, anorexia, nausea and 

vomiting, tenderness of the lower right-

hand side quarter of the body, high body 

temperature, leukocytosis and shift to the 

left. In this scoring system, tenderness of 

the lower right-hand side quarter of the 

body and leukocytosis gain a score of two 

and other gain a score of one and the 

total score would reach 10. He concluded 

that a score of 6 or more is associated 

with greater possibility of acute 

appendicitis among the patients (14). Raja 

Isteri Pengiran Anak SAleha Appendicitis 

(RIPASA) is a new diagonal scoring system 

developed to diagnose appendicitis. The 

results obtained through this system 

possess a higher sensitivity, specificity, 

and diagonal accuracy than Alvarado 

score criteria (15, 16). RIPASA score 

diagonal criteria include parameters such 

as gender, age, RLQ pain, RLQ pain 

immigration, anorexia, nausea and 

vomiting, length of symptoms, RLQ 

tenderness, RLQ guarding, Rovsing sign, 

rebound tenderness, fever, high WBC, 

negative urine analysis and Foreign 

National Registration Identity Card (16). 

The maximum score here is 16. Various 

studies have reported a threshold of 7.5, a 

sensitivity of 88% and specificity of 67% 

for this score to diagnose appendicitis 

(16). Authors and researchers believe that 

utilizing this score can help reduce cases 

of negative appendectomy (16). Castro et 

al studied the appendicitis inflammatory 

responses (AIR) which consist of 8 

variables with independent diagonal 

values. This system has a sensitivity of 37 

to 96 percent and a specificity of 73 to 99 

percent based upon cut-off>4 and cut-

off>8 in order to diagnose cases of 

appendicitis. According to their 

researches, this system is capable of 

categorizing most patients suspected of 

appendicitis (17). The diagonal criteria of 

AIR include cases of nausea, right lower 

quadrant (RLQ) pain, rebound tenderness 

or muscular resistance, fever, multi-core 

cell leukocytosis (PMN), WBC count and 

CRP level. According to AIR system, 

patients are divided into three groups 

with low, average and high possibility for 

acute appendicitis. AIR system is much 

similar to Alvarado scoring system with 

the only difference being utilization of CRP 

variable. Various studied have pointed to 

the higher accuracy of this system in 

predicting cases of acute appendicitis than 

Alvarado system (17, 18). As some 

researches have described RIPASA or AIR 

or Alvarado as the best criterion to 

diagnose appendicitis and because several 

differing clinical and laboratory 

parameters have been used in these 

criteria with their own specific scores, the 

authors of the present paper designed 

and implemented a research intended to 

compare the diagonal accuracy and value 

of Alvarado criteria, RIPASA criterion and 
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AIR criterion in accurate diagnosis of acute appendicitis.  

 

Materials and Method 

This is a case series research conducted 

on patients complaining about abdominal 

pain suspected on appendicitis resorting 

to Vali Asr Hospital of Arak from March 

2016 to April 2017. With due observation 

of medical ethics principles and after 

obtaining their written consent and 

having briefed them about the procedure 

of the research, the patients took part in 

the research voluntarily. The following 

inclusion criteria were defined: patients 

with abdominal pain suspected of acute 

appendicitis who had appendectomy 

indications based upon clinical 

judgements (based upon presentation, 

physical examinations, and tests), patients 

from both genders and those older than 

18. Those patients who did not agree to 

take part in the research and those who 

were not willing to continue the 

examinations were excluded. Considering 

the inclusion and exclusion criteria and 

through convenient sampling, as many as 

160 participants were selected to take 

part in the research. A checklist of 

demographic and clinical information and 

all three scores of Alvarado, RIPASA and 

AIR were completed. Based upon clinical 

judgement, needs for appendectomy 

were determined. 

This is how the three criteria studied were 

scored:  

Alvarado: 0-4: low possibility, 5-6: 

equivocal, 7-8: probably, 9-10: high 

possibility (17) 

RIPASA: less than 5: no possibility of 

appendicitis, 5-7: low possibility, 7.5-11: 

high possibility, more than 12: definite 

diagnosis (16).  

AIR: 0-4: low possibility, 5-8: average 

possibility, 9-12: high possibility (17). 

Based upon the patient’s response to 

questions, a numerical scale was set by 

the research executor. Blood samples 

were taken from all patients in order to 

assess the number of Leukocytes and 

Granulocytes and measure the CRP level. 

In the first hour when the patient had 

resorted to the emergency service ward, 

urine samples were also taken for full 

urine test. The patients were then sent to 

operation rooms for appendectomy 

within the minimum time possible and 

after appendectomy, samples of the 

appendix were sent to pathology lab of 

Vali Asr Hospital to determine if the 

appendicitis is acute or not. Pathological 

report was considered the golden 

standard to diagnose acute appendicitis. 

During the hospitalization and while being 

discharged, the patients were studied for 

surgical side effects and death toll. The 

following results were achieved based 

upon optimal cut-off threshold score: 7.5 

for RIPASA, 7 for Alvarado, and 8 for AIR. 

Having recorded the above-mentioned 

information, the raw data was analyzed 

using IBM SPSS Statistics v.19. 

Kolmogorov-Smirnov Test was used to 

study the normality of all data in this 

research and proper statistical tests were 

selected based upon the normality status. 

Independent T-test, Chi-Square test, 

Mann-Whitney U Test, Logistic 

Regression, ROC and Mc Nemar charts 



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 60  

 

were used to analyze and study the data. 

The level of statistical significance (P-

value) in this research was set below 0.05. 

Results 

The present research was conducted on 

160 patients suspected of appendicitis. As 

many as 52.5% of all the participants were 

female (84 cases) and 47.5% (76 cases) 

were female. The average age of the 

participants was 28.1 ± 12.6 years. 

Sonography was prescribed for 47 

patients (29.37%) suspected of acute 

appendicitis. Perforated appendicitis was 

diagnosed for 8 patients (5%). The results 

showed that post-appendectomy 

pathological diagnosis was positive for 

88.12% of the patients, while this 

diagnosis was negative for 19 patients 

(11.87%) (no affliction with acute 

appendicitis). The following observations 

with their relative frequencies were 

observed among the patients: 4.37% with 

surgical incision infection, 3.75% with 

Ileus, and 0.62% with hematuria. The 

average length of hospitalization for the 

patients was 4.5 ± 8.2 days. Parameters of 

sensitivity, specificity, negative declarative 

value, positive declarative value and the 

level of negative appendectomy were 

measured for Alvarado, RIPASA, and AIR. 

It turned out that the greatest level of 

sensitivity, negative declarative value, and 

negative appendectomy were associated 

with RIPASA score. AIR score with a 100% 

record in two parameters of specificity 

and positive declarative value was in the 

highest rank of all. The results of statistical 

analysis showed that the difference 

between the quantitative values of 

variables was significant for all three 

scores studied (P-value < 0.05). A detailed 

analysis of the parameters studied in 

Alvarado, RIPASA and AIR is presented in 

table 1 and figure 1.  

Table 1: Parameters studied in Alvarado, RIPASA, and AIR scores 

Variables Score P-value 

Alvarado (score > 

7) 

RIPASA (score > 7.5) AIR (score > 

8) 

Sensitivity (%) 67.23 97.02 71.4 0.0001 

Specificity (%) 85.92 82.32 100 0.012 

Positive declarative 

value (%) 

86.27 85.43 100 0.001 

Negative declarative 

value (%) 

70.42 97.73 66.42 0.032 

Level of negative 

appendectomy (%) 

13.9 14.1 7.4 0.0001 
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Figure 1: A review of the parameters studied in Alvarado, RIPASA, and AIR scores. 1) 

sensitivity, 2) specificity, 3) positive declarative value, 4) negative declarative value, and 5) 

negative appendectomy 

 

Discussion 

Acute appendicitis is an infectious disease 

caused by various factors. It is commonly 

caused as a result of bacterial invasion of 

appendix wall. The clinical symptoms of 

acute appendicitis are completely 

different and it may have classic or 

variables causes. Although acute 

appendicitis is one of the most common 

diseases resulting in operation, the 

disputes observed in occurrence of this 

complication will drive experts into 

confusion and mistakes. As acute 

appendicitis is one of the major causes of 

abdominal surgery in general population 

and because conducting negative 

appendectomy or late diagnosis of 

appendicitis will cause complications and 

dissatisfaction for the patient, the 
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research conducted in the field aim at 

finding clinical or laboratory scores with 

high diagonal accuracy in order to reduce 

cases of negative appendectomy and help 

with the timely diagnosis of acute 

appendicitis and prevent further side 

effects among the patients. Further to 

Alvarado which is widely utilized to 

diagnose acute appendicitis among 

patients, new criteria such as RIPASA and 

AIR have been proposed in order to 

enhance the diagonal accuracy (16, 17). 

Although some recent researches have 

reported high diagonal accuracy for these 

new criteria (16, 17, 19), attracting 

sufficient confidence to new criteria 

requires accurate researches that seek to 

compare various criteria among patients 

with differing clinical conditions in order 

to arrive at a comprehensive conclusion. 

According to the results achieved in this 

research, AIR score is more preferable to 

RIPASA (slightly) and Alvarado 

(significantly) scores to diagnose acute 

appendicitis. Several researches have 

been conducted on this issue. For 

instance, a research was conducted by 

Chong CF et al (16) in 2011. They sought 

to compare Alvarado and RIPASA scores in 

diagnosing acute appendicitis. As many as 

192 patients suffering from lower right-

hand side quarter abdominal pain took 

part in the research. Alvarado and RIPASA 

scores were studied for all patients. The 

results of this study reported the 

following values for sensitivity, specificity, 

positive and negative declarative values in 

7.5 cut-off for RIPASA score respectively: 

98%, 81.3%, 85.3%, and 97.4%. On the 

other hand, the sensitivity, specificity, and 

positive and negative predictive values in 

7 cut-off for Alvarado score were 68.3%, 

87.9%, 86.3%, and 71.4% respectively. The 

results indicate a higher sensitivity and 

negative declarative value for RIPASA than 

what was observed for Alvarado. Based on 

the results of this research, RIPASA score 

in a cut-off of 7.5 is a much better criteria 

than Alvarado score to diagnose acute 

appendicitis. Chong CF et al (15) 

compared RIPASA and Alvarado scores in 

diagnosing acute appendicitis in 2010. As 

many as 312 patients suspected of acute 

appendicitis took part in their research 

and were examined with both scores. 

According to the results of their research, 

the following values were reported for 

sensitivity, specificity, and positive and 

negative declarative values of RIPASA 

score in 7.5 cut-off respectively: 88%, 

67%, 93%, and 53%. The level of negative 

appendectomy in RIPASA score was 6.9% 

which was significantly less than 16.3% 

reported in Alvarado score (P-value = 

0.0007). The results of the studies 

conducted by Chong CF et al in 2010 and 

2011 point to priority of RIPASA to 

Alvarado. This is in line with the results 

achieved in our research. In a research 

conducted by Kollar et al (20) in order to 

compare Alvarado with AIR in diagnosing 

acute appendicitis, it became clear that 

AIR was better than Alvarado in exclusion 

of cases with low risk and it has a greater 

accuracy than Alvarado in cases with high 

risks of appendicitis. The specificity and 

positive prediction for AIR in our research 

was 97% and 88% respectively, while 

these two variables for Alvarado were 

76% and 65% respectively. In another 

research conducted by De Castro SM et al 

(17) in 2012 in order to compare the AIR 

and Alvarado scores in diagnosing acute 

appendicitis, it became clear that the 

diagonal characteristics of AIR (96%) was 

significantly more than that of Alvarado 

(82%). Another research by Anderson M 

et al (19) in 2008, AIR and Alvarado scores 
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were compared with one another in 

diagnosing acute appendicitis. As many as 

545 patients suspected of acute 

appendicitis were examined in terms of 

both diagonal criteria. According to the 

results achieved in their research, the 

diagonal accuracy of AIR in diagnosing 

advanced appendicitis (97%) and all cases 

of appendicitis (93%) was significantly 

more than the accuracy reported for 

Alvarado (92% and 88% respectively) (P-

value = 0.0027, P-value = 0.0007 

respectively). Based on a review of the 

literature and the results achieved in this 

research, we may conclude that RIPASA 

and AIR scores are more preferable than 

Alvarado score in diagnosing acute 

appendicitis. Shortage of studies that aim 

at comparing these 3 scores and a 

comparison of RIPASA and AIR and due to 

the differences between these studies in 

terms of the population studied and 

sample volume, further studies are 

recommended in the future in order to 

arrive at a general conclusion.  

 

Conclusion 

According to our research, RIPASA with a 

cut-off value of 7.5 and AIR with a cut-off 

value of 8 are more preferable than 

Alvarado with a cut-off value of 7 in 

diagnosing acute appendicitis. On the 

other hand and more accurately speaking, 

the sensitivity and negative declarative 

value of RIPASA score is more than AIR, 

while the specificity and positive 

declarative value of AIR is more than 

RIPASA. Anyhow, the fact that negative 

appendectomy is less in AIR besides its 

100% specificity and positive declarative 

value suggests that AIR score is more 

applicable and useful in diagnosing and 

guiding patients with acute appendecitis

. 
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Abstract  

Introduction and objective: Premenstrual syndrome is a set of physical, 

psychological and emotional symptoms associated with the menstrual cycle in 

women. The objective of our study was to investigate the effect of dill tablet on the 

improvement of sleep disorders caused by premenstrual syndrome. 
Methods: This study is a randomized, double-blind, placebo-controlled study in 

which 142 patients with premenstrual syndrome were randomly divided into two 

placebo and Anethum groups. At the beginning and end of the study, Petersburg 

quality of sleep disorders questionnaire was completed.  Anethum group received two 

tablets (every 12 hours) from day 14 to day 24 of monthly cycle and the placebo group 

received a one tablet made of wheat flour per day from day 14 to day 24 of monthly 

cycle. Then, the results of the questionnaire were analyzed using spss20.  

Results: mean score of sleep after prescription of medicine in Anethum group was 

significantly less than that in placebo group (p≤0.001). 
Conclusion: The results showed the dill tablet is effective and useful in reducing 
sleep disorder caused by premenstrual syndrome. It seems that dill tablet to be 
effective in the treatment of premenstrual syndrome and it can be used. 

Keywords: dill tablet (Anethum Graveolens), sleep disorders, premenstrual syndrome 

Introduction  
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Property of herbal and industrial 

medicines plays an important role in 

the health policies of community. 

Herbal medicines have been used 

commonly in Iran since old days and 

older families recommended them for 

young families in certain situations. 

Most people consider herbal medicines 

as natural, safe and without side effects 

medicines (1). However, these 

medicines may cause some side effects 

or medicine interferences (2). 

Therefore, use of herbal medicines 

requires further studies. Investigating 

the right dose and the right time to use 

these medicines will help physicians 

and patients to use herbal medicines 

with greater assurance and certainty 

(3). Puberty is one of the most 

important life transition stages 

associated with certain physiological 

and psychological changes, and it 

might have a substantial impact on later 

stages of life. The changes in males and 

females are different. Puberty in girls 

usually occurs from 12 to 15 years and 

the most important sign of puberty is 

onset of menstruation (4). Premenstrual 

syndrome is a set of physical, 

psychological and emotional symptoms 

associated with the menstrual cycle in 

women and manifests itself before the 

onset of menstruation. 

The emergence of these symptoms can 

affect the occupational, personal and 

social lie of them and their performance 

and quality of life. This syndrome is 

classified among the mood disorders, 

and about 30 to 80 percent of women 

experience it mildly and 2 to 10 percent 

of them experience it severely (5). This 

severe form of experiencing the 

premenstrual symptoms has been called 

as Premenstrual Dysphonic Disorder 

(PMDD). This severe form of the 

symptoms creates disabling condition 

and disrupts the occupational and social 

life and family relations severely. The 

main difference between premenstrual 

syndrome (PMS) and Premenstrual 

Dysphonic Disorder (PMDD) is the 

severity of symptoms experienced and 

the severity of effects left on various 

personal, social and occupational 

functions (6). In addition, in PMDD, 

the main complain should include the 

experience of at least 5 symptoms out 

of 11 symptoms of disorder and 

severity of these symptoms in the last 

luteal phase should be greater than 

severity of symptoms in other periods 

during the one year (7). In general, 

symptoms must begin in one or two 

weeks before the start of bleeding and 

they should reduce by start of bleeding 

and finally no symptom should be seen 

during the week after bleeding (4). Two 
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hundreds to three hundreds symptoms 

have been diagnosed for premenstrual 

syndrome. It should be noted that most 

of these symptoms are not specific and 

every woman according to her 

particular conditions may have these 

symptoms (for accurate diagnosis of 

premenstrual syndrome, women should 

refer to physician). The main symptoms 

can be categorized into the following 

forms: 
1-Physiological symptoms: 

headache, migraine, epilepsy 

attacks, dizziness, fainting, joint 

pain, abdominal pains, muscle 

cramps, especially in the legs, 

pain in breasts, chest pain, 

constipation problems, weight 

gain, runny and stuffy nose, 

sound changes, flatulence, itchy 

throat, tonsillitis, boils, acne and 

herpes and gastrointestinal 

problems are among the most 

important symptoms (5). 

2- Psychological symptoms: 

irritability, fatigue, boredom, a 

sense of frustration, aggression, 

depression, behavioral changes, 

loss of motivation to do works, 

mood swings, anxiety, difficulty 

in concentrating, sleep 

disturbances and stress are also 

important psychological 

symptoms (7 and 8). In addition, 

symptoms such as excessive 

desire to eat sweets and food, 

loss of sensory and motor 

coordination in people are seen 

(9). Although definitive reason 

has not been found about on 

formation of premenstrual 

syndrome and premenstrual 

syndrome mood disorders, 

researchers have been provided 

various opinions and the reasons 

in this regard. One of the most 

important ideas in this regard 

believes that women who have 

premenstrual syndrome or 

premenstrual syndrome mood 

disorders may show abnormal 

reactions to normal hormonal 

changes in their bodies due to 

menstrual cycle. The 

fluctuations occurring in the 

amount of estrogen and 

progesterone in the normal form 

during the menstrual cycle can 

cause changes in serotonin. Any 

abnormal reaction to this 

situation could contribute to 

forming premenstrual syndrome 

premenstrual syndrome mood 

disorders. Increased blood 

prolactin, sensitivity to male 

hormones, thyroid gland 

disorder, and lack of vitamin B-
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6 also can be effective in this 

regard. 

Obesity and increased body fat can 

affect the balance between estrogen and 

progesterone. Fat tissue in the body can 

cause the conversion of androgens 

(male hormones) to activated estrogens 

and thus disturb this balance followed 

by negative reactions (10). Stress and 

mood disorders (personal or family 

history), poor diet, high consumption of 

caffeine (11), increasing age, family 

violence, different social, occupational, 

and finally pressures and finally 

genetics may be effective in the 

forming this syndrome (8 ). 

Because of the traditional use of dill 

seed and the belief of women about its 

effects in various diseases of women, 

including facilitating delivery, 

postpartum bleeding, and 

dysmenorrhea and given the fact that 

dill improves symptoms such as sleep 

disorders and bloating, we decided to 

assess the effectiveness of dill son 

improvement of symptoms caused by 

premenstrual syndrome. 

 

Materials and methods  

This study is a randomized, double-

blind, placebo-controlled study 

conducted in Taleghani Therapy 

Center. The inclusion criteria of study 

included 15-45-year-old women, 

referring to Taleghani Hospital of Arak, 

Kosar clinic, and the Imam Reza Clinic 

and patients with premenstrual 

syndrome on the basis of DSMIV 

criteria. The exclusion criteria of study 

included patients with mental disorders 

such as depression, anxiety, etc. 

patients with sleep disorders non-

related to premenstrual syndrome and 

any consumption of sedative and 

hypnotic medicines and dissatisfaction 

of person to continue the study. The 

questionnaire of demographic and 

gynecologic characteristics was 

completed for each patient in the study, 

and the number of patients in each 

group included 71 people that patients 

were assigned into to control and 

sample groups using the table of 

random numbers. In each group, for 

group patients, Petersburg sleep quality 

questionnaire was used at the beginning 

and end of study (3). Supplementary 

description about the introduction of 

the questionnaire and its reliability and 

validity is attached. For the study group 

at the time of referring, two dill tablets 

(Anethum) per day (every 12 hours) 

were given from day 14 to day 24 of 
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monthly cycle and placebo is given for 

control group (placebo was a tablet 

made of what flour similar to Anethum 

prescribed by pharmacy at the request 

of physician). One placebo was given 

for them daily at the same day from day 

14 to 24 day of monthly cycle. Then, 

the rate of reduction in mentioned 

symptoms was studied and compared in 

two groups. The results of the 

questionnaires were analyzed 

statistically. Data were analyzed using 

SPSS 20 software and Wilcoxon tests 

to determine the effects of treatment 

before and after the study in both 

groups. Nonparametric Wilcoxon test 

was used to compare the average of 

each column of numbers against 

assumed average. To compare the two 

groups, the differences in the variables 

before and after the study were 

calculated and mean ranks were 

analyzed using Mann-Whitney test. 

 

Results  

In this study conducted in the form of 

double blind placebo-controlled clinical 

trial, 142 patients were included and 

they were randomly assigned into two 

groups of Anethum and placebo. The 

mean age of the patients in the 

Anethum group was 21.2 ± 4.1, and in 

the placebo group, it was 20.9 ± 4.4. 

Using T-test and P value obtained, 

significant difference was not found 

between the mean ages of patients in 

two groups (p value≥ 0.05) in [Table 1 

And 2]. 

Table 1: comparing the mean age of the patients with premenstrual syndrome in two 

Anethum (dill) and placebo groups 

 Groups  
Anethum 
group  

Placebo group  P value 

Mean age of patients 
(Mean ± SD  )  

4.1±21.2 4.4±20.9 

T-test 
P value ≥ 0.05 
no significant 
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Table 2: comparing the mean score of sleep disorders before prescribing the medicine 

in patients with premenstrual syndrome in both groups of Anethum (dill) and placebo 

Groups  
Anethum 
group  

Placebo group  P value 

Mean score of sleep disorders 

(Mean ± SD  )  
4.5±8.95 3.3±9.1 

T-test 

P value ≥ 0.05 

no significant 

 

In comparing score of sleep disorder 

before prescription of the medicine in 

patients with premenstrual syndrome, 

the mean and SD score of sleep 

disorders in the Anethum group was 

8.95 ± 4.5, and it was 9.1 ± 3.3 in 

placebo group, which according to P 

value ≥ 0.05 obtained using T-test 

statistical test, significant difference 

was not found among patents in terms 

of mean score of sleep disorder before 

prescribing the medicine [Figure 1]. 
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Figure 1: Comparison the mean score of sleep disorder before prescribing the 

medicine in patients with premenstrual syndrome in both Anethum (dill) and placebo 

groups 

 

 

 

 

Table 3: Comparison the mean score of sleep disorder after prescribing the medicine 

in patients with premenstrual syndrome in both Anethum (dill) and placebo groups 

Groups  
Anethum 

group  

Placeb 

group  
P value 

Mean score of sleep disorder 
(Mean ± SD  )  

4.1±3.7 3.2±8.1 

T-test 
P value ≤ 0.001 
Significant 

 

In [Table 3] After prescription of 

Anethum and placebo, comparing the 

mean score of sleep disorder between 

groups of patients with premenstrual 

syndrome showed that the mean score of 

sleep disorder after medicine 

prescription in the Anethum group was 

significantly less than that in the placebo 

group. In other words, Anethum was 

very effective in reducing sleep disorder 

caused by premenstrual syndrome (P 

value ≤0.001) [Figure 2].  
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Figure 2: Comparing the mean score of sleep disorder after medicine prescription in 
patients with premenstrual syndrome in two Anethum (dill) or placebo groups 

 

 

 

Discussion  

This study was conducted to investigate 

the effect of dill tablet (Anethum 

Graveolens) on improvement of sleep 

disorders associated with premenstrual 

syndrome on 142 patients. It was 

conducted in double-blind placebo-

controlled clinical trial. The results 

showed that patients in both groups 

showed no significant difference in terms 

of mean age s. mean score of sleep 

disorders before prescribing medicine 

showed no significant difference 

between patients of two groups.   

However, after prescription of Anethum, 

mean score of sleep disorders in both 

groups of patients with premenstrual 

syndrome showed that the mean score of 

sleep disorders in the Anethum group 

was significantly lower than that in the 

placebo group. In other words, Anethum 

was very effective and useful in reducing 

sleep disorder caused by premenstrual 

syndrome. The results showed that the 

mean difference in severity of 

symptoms (physical and mental) of 

premenstrual syndrome after 

intervention was lower in the Anethum 

group compared to the placebo group. 

The exact cause of premenstrual 

syndrome is unknown so far, but it is 
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more attributed to sex hormones and 

central neurotransmitters. Most of the 

syndrome symptoms are similar to 

conditions in which serotonin 

neurotransmitter decreases. For this 

reason, the first line for the treatment of 

this syndrome is serotonin reuptake 

inhibitors such as fluoxetine and 

sertraline. Daily prescription of 60-20 

mg of fluoxetine may remove these 

symptoms. Studies show its effect on 

premenstrual syndrome (12). Dill tablet 

(Anethum Graveolens) with similar 

effects of fluoxetine stimulates central 

nervous system and enhances the 

mood, so reducing premenstrual 

symptoms, especially mental 

symptoms, can be explained and 

considering the effect of dill tablet, 

reduction in symptoms such as bloating 

and pain in breasts is justified (1). 

Studies that directly examine the effect 

of dill tablet (Anethum Graveolens) on 

PMS pay was not available, but study 

conducted by Pak et al in 2005 on other 

plants that have therapeutic effects 

similar to dill tablet revealed a 

significant difference in reduction of 

severity of premenstrual syndrome 

symptoms between the two groups after 

treatment (13). Hekmatzadeh in 2014 

concluded that Anethum Graveolens 

seed effect without any complication 

on mother and fetus affected severity of 

pain and duration of delivery (14). In a 

study conducted by Ebrahimzadeh et al 

in the year 2012, it was shown that the 

use of dill seed was effective in uterus 

contractions and shortened the duration 

of first stage of delivery (15). 

Mohammadinia et al in 2013 although 

showed that the effects of mefenamic 

acid on reduction of pain severity was 

higher compared to dill, due to public 

interest in herbal medicines and their 

lower side effects, taking their extract 

is recommended for dismanore 

treatment (16). In addition, the study 

conducted by Mokhber et al in 2005 

that examined the effect of fluoxetine 

in the treatment of premenstrual 

syndrome showed that prescription of 

20 mg / day fluoxetine reduced mental 

and physical symptoms of premenstrual 

syndrome (17). Results of study 

conducted by Cohen et al in 2002 show 

the same results (18). In a study by 

Mahdavian et al in 2001, it was 

reported that the oral intake of 6-7 g 

dill seed extract after delivery due to 

contractive effects compared with 

oxytocin reduced bleeding after 

delivery without any side effects (19). 

Gharib Naseri et al in 2005 reported 

that aqueous and alcoholic extract of 

dill fruit reduced oxytocin and KCL-

induced contraction in virgin rat uterus 

and the inhibitory effect of extract on 
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oxytocin-induced contraction was more 

compared to inhibition of contractile 

response induced by KCL (20). 

Regarding the reduction in the severity 

of symptoms in a placebo group, it 

should be stated that using placebo 

especially in studies of premenstrual 

syndrome is important that most of 

treatments reported the rate of response 

to placebo 30 to 40 percent. According 

to the Aspyarov in treatment of 

premenstrual syndrome, due to the 

severe responses to placebo, 

interpretation of the studies is difficult 

and only those studies can give reliable 

data that double-blind, placebo-

controlled and randomized (9). 

Accordingly, considering this strength 

of this study and as it follows-up the 

symptoms for 2 months, results of this 

study are reliable. Our study showed 

that dill tablet (Anethum Graveolens) is 

without complication and it is very 

effective in treatment of premenstrual 

syndrome. According to the same 

effects of fluoxetine on premenstrual 

syndrome and the side effects of 

fluoxetine, such as insomnia, nausea, 

headache and loss of sexual desire, it 

can be used as an alternative treatment 

for this problem common in women. 

 

 

 

Conclusion  

Overall results of our study showed 

that the dill pill (Anethum Graveolens) 

is very effective in reducing sleep 

disorders caused by premenstrual 

syndrome and it reduces the overall 

severity of mental and physical 

symptoms.  Without any side effect and 

change in specific in menstrual pattern, 

it seems that dill tablet to be very 

effective in treating premenstrual 

syndrome and it can be used for this 

problem.  
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Abstract 

Studies have suggested that early diagnosis of breast cancer, significantly decreased the 
mortality rates of breast cancer. The most frequent diagnostic modalities for detecting the 
breast lesions are imaging, which could help to assess the breast tissue in details and it 
includes: Mammography, Ultrasonography, and Magnetic Resonance Imaging (MRI). It has 
been suggested that diffusion-weighted imaging (DWI) might be more useful to differentiate 
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the malignant from benign breast lesions. Thirty women ranging from 20 to 67 years with 
breast lesions (61 lesions) were enrolled in this study. Most of the malignant lesions (67%) on 
MRI show speculated appearance and all showed irregular margin. In this paper we observed 
Lesions with well-defined smooth margins and homogenous internal enhancement pattern has 
a high predictive value for benignity. 87% of malignant lesions showed heterogeneous 
enhancement in our study .only 5%of the benign lesions show heterogeneous enhancement 
indicating high specificity and less sensitivity for the same. All infiltrative malignancies in 
our study revealed either malignant or indeterminate type of curves. Using either plateau or 
washout pattern as an indicator of malignancy, yielded a sensitivity of 100%. None of the 
malignant lesions had benign type curve suggesting a high negative predictive value benign 
curves in malignancy. We have found that DWI for breast lesions can differentiate benign 
from malignant lesions with a high sensitivity and specificity. In conclusion, DWI could be a 
useful technique for characterizing breast tumors, especially for lesions that cannot be 
adequately characterized by mammography (dense breast), ultrasonography and routine 
magnetic resonance imaging. 
 
Keywords: Magnetic Resonance Imaging (MRI); Diffusion-weighted Imaging (DWI); Breast 
Lesions. 
 

1. Introduction 

It has been shown that the most common 
noncutaneous cancer in the female is 
breast cancer (1). Due to high incidence 
rates of this disease, more attentions about 
medical and socioeconomic cares should 
be apply to detect this condition in its 
initial stages (2). Past studies have 
suggested that early diagnosis of breast 
cancer, significantly decreased the 
mortality rates of breast cancer (3-5). Also, 
it has demonstrated that fibroadenoma is 
the most common benign lesions, whereas, 
invasive ductal carcinomas are the most 
common in malignant lesions (6).  

The most frequent diagnostic modalities 
for detecting the breast lesions are 
imaging, which could help to assess the 
breast tissue in details and it includes: 
Mammography, Ultrasonography, and 
Magnetic Resonance Imaging (MRI) (7). 
Recently, MRI mammography has been 
shown as an extremely promising tool in 
diagnosing and analyzing of breast lesions 
(8). The worthiness of breast MRI is the 
capability of this tool to show the cancer in 
high dense breast tissues, multi-centric and 
multi-focal diseases, tumors in a three-
dimensional way, and the invasive 
component in ductal carcinoma in situ 

lesions (9-18). Therefore, MRI could be a 
potential modality to simplify diagnosis 
and treatment in breast lesions. 

Although, past evidence have shown that 
the breast MRI has the most sensitive 
diagnostic technique (0.90) of breast 
lesions, the specificity of this technique is 
lower (0.72)  in compare to other imaging 
modalities (19). Past studies suggest that 
using dynamic contrast-enhanced MRI 
scan could produce high contrast 
resolution and better detection of breast 
cancer or lesions with a higher sensitivity 
in initial stages in compare to other 
imaging tools such as compared with 
mammography and ultrasound (10, 20-22). 
However, sometimes it is difficult to 
distinguish between malignant and benign 
lesions by using MRI scan with contrast 
enhancement patterns. In this case, it has 
been suggested that diffusion-weighted 
imaging (DWI) might be more useful to 
differentiate the malignant from benign 
breast lesions (8, 23, 24). Without any 
contrast, DWI could excavate the local 
tissue and detect the Brownian motion of 
water protons and affected tissue regions 
will show an increasing signal intensity. 
DWI provides new and different 
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information about the biophysical 
properties of tissue. The consequent 
reduction of macroscopic motion effect 
makes possible the use of DWI in 
detection and characterization in breast 
MRI imaging (25).  

In this paper, we have tried to assess to 
efficacy of DWI-MR on diagnose of breast 
lesions and in addition we investigated its 
accuracy for differentiating the malignancy 
from benign lesions. 

   

2. Materials and methods 

Patients with suspicious breast lesions 
lump in the breasts or known case of breast 
carcinoma were referred to our department 
for cross sectional imaging. Thirty women 
ranging from 20 to 67 years breast lesions 
(61 lesions) were referred for MR 
examination in Department of radiology, 
Vydehi institute of medical science, 
Bangalore within October 2011 to May 
2013. All the patients had undergone 
mammography (cranio-caudal and oblique 
views) and sonomammography with high 
frequency transducer (frequency 7.5 MHZ) 
using Philips HD15 as well. 

Inclusion criteria: 

Patients who have a known breast 
lesion or high  

Suspicion for lesion or patients with 
breast implants 

All age groups are included 

Exclusion criteria: Any person who 
have contraindications to MRI               

MR Imaging protocol 
MR examination were performed on a 

1.5 Tesla Philips Achieva scanner (Philips 
Medical system, Netherlands) using 
dedicated breast coil with patients 
positioned prone with the breasts hanging 
freely into cushioned openings which are 
surrounded by breast coil, which is a 
Signal receiver that works with the MRI 
unit to create images. 10 ML of 
Gadolinium was injected IV for all the 
patients. 

Multi sequencial scanning is done 
(6phases ).The protocol incudes 
T1,T2,STIR & DW Axial and post 
contrast with dynamic Scanning over 
10min ,1.5 min for each Phase followed by 
1min single acquisition  in the sagittal 
plane. Time intensity curves will be 
generated along the Areas of interest. The 
pulse sequences was acquired contrast and 
non-contrast with parameters as shown in 
[Table 1].  

Kinetic data was evaluated by visually 
assessing the lesion enhancement pattern, 
by placing a region of interest (ROI) to 
obtain kinetic curves, and by using a 
computer-aided detection sys- tem. 

The apparent diffusion coefficient (ADC) 
values were automatically calculated by 
placing the ROI well within the confines 
of the lesion. Fatty glandular parenchyma, 
which shows homogeneous signal 
intensity on the ADC map, was used as a 
reference. The ADC values were 
automatically measured by drawing ROIs. 
In our prospective study comprising 30 
patients referred to radiology diagnosis 
department of Vydehi hospital. Dynamic 
contrast MRI study was performed and 61 
lesions were detected in these 30 patients. 
Kinetic curves generated in areas of 
interest. Final impression was based on 
conventional and contrast enhanced MRI 
including kinetic curve as to whether the 
lesion is benign or malignant which was 
correlated with biopsy. Also, it should be 
noted that all data were analyzed by SPSS 
software version 24. 
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3. Results 

 

Thirty women ranging from 24 to 67 years 
old with total 61 breast lesions were 
presented for breast imaging.  Most of the 
patients are among 30-40 years old 
(43.4%), followed by 20-30 (23.3%), 40-
50 (16.6 %) and 60-70 (10%), which has 
shown in [Figure 1]. 

 In [Table 2], we has shown the 
total number of 38 benign lesions (36 
Fibroadenoma, one Paget disease and one 
Hamartoma) and 23 malignant lesions (20 
Ductal carcinomas and 3 medullary 
carcinomas) were included. 

In benign lesions (36) 94% were 
presented mass and 6% were found as non-
mass morphologically. 97.5% were 
presented as well-defined rounded lesions 
however 1 lesion (2.5%) had shown 
irregular margins. Coming to signal 
intensity 68% of lesions showed high 
signal intensity on T2W sequence and 32% 
revealed intermediate signal intensity. 55 
% of lesions were homogenously 
enhancing, 5.5% appeared heterogeneous 
and 39.5% had internal septation, there 
was no rim enhancement in any of the 
lesions. Enlarged lymph nodes were noted 
in 60% of lesions and 40% of lesions 
showed no enlarged lymph nodes [Table 

3].  

In malignant lesions 100% 
appeared as mass, 91.3% of lesions 
showed spiculated and irregular margins 
and 8.7% of lesions appeared as round 
with well-defined margins. 47.9 % of 
lesions showed T2W low signal intensity 
.T2W signal intensity was high in 17.3%, 
intermediate in 34.8% and low in 47.9% of 
lesions. Most of the lesions (87%) showed 
post contrast heterogenous enhancement 
and 13% showed homogeneous 
enhancement.  There was no evidence of 
ring enhancement or internal septation in 

any of the lesions. Majority of lesions 
(78%) were associated with 
lymphadenopathy and in 22% there was no 
significant lymphadenopathy [Table 4]. 
Also, the morphologically appearance of 
each specific benign and malignant lesion 
is listed in the [Table 5, 6, 7, 8 And 9]. 

Among “3” medullary carcinoma 
observed in the study 3 (100%) presented 
as mass lesion , 66% (2/3) presented as 
rounded mass, with heterogeneous pattern 
of internal architecture (66.7%) and T2W 
low signal intensities (100%). 

Post contrast kinetic curves were 
obtained for each lesion and the results 
showed 86% of benign lesions to be type I 
and no malignant lesion with type I kinetic 
curves was observed in our study, 14% of 
benign lesions and 34.7% of malignant 
lesions revealed type II and 65.3% of 
malignant lesion showed type III kinetic 
curves, however there was no benign 
lesion with type III kinetic curves [Table 

10].  

On Diffusion Weighted Imaging 68% of 
benign lesions appeared bright and 
revealed restricted diffusion and 32% 
showed intermediate signal intensity 
[Table 11]. 

In malignant lesions 47% showed high 
signal and 30.4% revealed intermediate 
and 22.6% showed low signal intensity. 
However ADC values measured were 
lower for malignant lesions compared to 
benign lesions [Table 12]. 

According to our result the ADC 
value showed 100% sensitivity and 
specificity for benign lesions whereas in 
malignant lesion the sensitivity of ADC 
value is 91.3% and specificity is 100% 
with PPV of 100% and NPV of 95%. 

ADC values were calculated for all 
the lesions and the highest and lowest 
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values of ADC for benign and malignant 
lesions were identified. The ADC value for 
malignant lesions was significantly lower 
ranging from 0.8 to 1.9 mm2/ s with mean 
ADC value of 1.14 mm2, however the 
mean ADC value for benign lesions was 
1.5 mm2 / s ranging from 1.01 to 2.1 mm2/ 
s. 

 Based on previous studies lesions 
with ADC values from 1.3 to 1.5 mm 2 /s 
should be considered benign whereas 
lesions with ADC values ranging between 
0.85 and1.1 mm 2 /s were considered 
malignant whereas in our study in two 
proven malignant lesions the ADC value 
was calculated 1.5 (ductal carcinoma) and 
1.9 mm2/s (medullary carcinoma). 

As in malignant lesions 100% were 
detected as malignancy on MRI, 91.3% on 

ultrasound and 82.6% on mammography. 
Coming to benign lesions 97.3% were 
detected as benign on MRI, 92% on 
ultrasound and 84% on mammography 
[Table 13] and [Figure 2, 3 And 4]. 

In our study MRI has showed 100% 
sensitivity and 97.5% specificity for 
malignant lesions and sensitivity of 97.5% 
with 100% specificity for benign lesions 
[Table 14].  

Ultrasound revealed 91.3% sensitivity and 
92.2% specificity for malignant lesions 
and 92.1% sensitivity and 91.3% 
specificity for benign lesions [Table 14]. 

Mammography revealed sensitivity of 82% 
and specificity of 84.2% for malignancies 
and 84.2 % sensitivity with 82.6% 
specificity for benign lesions [Table 14]. 

4. Discussion 

 

In this study we have shown that the most 
of the malignant lesions (67%) on MRI 
show speculated appearance and all 
showed irregular margin. Lesions with 
well-defined smooth margins and 
homogenous internal enhancement pattern 
has a high predictive value for benignity 
87% of malignant lesions showed 
heterogeneous enhancement in our study 
.only 5%of the benign lesions show 
heterogeneous enhancement indicating 
high specificity and less sensitivity for the 
same. In addition, we have found that DWI 
for breast lesions can differentiate benign 
from malignant lesions with a high 
sensitivity and specificity. 

 Breast cancer represent the most 
frequent cause of cancer death in women 
worldwide (26). Past evidence have shown 
that mammographic screening could be 
useful in the decrement of breast cancer 
mortality rates; however, the limitations of 
this modality, especially in women with 
high density breasts, are well recognized 
(27, 28). However, there is limited 

evidence on these modalities and 
diagnostic accuracies of these tools in 
women with average risk of breast cancer 
or have suspicious lesions in their breasts.  

The most primary aim and 
challengeable matter is to detect the breast 
cancer and other lesions in breast imaging. 
The combination of decreased 
mammographic sensitivity and increased 
prevalence of breast cancer in denser 
breasts has prompted interest in the 
investigation of supplemental screening 
with ultrasound or even MRI (29). 
Advantages attributes of MR imaging for 
diagnostic evaluation of breast cancer 
includes high soft tissue contrast, 
multiplanar sectioning, which permits the 
acquisition of contiguous thin sections that 
enable a full three-dimensional 
representation of breast; and the absence of 
ionizing radiation. The sensitivity of MR 
imaging for detection of breast cancer is 
very high, and approaches 100% for 
invasive carcinoma (16, 30-33). 
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Breast magnetic resonance imaging 
(MRI) provides both morphological and 
physiologic tissue features that are useful 
in discriminating malignant from benign 
lesions. Contrast enhanced MRI is 
valuable for diagnosis of small tumors in 
dense breast and the structural and kinetic 
parameters improved the specificity of 
diagnosing benign from malignant lesions. 
It is a complimentary modality for 
preoperative staging, to follow response to 
therapy, to detect recurrences and for 
screening high-risk women (30, 34). 

In this manuscript, we have 
observed the MRI morphology for all the 
lesions in which the result was similar to 
previous studies as in our study benign 
lesions were appear as mass in 94% of 
cases and non-mass in 6% however 100 % 
of malignant lesions were presented as 
mass. 97.5% of benign lesions had well-
defined and regular margins however there 
was a single benign lesion (2.5%) which 
has showed an irregular margins. Coming 
to T2W signal intensity was appear high in 
68% and intermediate in 32% of benign 
lesion however in malignant lesions T2W 
signal intensity was high in 17.3%, 
intermediate in 34.8% and low in 47.9% of 
lesions. 

Enhancement pattern was observed 
in 55 % of benign lesions were 
homogenously enhancing, 5% appeared 
heterogeneous and 39% had internal 
septation, there was no rim enhancement 
in any of the lesions whereas in malignant 
lesions 87% appeared heterogeneous and 
13% showed homogeneous enhancement, 
there was no evidence of ring enhancement 
or internal septation in any of the lesions. 
Seventy-eight percent of malignant lesions 
and 60% of benign lesions were associated 
with significant lymphadenopathy. 

Kinetic curves were also evaluated 
and 8 out of these 23 patients who had 
malignancy, showed intermediate type of 
kinetic curves accounting to 34.7% of type 
2 curve category .15 patients with 
malignant lesions showed type III curve. 
In benign lesions 86% showed type I and 

14% showed type II kinetic curves which 
was similar to the study done by Christiane 
Katharina Kuhl et al 8  which had shown 
the distribution of curve types for breast 
cancers type I (benign type)- 8.9%; type II 
(intermediate type)- 33.6%; and type 
III(malignant type)- 57.4%. The 
distribution of curve types for benign 
lesions was type I-83.0%; type II-11.5%; 
and type III-5.5%.  
  Past study demonstrated that the 
incremental value of contrast-enhanced 
MRI in the diagnosis and treatment 
planning using three–time point kinetic 
and morphologic analysis in addition to 
mammography and sonography in patients 
thought to have early-stage breast cancer 
(35).  The result was similar to our study 
and the sensitivity for MRI was 100% 
(44/44) for predicting a breast malignancy 
and the specificity was 73.7% (14/19) for 
predicting benign lesions however in our 
study also MRI showed 100% sensitivity 
and 97.5% specificity for malignant 
lesions and sensitivity of 97.5% with 
100% specificity for benign lesions.  

In our study, we also have 
evaluated the role of DWI in 
distinguishing benign from malignant 
breast lesions. DWI reflects changes in 
water molecule mobility 4 caused by 
alterations of the tissue environment due to 
a pathologic process. Therefore, 
measurement of the motion of water 
molecules can provide an additional 
feature that may further increase the 
specificity of the MRI classification of 
breast lesions. We obtained ADC values 
revealed significant difference between 
benign and malignant lesions. ADC values 
were calculated for all the lesions in our 
study and the highest and lowest values of 
ADC for benign and malignant lesions 
were identified. The ADC value for 
malignant lesions was significantly lower 
ranging from 0.8 to 1.9 mm2/ s with mean 
ADC value of 1.14 mm2, however the 
mean ADC value for benign lesions was 
1.5 mm2 / s. 
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Based on previous studies lesions 
with ADC values from 1.3 to 1.5 mm 2 /s 
should be considered benign whereas 
lesions with ADC values ranging between 
0.85 and1.1 mm 2 /s were considered 
malignant whereas in our study in two 
proven malignant lesions the ADC value 
was higher and calculated 1.5 (ductal 
carcinoma) and 1.9 mm2/s (medullary 
carcinoma) however both of the lesions 
had necrotic areas within (36). In DWMR 
study done by Fernanda philadelfo et al. 
evaluated the breast lesions by DWMR, 
the mean ADC values were correlated with 
imaging findings and histopathologic 
diagnoses (37).  

Also, it has demonstrated the role 
of DWMR in characterization of benign 
and malignant breast lesions performed in 
patients with solid breast lesions were 
included (36).  

Savannah C. Partridge et al. (38) 
evaluated the apparent diffusion co-
efficient values for discriminating benign 
and malignant breast lesions. Similar to 
our study the mean ADC was significantly 
lower for malignant than for benign lesions 
for both mass lesions (mean difference, 
0.49 × 10–3 mm2/s; p < 0.001) and lesions 
with non-masslike enhancement (mean 
difference, 0.20 × 10–3 mm2/s; p = 0.02). 
Also, they showed that there was no 
relation (p > 0.05) between ADC value 
and lesion size for benign or malignant 
lesions. In our study also the size of the 
lesion had not made any effect of ADC 
values. 

In our study, on DWI, 68% of 
benign lesions appeared bright and 
revealed restricted diffusion and 32% 
showed intermediate signal intensity. In 
malignant lesions 47% showed high signal 
and 30.4% revealed intermediate and 
22.6% showed low signal intensity.  ADC 
values were calculated for all the lesions 
and the highest and lowest values of ADC 
for benign and malignant lesions were 
identified. The ADC value for malignant 

lesions was significantly lower ranging 
from 0.8 to 1.9 mm2/ s with mean ADC 
value of 1.14 mm2 , however the mean 
ADC value for benign lesions was 1.5 
mm2 / s ranging from 1.01 to 2.1 mm2/ s. 
According to our result the ADC value 
showed 100% sensitivity and specificity 
for benign lesions whereas in malignant 
lesion the sensitivity of ADC value is 
91.3% and specificity is 100% with PPV 
of 100% and NPV of 95%. 
As in malignant lesions 100% were 
detected as malignancy on MRI, 91.3% on 
ultrasound and on mammography 82.6% 
were diagnosed as malignancy. Coming to 
benign lesions 97.3% were detected as 
benign on MRI, 92% on ultrasound and 
84% on mammography. 
Also, we calculated that MRI has showed 
100% sensitivity and 97.5% specificity for 
malignant lesions and sensitivity of 97.5% 
with 100% specificity for benign lesions. 
However, meta-analysis which done by 
Nicky H. G. M. Peters et al. showed 90% 
sensitivity and 72 % specificity (19). 
Ultrasound revealed 91.3% sensitivity and 
92.2% specificity for malignant lesions 
and 92.1% sensitivity and 91.3% 
specificity for benign lesions. 
Mammography revealed sensitivity of 82% 
and specificity of 84.2% for malignancies 
and 84.2 % sensitivity with 82.6% 
specificity for benign lesions. 

5. Conclusion 

Diffusion-weighted imaging (DWI) 
could be a useful technique for 
characterizing breast tumors, especially for 
lesions that cannot be adequately 
characterized by mammography (dense 
breast), ultrasonography and routine 
magnetic resonance imaging. 
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Table 1: Details of MRI Sequences used in this study 

Parameter TR/TE (ms) 

 

 

Slice 

thickness 

(mm) 

Field of view 

(AP-mm) 

Inter slice gap 

(mm) 

Matrix 

T1 Axial 516.7/10 3 573x410 0 512x512 

Sagittal 467/10 3 573x410 0.09 432x432 

T2 Axial 3757/120 3 573x410 0 512x512 
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Dynamic Axial 6.9/3.4 2 352x352 -1.00 512x512 

STIR Axial 6516/70 3 573x410 0 512x512 

DW 

(b0&b600) 

Axial 13581/80 3 573x410 0 240x240 

Post Gad Axial 506/10 3 573x410 0 512x512 

Sagittal 504/10 3 573x410 0.09 512x512 

 

 

 

                                  Figure 1: Distribution of patients according to age group 

 

 

 

Table 2: Distribution of patients and lesions according to histopathological result 

 Histopathology Number of 

lesions (%) 

Number of cases 

(%) 

Malignant lesions (37.7 %) Ductal carcinoma 20 (32.7%) 15 (50%) 

Medullary carcinoma 3 (4.9%) 3 (10%) 

Benign lesions (61.3 %)  Fibroadenoma 36 (59%) 10 (33.3%) 

Paget 1 (1.7%) 1 (3.3%) 

Hamartoma 1 (1.7%) 1 (3.3%) 

Total - 100% 100% 
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Table 3: Distribution of benign lesions according to morphological characteristics. 

 BENIGN LESIONS  
Type Sub type No of lesions 

(n=38) 
Percentage  

(100%) 
Morphology Mass 36 94% 

Non-mass 2 6% 
Shape Speculated 1 2.5% 

Round 37 97.5% 
Internal architecture Homogeneous 21 55% 

Internal septation 15 5.5% 
Heterogeneous 2 39.5% 

Rim enhancement 0 0% 
T2 signal intensity High 24 68% 

Intermediate 14 32% 
Low 0 0% 

Lymph nodes Present 23 60% 
Absent  15 40% 

 

 

 

 

 

 

 

 

 

 

Table 4: Distribution of malignant lesions according to morphological features 

 Malignant LESIONS  
Type Sub type No of lesions 

(n=23) 
Percentage 

(100%) 
Morphology Mass 23 100% 

Non-mass 0 0% 
Shape Speculated 21 91.3% 

Round 2 8.7% 
Internal architecture Homogeneous 3 13% 

Internal septation 0 0% 
Heterogeneous 20 87% 

Rim enhancement 0 0% 
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T2 signal intensity High 4 17.3% 
Intermediate 8 34.8% 

Low 11 47.9% 
Lymph nodes Present 18 78% 

Absent  5 22% 
 

 

Table 5: Morphological characteristics of Fibroadenoma   

 Fibroadenoma  
Type Sub type No of lesions 

(n=36) 
Percentage 

(100%) 
Morphology Mass 34 94.4% 

Non-mass 2 5.6% 
Shape Speculated 0 0% 

Round 36 100% 
Internal architecture Homogeneous 19 52.7% 

Internal septation 15 41.7% 
Heterogeneous 2 5.6% 

Rim enhancement 0 0% 
T2 signal intensity High 23 63.8% 

Intermediate 12 33.3% 
Low 1 2.9% 

Lymph nodes Present 21 58.3% 
Absent  15 41.7% 

 

 

 

 

 

 

                           Table 6: Distribution of morphological characteristics of Paget 

 PAGET  
Type Sub type No of lesions 

(n=1) 
Percentage 

(100%) 
Morphology Mass 1 100% 

Non-mass 0 0% 
Shape Speculated 1 100% 

Round 0 0% 
Internal architecture Homogeneous 1 100% 

Internal septation 0 0% 
Heterogeneous 0 0% 

Rim enhancement 0 0% 
T2 signal ntensity High 0 0% 
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Intermediate 1 100% 
Low 0 0% 

Lymph nodes Present 1 100% 
Absent  0 0% 

 

 

Table 7: Distribution of morphological features of Hamartoma 

 HAMARTOMA  
Type Sub type No of lesions 

(n=1) 
Percentage 

(100%) 
Morphology Mass 1 100% 

Non-mass 0 0% 
Shape Speculated 0 0% 

Round 1 100% 
Internal architecture Homogeneous 0 0% 

Internal septation 0 0% 
Heterogeneous 1 100% 

Rim enhancement 0 0% 
T2 signal ntensity High 0 0% 

Intermediate 1 100% 
Low 0 0% 

Lymph nodes Present 1 100% 
Absent  0 0% 

 

 

 

 

 

 

 

                       Table 8: Distribution of morphological features of ductal carcinoma. 

 DUCTAL CARCINOMA  

Type Sub type No of lesions 
(n=20) 

Percentage 
(100%) 

Morphology Mass 20 100% 
Non-mass 0 0% 

Shape Speculated 19 95% 
Round 1 5% 

Internal architecture Homogeneous 3 15% 
Internal septation 0 0% 
Heterogeneous 17 85% 

Rim enhancement 0 0% 
T2 signal intensity High 5 25% 
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Intermediate 7 35% 
Low 8 40% 

Lymph nodes Present 17 85% 
Absent  3 15% 

 

 

 

Table 9: Distribution of morphological features of medullary carcinoma. 

 MEDULLARYCARCINOMA  
Type Sub type No of lesions       

(n=3) 
      

Percentage 
(100%) 

Morphology Mass 3 100% 
Non-mass 0 0% 

Shape Spiculated 1 33.3% 
Round 2 66.7% 

Internal architecture Homogeneous 0 0% 
Internal septation 1 33.3% 
Heterogeneous 2 66.7% 

Rim enhancement 0 0% 
T2 signal intensity High 0 0% 

Intermediate 0 0% 
Low 3 100% 

Lymph nodes Present 1 33.3% 
Absent  2 66.7% 

 

 

 

 

 

                                           Table 10: Type of kinetic curves in each lesion. 

Lesions Kinetic curve Type I Type II Type III 

Benning lesions Fibroadenoma 33 3  0 
 Hamartoma 0 1 0 

 Paget 0 1 0 
Total - 33 (86%) 5 (14%) 0 (0%) 
Malignant lesions Medullary 

carcinoma 
0 3 0 

 Ductal carcinoma 0 5 15 
Total - 0 (0%) 8 (34.7%) 15 (65.3%) 
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Table 11: Distribution of signal intensities on DW sequence.  

lesions DW b 600 DW b 001 

High Intermediate Low High Intermediate Low 

Benign Fibroadenoma 24 12 0 24 12 0 
Paget 1 0 0 1 0 0 

Hamartoma 1 0 0 1 0 0 
Malignant DC 10 7 3 10 7 3 

MC 1 0 2 1 0 2 
 

 

Table 12: ADC Values in Benign & Malignant Lesions. 

 

 

 

         

 

 

 

 

 

 

 

 

 

 

 

Table 13: Detection of benign and malignant lesions in all 3 modalities. 

 HP No of 

Lesions 

MR USG MAMMO 

BENIGN M B I M B I M B I 

 Fibroadenoma 36 
  

0 36 0 1 34 1 1 31 4 

 

    Hamartoma 1 0 1 0 0 1 0 0 1 0 

 Paget 1 1 0 0 0 0 1 0 0 1 

Lesions >1.5 mm 2 /s <1.5 mm 2 /s 

Benign 38 0 

Malignant 2 21 
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MLIGNAN

T 

Ductal 
Carcinoma 

20 20 0 0 18 0 2 16 0 4 

 Medullary 
Carcinoma 

3 3 0 0 3 0 0 3 0 0 

 

 

 

Table 14: Sensitivity and specificity of MRI, USG and Mammography for benign and 
malignant lesions. 

 

Parameter 

 

MRI USG Mammography 

M B M B M B 

 

Sensitivity 

 

100% 97.3% 91.3% 92.1% 82.6% 84.2% 

Specificity 

 

 

97.5% 100% 92.2% 91.3% 84.2% 82.6% 
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Figure 2: Mammograph, USG &MRI Images of a Case of Ductal Carcinoma 
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Figure 3: Mammograph, USG &MRI Images of a Case of Medullary Carcinoma 

 

 

Figure 4: Mammograph, USG &MRI Images of a Case of Fibroadenoma 
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Abstract: 

Background: Diagnosing lymph angiogenesis and tumor angiogenesis and understanding its 

correlation with early diagnosis of tumor metastasis to lymph node is of great importance 

considering the increasing trend of the occurrence of malignant melanoma. The present 

research seeks to study the expression of D2-40 markers (as marker of Lymphangiogenesis) 

and CD105 (as marker of Angiogenesis) in dermal and oral melanoma.  

Materials and Method: This is a cross sectional-descriptive research conducted on 60 pa (30 

with oral melanoma and 30 with dermal melanoma) resorting to pathology unit of Imam 

Khomeini Hospital’s Cancer Institute from 2003 to 2014. Using Immunohistochemistry 

method based upon CD105 and D2-40 antibodies, the processes of angiogenesis and 

lymphangiogenesis inside and around the tumor in dermal and oral melanoma were studied 

and statistically compared against one another. The level of significance in this research was 

set to P-value < 0.05. 

Results: The present research was conducted on 60 paraffin blocks of related patients (47 

males and 13 females) with an average age of 72.68 ± 8.246 years old. As the assessments 

demonstrated, the lymphatic vessels outnumbered blood vessels in both types of 

melanoma. A comparison between angiogenesis and lymphangiogenesis in oral and dermal 

melanoma in terms of the place of angiogenesis demonstrated that the procedure of 

angiogenesis around and inside the tumor in oral melanoma is significantly more than what 

was observed in dermal melanoma (P-value < 0.05). A direct and statistically significant 

correlation was also observed between the number of lymphatic vessels and blood vessels 

around the tumor, and between the number of lymphatic vessels and blood vessels inside 

the tumor. The investigations indicated a significant and direct correlation between 

lymphatic angiogenesis and blood angiogenesis (P-value < 0.05).  

Conclusion: Considering the above-mentioned results, it may be concluded that the 

procedure of lymphangiogenesis is more common than angiogenesis in melanoma. On the 

whole, both lymphangiogenesis and angiogenesis are more common in oral melanoma than 
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dermal melanoma. We may also conclude that there is a significant and direct correlation 

between lymphangiogenesis and angiogenesis.  

Keywords: Dermal Melanoma, Oral Melanoma, CD105, D2_40, Lymphangiogenesis, 

Angiogenesis. 

 

Introduction 

The most common type of malignancy 

among people is skin cancer with 

melanoma making up 1% of all cases of 

skin cancers. One of the most lethal and 

most dangerous types of skin cancer is 

melanoma (1). Recent researches have 

introduced melanoma as the cause of 75% 

of the whole death tolls caused by skin 

cancer (2). This type of skin cancer is 

caused by a change in the structure of 

melanocyte cells in the skin. The growth 

of melanoma has doubled over the last 20 

years (3) and as people grow older, the 

possibility of their affliction with 

melanoma also increases (4). The highest 

threat of this disease for women is when 

they are 25 to 35 years old while the rate 

of affliction with this disease among men 

increases as they grow older (5). Areas 

which are mostly afflicted with melanoma 

(30%) are in the head and neck (6). The 

most common site of involvement among 

women is their feet (particularly knees), 

while back, head and neck are the most 

common sites of involvement among 

men. Due to the increasing frequency and 

the resulting mortality and morbidity, the 

importance of malignant melanoma has 

been on the rise. Treatment of this 

complication depends upon the timely 

diagnosis and successful operation (7). To 

devise an appropriate therapeutic plan, to 

gain pre-awareness and success in 

treatment, information concerning the 

stage and level of diffusion and metastasis 

of melanoma is absolutely essential (8). 

Various researches conducted in this field 

have demonstrated that the length of 

survival for those people suffering from 

metastasis is usually 6 to 9 months with 

less than 10% of those afflicted with 

melanoma living up to 5 years (9). In spite 

of the clinical importance, molecular and 

cellular structure of this disease, there is 

not sufficient amount of complete and 

comprehensive information about it and 

no significant improvement has been 

made in the survival rate of these patients 

(10, 11). Immunohistochemical (IHC) 

studies using endothelial markers can 

enhance the sensitivity of assessment and 

diagnosis of the stage of disease in 

primary melanoma. Discovering the 

exclusive antibodies of lymphatic vessels 

such as LYVE-1 and VEGF-C and, recently, 

D2-40 and CD105 has made it possible to 

distinguish between lymphatic vessels and 

blood vessels (12). D2-40 is a monoclonal 

antibody against an antigen called M2A. 

The range of the applications of D2-40 is 

much wider than its usual uses and it is 

also used to determine the existence of 

primary cancers and metastatic in 

intralymphatic areas. This application has 

resulted in researchers using it to 

determine lymphatic invasion of 

melanoma and involvement of sentinel 

lymph node (SLN) (13, 14). CD105 is one 

of the receptors converting (TGF-β) β 
growth factor. It was discovered two 

decades ago (15,16). According to various 

researches, the expression level of this 
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antigen in endothelial cells actively 

proliferating increases greatly, thus 

rendering CD105 as an appropriate 

marker for tumor-dependent angiogenesis 

and blood vessels angiogenesis in new 

tissue. In spite of extensive researches 

conducted in this area, there are still 

some ambiguities concerning the pattern 

of angiogenesis diffusion in various areas 

of tumor and their correlation with one 

another. To find answers to these 

questions, the researchers conducted a 

study aimed at investigating D2-40 (as 

lymphangiogenesis marker) and CD105 (as 

angiogenesis marker) markers inside and 

outside dermal and oral melanoma and 

assessed and analyzed various 

angiogenesis and lymphangiogenesis 

aspects of this disease.  

 

Material and Methods 

This is a cross sectional-descriptive 

research conducted on paraffin blocks 

resorting to pathology unit of Imam 

Khomeini Hospital’s Cancer Institute from 

2003 to 2014. With due observation of 

medical ethics, those cases with 

secondary tumor or tumor recurrence and 

previous history of radiotherapy and 

chemotherapy were excluded from the 

research. Considering the calculation of 

sample size and using randomized 

sampling, as many as 60 paraffin blocks 

(30 with dermal melanoma and 30 with 

oral melanoma) were selected for the 

research. In this research, patients’ 
information in terms of age, gender, and 

lymphatic metastasis status were 

recorded in a pre-prepared chart. The 

available paraffin blocks were extracted (if 

there were any tumoral tissues). 4 micron 

cuts were made of the blocks and these 

cuts were stained according to H & E 

method and observed using optical 

microscopes. Two pathologists confirmed 

the diagnosis. Their histopathological 

grade was confirmed by pathologists and 

in accordance with WHO criteria. Samples 

included the primary tumors which were 

removed using excisional operation and 

the lymph nodes of the area were also 

removed. For Immunohistochemical 

method for CD105 (Rabbit polyclonal 

antibody, Thermo) and D2-40 (Mouse 

monoclonal antibody, Thermo) markers 

according to the instructions issued by 

producing factory in accordance with the 

principles of Envision method on paraffin 

blocks, 4 micron cuts were made of the 

tissue fixed in formalin and placed on 

S3003 polyel lysine lam. The lams were 

exposed to a temperature of 50 ℃ for 1 

hour so that the lam may stick to the 

tissue. Then, xylenol, absolute ethanol 

and ethanol 96% were used twice for 5 

minutes. The lams were then placed in the 

running water.considering the heavy 

melanin pigmentation, the tissues were 

bleached with permangenate potassium 

5% for 30 minutes. The tissues were 

placed in PH:9 and PH:6 for staining with 

D2-40 and CD105 respectively for 30 

minutes and sent to the microwave. The 

temperature of the microwave was set to 

the maximum level so that the buffer 

could reach the boiling point. Then it was 

reduced to 30 to 40 percent and the 

tissues were left aside for 15 minutes. The 

tissues were removed from the 
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microwave and stored in room 

temperature for 15 minutes. The tissues 

were washed in the running water again 

and rinsed with TBS buffer. The tissues 

were kept in a wet dark room for 10 

minutes and oxygenated water (1 milliliter 

of oxygenated water in 9 milliliter 

ethanol) was poured on lams so that the 

surface of the tissue was completely 

covered. The lams were rinsed in TBS 

buffer for 5 minutes once again. The 

excessive buffer was removed from the 

surface of lams. The tissues were placed in 

a wet room and the surface of tissues was 

completely covered with antibody. The 

buffers were sent to a wet room for 30 

minutes. Then, they were washed in TBS 

buffer for 5 minutes and returned to the 

wet room again. They were covered with 

polymer marked with Peroxidase and 

stored in a room temperature for 30 

minutes. The tissues were removed from 

the chamber and rinsed once again with 

TBS and returned to the chamber so as to 

be covered with chromogen solution and 

substrate in room temperature. The next 

steps were rinsing in TBS and running 

water respectively. The following 

sequence of actions was taken afterwards: 

rinsing in running water, using 96 ℃ 

ethanol twice (5 minutes), using absolute 

ethanol twice (for 5 minutes) and Gazil 

twice (for 5 minutes). The lams were 

finally covered with lamel. 2 pathologists 

studied the slides. The vascular density 

inside the tumor was studied in 5 fields 

with a magnitude of x400 for each slide. 

The areas with a high density of vessels 

(hot spots) were marked and the total 

sum for each 5 fields was calculated. The  

intra tumoral vessels were known as the 

vessels in the area occupied with tumoral 

cells. Only those structures with a vascular 

appearance and stained with these two 

markers were taken into consideration. 

The vessels in necrotic and injured sites 

were not counted. With the above-said 

information recorded, the resulting data 

was analyzed using SPSS v.23. 

Kolmogorov-Smirnov Test was used to 

study the normality of all data in the 

research and proper statistical tests were 

used based upon normality status. 

Pearson Correlation, Chi-square, and 

Mann-Whitney U tests were used to 

analyze and study the tests. The level of 

significance in this research (P-value) was 

set to less than 0.05.  

 

Results 

As many as 47 men and 13 women took 

part in this research where 51.10% of men 

and 46.10% of women were suffering 

from dermal melanoma. The patients had 

an age range of 55 to 90 years old with 

the average age of 72.67 ± 8.246 years. 

Lymphatic nodes involvement was 

observed in 46.67% of those with dermal 

melanoma and 76.67% of those with oral 

melanoma. Lymphatic invasions was 

observed in 20% of the patients with 

dermal melanoma and 26.67% of those 

with oral melanoma. Vascular invasion 

was observed in 33.33% of those with 

dermal melanoma and 6.67% of those 

with oral melanoma [Figure 1].  



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 99  

 

 

 

 

Figure 1: Distribution of lymphatic invasion and vascular invasion in the two groups studied 

 

According to the results of the studies 

conducted on patients, it turned out that 

out of these 5 levels of Clark, only levels II, 

III, and IV were observed in the current 

research. The greatest frequency 

distribution of the triple Clark levels in 

both groups was level III with a frequency 

of 50% for oral melanoma and 53.33% in 

dermal melanoma [Figure 2].  
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Figure 2: Distribution of Clark Level of patients in both groups studied 

 

According to the results achieved in this 

research, 50% of the patients with 

vascular invasion and 45% of the patients 

without vascular invasion in dermal 

melanoma group had positive lymph node 

involvement. On the other hand in oral 

melanoma, 100% of the patients with 

vascular invasion and 75% of those 

without vascular invasion had positive 

lymph node involvement. As for dermal 

melanoma, 83% of the patients with 

positive lymphatic invasion and 37.5% of 

those without lymphatic invasion had 

positive lymph node involvement. On the 

other hand in oral melanoma, 100% of the 

patients with positive lymphatic invasion 

and 68% of those without lymphatic 

invasion had positive lymph node 

involvement. The present research 

studied the simultaneous occurrence of 

vascular invasion and lymphatic invasion. 

According to the results yielded, 50% of 

those with dermal melanoma and 25% of 

those with oral melanoma suffering from 

lymphatic invasion had positive vascular 

invasion.  

The results pointed to the fact that the 

procedure of angiogenesis in oral 

melanoma is more common than what is 

observed in dermal melanoma. The 

greatest cases of angiogenesis in oral 

melanoma is observed in the area 

surrounding the tumor and lymphatic 

vessels (116.15 ± 33.6). Like oral 

melanoma, the greatest frequency of 

angiogenesis in oral melanoma was also 

observed in the areas surrounding tumor 

and lymphatic nodes (95.25 ± 6.22) [table 

1].  
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Table 1: The descriptive data resulting from the number of blood vessels (angiogenesis) and 

lymphatic vessels (lymphangiogenesis) inside or around melanoma tumors in oral and 

dermal areas 

Melanoma N Minimum Maximum Mean 
Std. 

Deviation 

Oral 

blood.pera 30 65.00 140.00 105.9667 16.91660 

blood.intb 30 60.00 132.00 98.5333 16.71203 

lymph.perc 30 76.00 147.00 116.3333 15.67852 

lymph.intd 30 71.00 142.00 109.5333 16.35328 

Dermal 

blood.per 30 28.00 111.00 81.4667 24.73687 

blood.int 30 26.00 105.00 76.6333 24.07815 

lymph.per 30 40.00 132.00 95.0667 25.22579 

lymph.int 30 1.70 131.00 85.1233 30.18302 

 

a- Preitumoral blood vessels   

b- Intratumoral blood vessels   

c- Preitumoral lymphatic vessels 

d- Intratumoral lymphatic vessels 

A comparison of lymphangiogenesis and 

angiogenesis status in oral and dermal 

melanoma using Mann-Whitney test 

revealed a statistically significant 

difference between angiogenesis and 

lymphangiogenesis inside and around the 

tumor in dermal and oral melanoma (P-

value < 0.05). This means that the process 

of angiogenesis inside and around the 

tumor for both types of vessels was more 

frequent in oral melanoma than what was 

observed in dermal melanoma [table 2].  

Table 2: Data concerning the statistical analysis resulting from Mann-Whitney U test 

Test Statistics 

 
blood.per blood.int lymph.per lymph.int 

Mann-Whitney U 199.000 239.500 211.500 214.000 

Wilcoxon W 664.000 704.500 676.500 679.000 

Z -3.714 -3.115 -3.530 -3.491 

P-Value 0.000 0.002 0.000 0.000 
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An analysis of Pearson Correlation test 

confirmed a direct and statistically 

significant correlation between 

angiogenesis of blood vessels outside 

melanoma tumor and those inside it (P-

value = 0.001). In other words, as the 

number of blood vessels around the 

tumor goes up, so does the number of 

blood vessels inside it. The results of this 

research achieved through Pearson 

Correlation test illustrated a direct and 

statistically significant correlation 

between lymphangiogenesis around 

melanoma tumor and what is observed 

inside it (P-value = 0.001). In other words, 

as the number of lymphatic vessels 

around the tumor goes up, so does the 

number of the same vessels inside it. On 

the strength of statistical analysis, there is 

a direct and significant correlation 

between lymphangiogenesis and 

angiogenesis both inside and around 

melanoma tumor (P-value = 0.001). In 

other words, as the number of lymphatic 

vessels goes up, so does the number of 

blood vessels. Looking at the correlation 

between various levels of Clark and lymph 

node engagement, lymphangiogenesis 

and angiogenesis has been one of the 

major goals of this research. To this end, 

Chi-Square Test was used in the form of 

three separate tests to study the 

correlation between these variables. As 

the statistical data revealed, 

lymphangiogenesis and lymph node 

engagement were observed 

simultaneously among those with higher 

Clark Levels. The analytical results of Chi-

Square Test confirmed that the difference 

between various levels of Clark was 

significant in terms of both 

lymphangiogenesis (P-value = 0.023) and 

lymph node engagement (P-value = 

0.018). However, no statistically 

significant correlation was observed 

between Clark levels in terms of 

angiogenesis (P-value = 0.337) [table 3].  

 

Table 3: Studying the correlation between Clark Level with nymph node, lymphangiogenesis, 

and angiogenesis engagement 

P-Value df Total 

Level 

 

IV III II 

0.018 2 
37 17 18 2 Positive 

Lymph Node Involvement 
23 4 13 6 Negative 

0.023 2 
14 9 5 0 Positive 

Lymph Angiogenesis 
40 12 26 2 Negative 

0.337 2 12 5 7 0 Positive Angiogenesis 
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48 16 24 8 Negative 

 

Discussion 

Researchers have reported that 

melanoma is usually observed in the 

average age of 52 years old (17). The 

average age of the patients in this 

research was 72.68 ± 8.246 years old 

indicating the fact that at least in our 

population, the average age of the 

patients was at least 20 years older. This 

difference may be attributed to ethnic 

differences and influential environmental 

and geographical factors. The results of 

the studies conducted by Giorgadze et al 

(18) showed that the density of blood and 

lymphatic vessels in melanoma is much 

more than benign complications and as 

the complication grows more invasive, 

this density also goes up. This fact 

indicates the ability of malignant 

melanocyte in lymphangiogenesis. 

Niakosari et al (19) reported primary 

melanoma lymph invasion using D2-40 

monoclonal antibody. The results of IHC 

based upon Anti-D2-40 shows that deeper 

Clark level and wounds with a greater 

frequency which is a consequence of 

lymphatic invasion can be diagnosed with 

D2-40 marker. A comprehensive review of 

the studies conducted by these two 

groups of researchers and comparing 

them with the results of the current 

research shows that the results yielded by 

these two researches are in line with our 

research. In our research, 

lymphangiogenesis and angiogenesis 

inside and around the tumor were 

confirmed using D2-40 and CD105 

markers. Simultaneous lymphatic invasion 

and lymph node involvement were 

observed among those afflicted with a 

higher Clark Level melanoma and the 

difference between Clark levels was 

significant in terms of lymphatic invasion 

and lymph node involvement. However, 

no statistically significant correlation was 

observed between Clark levels in terms of 

vascular invasion. The results of IHC 

analysis using Anti-D2-40 in a research by 

Petersson et al (20) showed that as many 

as 67% of the patients with positive IHC 

and 19% of the patients with negative IHC 

had positive SLN. For the first time, they 

diagnosed a positive correlation between 

lymphatic invasion diagnosed by IHC and 

metastasis. Although their research is 

focused on lymphatic invasion and ours is 

concerned with angiogenesis and lymph 

angiogenesis procedures, the results 

achieved by Peterson research group is in 

line with those yielded by our research. 

The results of a research by Massi et al 

(21) showed that the density of blood 

vessels stained by CD105 in nevus and 

melanoma was more than the 

surrounding normal tissue and this level 

was much higher in primary melanoma 

and metastatic. It was also shown in their 

research that lymphatic nodes stained by 

D2-40 around the tumor were more and 

had a bigger Lumen than those vessels 

inside the tumor. The results of these 

studies are in line with our research as 

notable angiogenesis and 

lymphangiogenesis were recorded in our 

research using markers similar to Massi 

research group. What’s more, a greater 

level of angiogenesis was observed 

around the tumor than what was 

observed inside it in our research. Storr et 
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al studied the correlation between 

lymphatic and vascular invasions in 

dermal melanoma. Their results indicated 

a direct correlation between tumor 

thickness and density of lymphatic vessels 

inside tumor with lymphatic invasion. A 

correlation was also observed between 

density of blood vessels and lymphatic 

invasion inside and outside the tumor 

(22). They have studied lymphatic 

invasion, while we have studied the 

procedure of lymphangiogenesis and 

angiogenesis and the correlation between 

them. A comparison of these two 

researches shows that their results are in 

line with one another despite some 

differences. A comparison of the results 

achieved in this research with the output 

of similar researches conducted in this 

field point us to this important fact that in 

spite of the alignment observed between 

these researches, notable differences are 

observed in scientific texts about 

numerical scales. These differences can be 

attributed to various factors such as 

different races studied, sample size, 

technical factors and laboratory handling, 

type of the markers used, division of the 

engaged area, etc. [Figure 3-6]. 

 

 

Conclusion 

The consequences and outcomes of the 

present research has made it possible to 

conclude that lymphangiogenesis and 

angiogenesis in dermal and oral 

melanoma inside and around the tumor 

have statistically significant differences 

with one another. In other words, the 

procedure of angiogenesis around and 

inside the tumor for both types of vessels 

is more common in oral melanoma than 

what is observed in dermal melanoma. 

We may also conclude that the greatest 

frequency of angiogenesis in both oral and 

dermal angiogenesis is lymphangiogenesis 

and its maximum activity is observed 

around the tumor. We may also conclude 

that there is a direct and significant 

correlation between lymphangiogenesis 

and angiogenesis both inside and around 

the tumor of melanoma. As the number of 

lymphatic vessels goes up, so does the 

number of blood vessels. 
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Figure 3: Blood vessels staining by CD105 Marker. (magnification, x10) 
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Figure 4: Blood vessels staining by CD105 Marker. (magnification, x40) 

 

 

Figure 5: Lymphatic vessels staining by D2-40 Marker. (magnification, x10) 
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Abstract 

Different methods have been used to assess the safe zones for mini-screw implant placement 

including the conventional radiographic method using paralleling technique, RVG, CBCT, CT scans, 

customized jigs, clinical assessment, etc. The purpose of this study was to assess the influence of 

different dentoskeletal patterns on the availability of inter-radicular spaces at traditional implant 

placement sites at various depths from the alveolar crest and to discover the safe zones between the 

dental roots of the posterior teeth for mini screw placement in different dentoskeletal patterns. Pre-

treatment lateral cephalograms and periapical radiographs were taken with RVG using the paralleling 

technique, of 90 patients from the outpatients of the Department of Orthodontics & Dentofacial 

Orthopedics, Vydehi Institute of Dental Sciences and Research Centre, Bangalore for a Prospective 

study and divided into three groups. All the cases were chosen by ANB angle measured on the lateral 

cephalogram. In the control group, 30 subjects with Class I occlusion and normal facial profile were 

selected. All the periapical radiographs were taken using RVG with paralleling technique at fixed 

angulation and magnification by a single operator to minimize the error. All the eight sites in the 
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study were measured using linear measurement software of RVG. ANOVA test showed that the 

maximum inter-radicular distance in the maxilla is in Class II malocclusion at a depth of 11mm 

between 2nd premolar and 1st molar (3.86 ± 0.78mm ) and the minimum value of bone thickness in 

the maxilla is in Class I malocclusion at a depth of 5mm between 1st and 2nd molar (1.75 ±  

0.69mm). In could be concluded that the maximum inter-radicular distance in the mandible is in Class 

III malocclusion at a depth of 11mm between 1st and 2nd molar (4.47 ± 0.91 mm), and the minimum 

value of bone thickness in the mandible is in Class II malocclusion at a depth of 5mm between 1st and 

2nd molar (2.05 ± 1.03mm). 

Keywords: Mini-implant, Miniscrew, Orthodontics, Dento-skeletal Patterns, Inter-radicular Spaces. 

 

1. Introduction 

Recently using of implants as an option 

for Anchorage has grown a commonly 

performed method in the clinical use of 

the orthodontist1, 2.  Also, Orthodontic 

Anchorage (OA) could be interpreted as an 

ability to restrict the movement of some teeth 

while achieving the coveted movement of 

other teeth. Although the age of 

individuals who undergo orthodontic 

procedure has risen in recent years, it is 

necessary to consider that the age-old 

problem is the application of Newton’s 

third law of motion in orthodontics 3.  

Anchorage control is an influential factor in 

the success of fixed orthodontic treatment. 

Past attempts to devise proper anchorage 

strategy such as intraoral and extraoral 

instruments. All intraoral devices, however, 

show some loss of anchorage. Extraoral 

appliances do not produce substantial 

anchorage without individual compliance. In 

the usual approach, instruments such as 

headgear and intraoral elastics are applied to 

augment anchorage, but it's hard to reach 

permanent anchorage even when the 

individuals show excellent cooperation 4. 

Recent studies are focused on applying mini-

implants to present strong and independent 

anchorage in orthodontic treatment and 

bypass the errors of old techniques. 

Orthodontic Mini-implants are better than 

other similar methods due to their novel 

features such as easy placement, small size, 

strength, removal without complicated 

surgical procedures, application of force 

instantly after installation, no need for 

toothless areas or individuals compliance 5. 

However, some risks could be applied 

during the procedure including induced 

trauma to the surrounding tissues, implant 

fracture, and loosening; also, root contact 

might occur if the mini-implant has been 
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located among the roots. In this regard, 

dentistries are boggling about using this 

instrument 6. Due to this reason, various 

techniques including the conventional 

radiographic method using paralleling 

method, RVG, CBCT, CT scans, customized 

jigs, etc., have been applied to evaluate the 

safe zones 7. 

Past studies have assessed the safe zones in 

the inter-radicular spaces for mini screws 

placement. These studies revealed that the 

minimum margin of 1mm of alveolar bone 

throughout the screw has been suggested to 

protect the periodontal health. Therefore, it 

should be considered that the width of the 

mini screw and the minimum margin of 

alveolar bone must exceed 3mm for safe 

mini screw placement 8. A safe zone would 

be determined as a minimum mesiodistal 

interdental bone width of 3.1 mm for the 

placement of a mini-implant possessing a 

maximum diameter of 1.2 to 1.3 mm 7. 

The goal of the current work was to 

evaluate the influence of different 

dentoskeletal patterns on the 

availability of inter-radicular spaces at 

common implant placement sites at 

various depths from the alveolar crest 

and to determine the safe zones 

between the dental roots of the 

posterior teeth for mini screw 

placement in different dentoskeletal 

patterns. 

 

2. Materials and methods 

A total of 90 subjects, between 15 and 

30 years of age (both male and female), 

were selected and separated into three 

groups of 30 each. 

Group I (Control group): Consists of 30 

subjects with Class I skeletal pattern. 

(Fig 4 and 5)  

Group II (Experimental group): 

Consists of 30 subjects with Class II 

skeletal pattern. (Fig 6, Fig 7) 

Group III (Experimental group): 

Consists of 30 subjects with Class III 

skeletal pattern. (Fig 8 and 9)  

2.1. Inclusion criteria 

1. Patients were between 15 and 

30 years of old. 

2. Patients had good oral 

hygiene. 

3. Subjects who have not 

undergone any previous 

orthodontic or prosthodontic 

treatment.4. A full complement 

of erupted teeth from the second 

molar to the second molar. 

2.2. Exclusion criteria 
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1. Patients with advanced 

periodontal disease. 

2. Patients with missing teeth. 

3. Dental arches with severe 

crowding or rotation in the 

posterior region. 

All the subjects were selected by 

ANB angle measured on the 

lateral cephalogram. 

In the control group, 30 subjects 

with class I occlusion and normal 

facial profile were selected. 

Selection criteria for class I 

occlusion samples was as 

follows. 

1.    Class I molar and canine 

relationships with normal 

occlusal interdigitation 

2.    2.0-4.0 mm overjet and 

overbite. 

3.    Minimal crowding (less than 

3.0 mm) and spacing (less than 

1.0 mm). 

2.3. Methodology: 

Lateral cephalometric measurement: 

Lateral cephalometric measurements 

were obtained. The cephalometric 

measurements were as follows: 

•    SNA angle: Angle formed by 

the SN plane and the NA plane 

•    SNB angle: Angle formed by 

the SN plane and the NB plane 

•    ANB angle: Angle formed by 

the NA plane and the NB plane 

2.4. Interradicular space 

measurement 

A total of 8 sites (fig 10) in the posterior 

inter-radicular area were examined in 

the control and experimental groups. All 

the periapical radiographs were taken 

using RVG with paralleling technique at 

fixed angulation and magnification by a 

single operator to minimize the error. 

(fig 5, 7 & 9) 

All the eight sites in the study were 

measured using linear measurement 

software of RVG. 

2.5. Linear and measurements 

The Inter-radicular distances 

(mesiodistal dimension), were measured 

between the lamina dura of adjacent 

tooth roots at 5, 7, 9, and 11 mm depths 

from the alveolar crest at common 

implant placement sites such as between 

second premolar and first permanent 

molar and between first and second 

permanent molars in all the four 

quadrants using RVG software. A total 

of 8 posterior teeth interradicular sites 

were examined in both control and 

experimental subjects. This 

measurement was made perpendicular to 

the vertical line extended from the 

alveolar crest. (Fig 11) 

2.6. Experimental design  

A total of 90 subjects, between 15 and 30 

years of age (both male and female), were 

selected and divided into 3 groups of 30 
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each based on ANB angle, which 

mentioned above. 

A total of 8 sites in the posterior inter-

radicular area were examined in the 

control and experimental groups. All the 

periapical radiographs were taken using 

RVG with paralleling technique at fixed 

angulation and magnification by a single 

operator to minimize the error.   

The Inter-radicular distances (mesiodistal 

dimension), were measured between the 

lamina dura of adjacent tooth roots at 5, 7, 

9, and 11 mm depths from the alveolar 

crest at common implant placement sites 

such as between second premolar and first 

permanent molar and between first and 

second permanent molars in all the four 

quadrants using RVG software for 

measurement. A total of 8 posterior teeth 

interradicular sites were examined in each 

experimental subject. This measurement 

was made perpendicularly to the vertical 

line extended from the alveolar crest.  

2.7. Statistical analysis 

The collected data from study group 

(control & experimental group) was 

subjected to statistical analysis using 

mean and standard deviation of the 

measurements. One-factor analysis of 

variance (ANOVA) was used to 

compare means of measurements 

between different, skeletal patterns and 

TUKEY test has been used to find the 

pairwise significances between different 

groups. 

3. Results 

In this study, the mean value of bone 

thickness of each quadrant at different 

depths from the alveolar crest is depicted 

in table-1, 2, 3, 4, 5, 6, 7 and 8.  The 

descriptive statistics of various groups 

clearly shows that there was a significant 

difference in the bone thickness between 

the different groups 

According to the statistical analysis, the 

interadicular bone distance seen in Group I 

i.e Skeletal Class I is as follows: 

 1st quadrant, between 5-6 – the 

maximum value was 3.79mm at 11 

mm and minimum value was 

2.43mm at 5mm   

 2nd  quadrant, between 5-6 – the 

maximum value was 3.60mm at 11 

mm and minimum value was 

2.64mm at 5mm   

 3rd quadrant, between 5-6 – the 

maximum value was 4.15mm at 11 

mm and minimum value was 

3.14mm at 5mm   

 4th quadrant, between 5-6 – the 

maximum value was 4.44mm at 11 
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mm and minimum value was 

3.02mm at 5mm 

 1st quadrant, between 6-7 – the 

maximum value was 3.01mm at 11 

mm and minimum value was 

1.75mm at 5mm   

 2nd quadrant, between 6-7 – the 

maximum value was 2.89mm at 11 

mm and minimum value was 

2.08mm at 5mm    

 3rd quadrant, between 6-7 – the 

maximum value was 3.84mm at 11 

mm and minimum value was 

2.54mm at 5mm   

 4th quadrant, between 6-7 – the 

maximum value was 3.77mm at 11 

mm and minimum value was 

2.55mm at 5mm   

 

According to the statistical analysis, the 

interadicular bone distance seen in Group 

II i.e Skeletal Class II is as follows: 

 1st quadrant, between 5-6 – the 

maximum value was 3.86mm at 11 

mm and minimum value was 

3.49mm at 7mm  

 2nd  quadrant, between 5-6 – the 

maximum value was 3.82mm at 11 

mm and minimum value was 

3.01mm at 5mm   

 3rd quadrant, between 5-6 – the 

maximum value was 3.75mm at 11 

mm and minimum value was 

2.56mm at 5mm   

 4th  quadrant, between 5-6 – the 

maximum value was 3.86mm at 11 

mm and minimum value was 

2.57mm at 5mm  

 1st quadrant, between 6-7 – the 

maximum value was 2.98mm at 11 

mm and minimum value was 

1.81mm at 5mm  

 2nd  quadrant, between 6-7 – the 

maximum value was 3.06mm at 11 

mm and minimum value was 

2.11mm at 5mm   

 3rd  quadrant, between 6-7 – the 

maximum value was 3.65mm at 11 

mm and minimum value was 

2.44mm at 5mm  

 4th quadrant, between 6-7 – the 

maximum value was 3.16mm at 11 

mm and minimum value was 

2.05mm at 5mm   

According to the statistical analysis, the 

interadicular bone distance seen in Group 

3 i.e Skeletal Class III is as follows: 

 1st quadrant, between 5-6 – the 

maximum value was 3.49mm at 11 

mm and minimum value was 

2.02mm at 5mm  

 2nd quadrant, between 5-6 – the 

maximum value was 3.43mm at 11 

mm and minimum value was 

2.43mm at 5mm  
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 3rd quadrant, between 5-6 – the 

maximum value was 4.36mm at 11 

mm and minimum value was 

3.48mm at 7mm  

 4th quadrant, between 5-6 – the 

maximum value was 4.16mm at 11 

mm and minimum value was 

3.18mm at 5mm  

 1st quadrant, between 6-7 – the 

maximum value was 3.52mm at 11 

mm and minimum value was 

2.16mm at 5mm  

 2nd quadrant, between 6-7 – the 

maximum value was 3.17mm at 11 

mm and minimum value was 

2.34mm at 5mm  

 3rd quadrant, between 6-7 – the 

maximum value was 4.47mm at 11 

mm and minimum value was 

3.41mm at 5mm  

 4th quadrant, between 6-7 – the 

maximum value was 4.13mm at 9 

mm and minimum value was 

2.56mm at 5mm  

Also, the maximum inter-radicular 

distance in the maxilla is in Class II at the 

depth of 11mm between 2nd premolar and 

1st molar (3.86mm + 0.78 ) and the 

minimum value of bone thickness in the 

maxilla is in Class 1 at the depth of 5mm 

between 1st and 2nd molar (1.75 +  

0.69mm, Table 1, 2, 5 and 6). The 

maximum inter-radicular distance in the 

mandible is in Class III at the depth of 

11mm between 1st and 2nd molar (4.47 + 

0.91 mm) and the minimum value of bone 

thickness in the mandible is in Class II at 

the depth of 5mm between 1st and 2nd 

molar (2.05 + 1.03mm, Table 3, 4, 7 and 

8). 

The statistical analysis (Tukey test) 

showed that in the maxilla between 2nd 

premolar and 1st molar, there is a 

significant difference between Class II and 

Class III patients at 5 and 7 mm of depth 

in the 1st quadrant and in the 2nd quadrant 

at 5mm depth. (Table 1 and 2, Figure 12 

and 13) 

There is also a significant difference 

between Class II and Class I patients at 

5mm depth respectively in the 2nd quadrant 

(Table 2 and Figure 13). However there 

are no significant differences between 

Class III and Class I group at all depths in 

1st and 2nd quadrant (Table 1 and 2). In 

addition, between 1st and 2nd molars in the 

maxilla there was no significance between 

the different groups at all depths (Table 5 

and 6). 

In the mandible, between 2nd premolar and 

1st molar there is a significant difference at 

all depth in the 3rd quadrant (Table 3 and 

Figure 14). Between Class I and II shows a 

significant difference in P value at 5 and 

7mm depths in the 3rd quadrant (Table 3). 

Between Class I and III a moderate 

significance is seen at 5mm. A moderate 
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significance is seen between Class I and II 

at 7mm and a suggestive difference 

between class I and II at 9mm (Table 3). In 

the 4th quadrant moderate statistical 

difference is seen between Class II and III 

at 5 and 7mm depth (Table 4). Between 

Class I and II moderate difference is seen 

at the depth of 7mm and suggestive 

difference at 5mm and 11mm depth (Table 

4).  

There is no significance between Class I 

and Class III at all depths (Table 4).  

Between 1st and 2nd molar, in the 3rd 

quadrant, significant difference between 

Class II and Class III patients at the depth 

of 5 and 7 mm and suggestive significance 

at the depth of 9 and 11 mm (Table 7 and 

Figure 18). Significant difference between 

Class I and Class III at the level of 5mm 

and moderate significance at the level of 

7mm. No statistical differences between 

Class I and Class II patients at all depths 

(Table 7).  In the 4th quadrant significant 

difference between Class II and Class III at 

the depth of 11mm and a moderate 

significant difference at the depth of 5 and 

7mm (Table 8 and Figure 19). Moderate 

significant difference at the level of 7 and 

11 mm and suggestive significant 

difference at the depth of 5mm between 

Class I and Class II subjects (Table 8). 

There is significant difference between 

Class II and Class III at all depths (Table 

8). There is no statistical significant 

between Class I and Class III at all depths 

(Table 8).  

4. Discussion  

In this study, we have assessed the 

influence of different dento-skeletal 

patterns on the availability of inter-

radicular spaces at popular implant 

placement sites at various depths from the 

alveolar crest. Also, we have determined 

the safe zones between the dental roots of 

the posterior teeth for mini-screw 

placement in different into-skeletal 

patterns based on ANB angle. Past studies 

have shown a firm anchorage of titanium 

to the bone with no side effect on tissue 

reaction9-11 . 

Anchorage control is the primary factor in 

the success of fixed orthodontic therapy. 

There have been many efforts to devise 

proper anchorage methods, including 

intraoral and extraoral instruments 5. 

Direct anchorage is where the instrument 

or device is inserted directly into the bone, 

e.g., implants. Indirect Anchorage 

indicates that they are attached to teeth that 

serve as the anchorage units 4. 

Optimal positioning has always been 

essential to the effectiveness of dental 

implants. A rigorous clinical and 

radiographic assessment before implant 

installation is necessary. Another notable 

factor in orthodontic mini-implant 

placement is the angle of insertion. 
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Suggested angles of the implant to the long 

axes of teeth have varied from 30 to 400 in 

the maxilla, but oblique positioning in the 

mandible may not be possible as maxilla 8. 

The most well-known implant positions 

appear to be the palate, the palatal features 

of the maxillary alveolar process, the 

retromolar area in the mandible, and the 

buccal cortical plate in both the maxilla 

and the mandible 12-15. Amongst the 

important factors that should be considered 

when choosing mini-implant placement, 

sites are soft-tissue anatomy, inter-

radicular distance, sinus morphology, 

nerve location, buccolingual bone depth, 

and buccal and lingual cortical diameters 
12. Poggio et al. listed the safest places 

available in inter-radicular spaces in the 

posterior maxilla and announced that the 

safest was between the first molar and the 

second premolar 2–8 mm from the alveolar 

crest; for the posterior mandible, it was 

between the first and second molars. The 

buccal cortical bone thickness resembles to 

be greater in the mandible than in the 

maxilla 2. Also, Baumgaertel and Hans 

studied at 30 dry skulls and found that the 

thickness of the buccal cortical bone 

increases with expanding distance from the 

alveolar crest in the mandible and the 

anterior maxillary area 16. In the present 

study, subjects with distinct skeletal 

patterns (Classes I, II, and III) were 

included. Therefore, the influence of 

different skeletal patterns and their 

appropriate dentoalveolar compensation on 

the availability of inter-radicular spaces 

were analyzed. Excessive proclamation of 

the maxillary and mandibular incisors 

were observed in the subjects with skeletal 

Class II discrepancies. In contrast, 

ratiocination of the mandibular teeth 

combined with announcement of maxillary 

incisors was found in the subjects with 

skeletal Class III differences.5 The results 

of the study showed that the maximum 

inter-radicular distance in the maxilla is in 

class II at a depth of 11mm between 2nd 

premolar and 1st molar (3.86mm + 0.78) 

and the minimum value of bone thickness 

in the maxilla is in class I at a depth of 

5mm between 1st and 2nd molar (1.75 + 

0.69mm). In addition, our results have 

shown that the maximum inter-radicular 

distance in the mandible is in class III at a 

depth of 11mm between 1st and 2nd molar 

(4.47 + 0.91 mm) and the minimum value 

of bone thickness in the mandible is in 

class II at a depth of 5mm between 1st and 

2nd molar (2.05 + 1.03mm). 

Pajongjit Chaimanee et al. conducted a 

study to evaluate the impact of different 

dento-skeletal designs on the availability 

of inter-radicular spaces and to discover 

the safe zones for mini-screw implant 

placement. Periapical radiographs of 60 

subjects with skeletal Class I, II, or III 
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patterns were examined. For each inter-

radicular site, the areas and intervals at 3, 

5, 7, 9, and 11 mm from the alveolar crest 

were ranked. In the maxilla, the biggest 

inter-radicular space was between the 

second premolar and the first molar 8. In 

the mandible, the most significant inter-

radicular space was between the first and 

second molars, followed by the first and 

second premolars. Significant differences 

in inter-radicular spaces among the 

skeletal patterns were recognized. 

Maxillary inter-radicular spaces, 

particularly between the first and second 

molars, in the cases with skeletal Class II 

models, were higher than those in the cases 

with skeletal Class III models. In 

opposition, in the mandible, inter-radicular 

spaces in the subjects with skeletal Class 

III patterns were higher than those in the 

subjects with skeletal Class II patterns. For 

all skeletal models, the regulated zones 

were the spaces between the second 

premolar and the first molar in the maxilla, 

and between the first and second premolars 

and between the first and second molars in 

the mandible 8, 17-20. 

The results of the present study have 

shown similar results to above study, 

where all the groups demonstrated that 

safest zone in the maxilla is between 2nd 

premolar and 1st molar at 11mm inter-

radicular distance and in the mandible, it is 

between 2nd premolar and 1st molar and 

1st molar and 2nd molar respectively at 11 

mm inter-radicular distance. However 

relating 11 mm inter-radicular distance to 

clinically placing a mini- implant is too 

high up in the vestibule. Placing at 3.5 mm 

inter-radicular distance would be an ideal 

height, i.e., in the attached gingiva 4. The 

present study showed a significant 

difference between the group 1, group 2 

and group 3.  

Nasrin Esfahanizadeh, et al. carried out a 

study to evaluate the number of interdental 

bone in following regions of the mandible 

for placing orthodontic mini-implants to 

provide and control anchorage in 

orthodontic treatment 5. 

The results of the present study show 

similar results to above study, where all 

the groups revealed that the safest zone in 

the mandible was between 2nd premolar 

and 1st molar and 1st molar and 2nd molar 

respectively. The proper site for insertion 

of mini-implants is within the limits of the 

attached gingiva, but the above and current 

study did not confirm the possibility of 

inclusion of mini-implants in the areas 

between the teeth within the boundaries of 

attached gingiva and most regions, even 

after correcting for magnification and 

measurement errors, there was sufficient 

amount of bone for insertion of a mini-

implant in the middle and apical thirds of 
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the root that is usually covered by alveolar 

mucosa 7. 

Mang Chek Wey et al. have shown a 

safety zone for the arrangement of mini-

implants in the buccal cover within the 

second maxillary premolar (PM2) and first 

maxillary molar (M1) of Mongoloids. 

Following images of 32 general 

radiographs which filled the selection 

criteria were saved and consigned to 

Adobe Photoshop® CS3 version 10.0 

(Adobe System Incorporated, San Jose, 

CA, USA). The cementoenamel junction 

(CEJ) of the top second premolar and first 

molar were recognized. A line was painted 

from the distal aspect of the CEJ of the 

second premolar to mesial aspect of the 

CEJ of the first molar.  A second line, 

which bisected the angle between the best-

fit tangents of the root of the second 

premolar and mesiobuccal (MB) root of 

the first molar, was drawn from the center 

of the line joining the CEJ of both teeth. 

Perpendicular lines to the bisecting line 

were drawn at 2, 5, 8 and 11 mm and 

between the apices of the second premolar 

and mesiobuccal root (MB) of the first 

molar. Lengths were ruled along these 

lines to get the interdental gap between the 

teeth at the chosen locations. Applying a 

line that joined the apices of the second 

premolar and the MB root of the first 

molar, three measurements to achieve the 

perpendicular gap between three chosen 

points of interest to the maxillary sinus 

were performed. These three points were 

the apex of the second premolar, the top of 

the MB root of the first molar and 

midpoint of the distance between the two 

apices. The medium width (mm) at 2 mm 

was 2.58 ± 0.53; 5 mm was 3.47 ± 0.61; 8 

mm was 4.00 ± 0.74, 11 mm was 4.36 ± 

0.71, and the length between the apices 

was 7.49 ± 0.79. Only half of the units 

were estimated at 11 mm, as many of the 

root apices were superimposed over the 

maxillary sinus. The measurement (mm) 

from PM2 root apex to the sinus was -0.18 

± 1.56, from the mesiobuccal root apex of 

M1 (MB1) to the sinus was -1.94 ± 1.70 

and from the midpoint between their 

apices to the sinus was -2.96 ± 2.06 

(superimposed on the sinus). The study 

concluded that the safest space to place 

mini-implants between the second 

premolar and the first molar in the maxilla 

of Mongoloids is between 5 to 8 mm 

above the CEJ 7, 21. 

The results of the present study show 

similar results to above study, where all 

the groups showed that safest zone in the 

maxilla is between 2nd premolar and 1st 

molar, however, the inter-radicular 

distance differed, the present study showed 

at 11mm. According to the above study, 

the area between 5 mm to 8 mm apical to 
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the CEJ of the adjacent first molar and 

second premolar teeth would appear safe 

and appropriate for mini-implant 

placement due to the adequacy of 

interdental bone width. 

Mona Mohamed Salah Fayed et al. have 

been revealed (1) the optimal regions for 

mini-implant placement in the maxilla and 

the mandible depend on the dimensional 

mapping of the inter-radicular areas and 

cortical bone width and (2) The effect of 

age and genders on the studied anatomic 

assessments. The cone beam calculated 

tomography images of 100 patients (46 

males, 54 females) separated into two 

groups (13–18 years), and (19–27 years) 

were applied. The following inter-radicular 

measurements were achieved: (1) 

Buccolingual bone width; (2) Mesiodistal 

spaces both buccally and 

palatally/lingually; and (3) Buccal and 

palatal/lingual cortical thicknesses. In the 

maxilla, the largest buccolingual thickness 

existed between first and second molars; 

the most considerable mesiodistal 

buccal/palatal distances were between the 

second premolar and the first molar. 

However, it should be noted that sex and 

age could impact the anatomic 

arrangement in both maxilla and mandible 
12, 18, 22, 23. 

The results of the present study show 

similar results to above study, where all 

the groups revealed that safest zone in the 

maxilla is between 2nd premolar and 1st 

molar and in the mandible, it is between  

2nd premolar and 1st molar and 1st molar 

and 2nd molar. However, the inter-radicular 

distance in the above study showed ideally 

between 4-6mm in the maxilla and at 

5.61mm in the mandible. These ranges 

differed from the present study were 11 

mm was seen as the safest depth for 

implant placement. 

5. Conclusion 

The results of the present study showed 

that  the maximum inter-radicular distance 

in the maxilla is in Class II malocclusion 

at a depth of 11mm between 2nd premolar 

and 1st molar (3.86mm + 0.78 ) and the 

minimum value of bone thickness in the 

maxilla is in Class I malocclusion at a 

depth of 5mm between 1st and 2nd molar 

(1.75 +  0.69mm). The results also showed 

that the maximum inter-radicular distance 

in the mandible is in Class III 

malocclusion at a depth of 11mm between 

1st and 2nd molar (4.47 + 0.91 mm) and 

the minimum value of bone thickness in 

the mandible is in Class II malocclusion at 

a depth of 5mm between 1st and 2nd molar 

(2.05 + 1.03mm). 

However, the results of the present study 

when correlated to the clinical placement 

of the mini implants are not ideal. 
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According to many studies 4,5,27, the 

perfect inter-radicular distance is in the 

range of 5-8mm. Clinically at 11 mm or 

above inter-radicular distance, the soft 

tissue is completely movable and would 

result in covering of the mini-implant 

placed at that level, thus making the mini-

implant ineffective. Therefore mini- 

implant placement at 11 mm should not be 

used clinically. Further scope of research 

is required to investigate the ideal depth of 

mini-implant placement using the better 

radiological technique (CBCT).       
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Fig 1. Unit for Lateral cephalogram 

 

 

Fig 2. RVG sensor  

 



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 123  

 

 

Fig 3. Lateral cephalogram tracing  

 

Fig 4. Lateral cephalogram- Group 1 -skeletal class I 

 

                                       

Fig 5. RVG images of class I 
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Fig 6. Lateral cephalogram Group II- Class II skeletal base 

 

 

                      

Fig 7. RVG images of class II 

 

 

Fig 8. Lateral cephalogram - Group III- Class III skeletal base 
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Fig 9. RVG images of class III 

 

 

 

 

 

 

 

 

 

 

 

Fig 10. Schematic representation of periapical radiographs indicating locations of 

measurements 
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Fig 11. Interradicular distance measurements at 5, 7, 9 and 11 mm from the alveolar crest 

 

 

 

 

 

 

 

Table 1. Anova test for comparison of mean inter- radicular distance at various depths from alveolar 

crest between 2nd premolar and 1st molar between Group 1, 2 and 3 in the first quadrant. Tukey test for 

pair wise comparison between Group 1, 2 and 3 

st
 

Quadrant 
Class I Class II Class III 

Overall 

p value 

Difference P value 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

Class I-

Class II 

Class 

I-

Class 

III 

Class II-

Class III 

5 mm 2.43±0.94 3.55±0.37 2.02±1.06 <0.001** 1.23 0.40 1.53 <0.001** 0.163 <0.001** 

7 mm 2.67±1.07 3.49±0.41 2.41±1.13 <0.001** 0.83 0.26 1.09 0.002** 0.516 <0.001** 

9 mm 3.04±1.34 3.60±0.61 2.80±1.23 0.019* 0.57 0.23 0.80 0.122 0.693 0.017* 

11 mm 3.79±1.81 3.86±0.78 3.49±1.33 0.554 0.070 0.29 0.36 0.979 0.686 0.562 

 

 

 

 

 



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 127  

 

 

Figure 12. Comparing the inter- radicular distance between the various groups in the first quadrant 

 

 

 

 

 

 Table 2. Anova test for comparison of mean inter- radicular distance at various depths from alveolar 

crest between 1st molar and 2nd premolar between Group 1, 2 and 3 in the 2nd quadrant. Tukey test for 

pair wise comparison between group 1, 2 and 3in the 2nd quadrant  

2
nd

 

Quadrant 
Class I Class II Class III 

Overall 

p value 

Difference P value 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

5 mm 2.64±0.67 3.01±0.59 2.43±0.83 0.007** 0.38 0.20 0.58 0.097+ 0.504 0.005** 

7 mm 2.94±0.82 3.26±0.82 2.88±0.94 0.193 0.32 0.063 0.38 0.334 0.956 0.208 

9 mm 3.34±0.98 3.43±0.74 3.35±1.11 0.918 0.09 0.01 0.08 0.925 0.999 0.939 

11 mm 3.60±0.62 3.82±0.93 3.43±0.77 0.176 0.21 0.17 0.38 0.545 0.690 0.152 
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Figure 13. Comparing the inter- radicular distance between the various groups 

 

 

 

 

 

 

 

 

 

Table 3. Anova test for comparison of mean inter- radicular distance at various depths from alveolar 

crest between 2nd premolar and 1st molar between Group 1, 2 and 3 in the 3rd quadrant. Tukey test for 

pair wise comparison between Group 1, 2 and 3 

3
rd

 

Quadrant 
Class I Class II Class III 

Overall 

p value 

Difference P value 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

Class 

I-Class 

II 

Class 

I-

Class 

III 

Class II-

Class III 

5 mm 3.14±0.88 2.56±0.43 3.55±0.35 <0.001** 0.58 0.41 0.99 0.001** 0.026* <0.001** 

7 mm 3.33±1.07 2.78±0.48 3.48±0.52 0.001** 0.55 0.15 0.69 0.015* 0.715 0.001** 

9 mm 3.58±1.17 3.11±0.64 3.87±0.64 0.004** 0.46 0.29 0.76 0.098+ 0.378 0.003** 

11 mm 4.15±0.82 3.75±0.99 4.36±0.80 0.026* 0.40 0.21 0.61 0.182 0.625 0.022** 
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Figure 14. Comparing the inter- radicular distance between the various groups 

 

 

 

 

 

 

Table 4. Anova test for comparison of mean inter- radicular distance at various depths from alveolar 

crest between  1st molar and 2nd pre molar between Group 1, 2 and 3 in the 4th  quadrant. Tukey test 

for pair wise comparison between Group 1, 2 and 3  

4
th

 

Quadrant 
Class I Class II Class III 

Overall 

p value 

Difference P value 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

5 mm 3.02±1.12 2.57±0.68 3.18±0.56 0.015* 0.45 0.16 0.61 0.093+ 0.734 0.014* 

7 mm 3.35±1.04 2.86±0.72 3.43±0.52 0.012* 0.49 0.08 0.57 0.045* 0.912 0.016* 

9 mm 3.27±1.39 3.20±0.84 3.67±0.56 0.152 0.07 0.39 0.47 0.960 0.274 0.169 

11 mm 4.44±0.91 3.86±1.17 4.16±0.78 0.075+ 0.58 0.29 0.29 0.060+ 0.471 0.475 
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Figure 15. Comparing the inter- radicular distance between the various groups 

 

Table 5. Anova test for comparison of mean inter- radicular distance at various depths from alveolar 

crest between  1st molar and 2nd  molar between Group 1, 2 and 3 in the first quadrant. Tukey test for 

pair wise comparison between Group 1, 2 and 3 

1
st
 

Quadrant 
Class I Class II Class III 

Overall 

p value 

Difference P value 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

5 mm 1.75±0.69 1.81±0.75 2.16±0.96 0.111 -0.058 -0.408 -0.350 0.957 0.126 0.221 

7 mm 2.15±0.87 2.02±0.91 2.45±1.07 0.206 0.125 -0.305 -0.430 0.866 0.430 0.196 

9 mm 2.46±0.99 2.47±1.07 3.06±1.13 0.120 0.091 -0.602 -0.693 0.940 0.102 0.121 

11 mm 3.01±1.19 2.98±1.22 3.52±1.29 0.124 0.133 0.51 -0.54 0.902 0.152 0.102 
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Figure 16. Comparing the inter- radicular distance between the various groups 

 

 

 

 

 

Table 6. Anova test for comparison of mean inter- radicular distance at various depths from alveolar 

crest between  1st molar and 2nd  molar between Group 1, 2 and 3 in the 2nd  quadrant. Tukey test for 

pair wise comparison between Group 1, 2 and 3 

2
nd

 

Quadrant 
Class I Class II Class III 

Overall 

p value 

Difference P value 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

5 mm 2.08±0.56 2.11±0.77 2.34±0.91 0.356 0.02 0.256 0.230 0.990 0.388 0.471 

7 mm 2.56±0.45 2.31±0.80 2.67±0.96 0.180 0.244 0.118 0.363 0.430 0.819 0.162 

9 mm 2.74±0.58 2.57±0.92 3.07±1.12 0.102 0.162 0.331 0.493 0.762 0.327 0.100 

11 mm 2.89±0.78 3.06±1.09 3.17±0.88 0.486 0.176 0.282 0.106 0.739 0.460 0.896 
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Figure 17. Comparing the inter- radicular distance between the various groups 

 

 

 

 

 

 

 

 

Table 7. Anova test for comparison of mean inter- radicular distance at various depths from alveolar 

crest between 1st molar and 2nd molar between  Group 1, 2 and 3 in the 3rd quadrant. Tukey test for 

pair wise comparison between Group 1, 2 and 3 

3
rd

 

Quadrant 
Class I Class II Class III 

Overall 

p value 

Difference P value 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

Class 

I-

Class 

II 

Class 

I-Class 

III 

Class II-

Class III 

5 mm 2.54±0.84 2.44±1.28 3.41±0.55 <0.001** 0.10 0.65 0.97 0.905 0.002** <0.001** 

7 mm 2.89±0.91 2.67±1.34 3.56±0.62 0.033** 0.21 0.66 0.87 0.594 0.033* 0.003** 

9 mm 3.28±0.98 3.21±1.77 3.93±0.84 0.062+ 0.07 0.64 0.71 0.976 0.132 0.081+ 

11 mm 3.84±1.10 3.65±1.88 4.47±0.83 0.052+ 0.19 0.63 0.82 0.845 0.177 0.052+ 
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Figure 18. Comparing the inter- radicular distance between the various groups 

 

 

 

 

 

Table 8. Anova test for comparison of mean inter- radicular distance at various depths from alveolar 

crest between 1st molar and 2nd molar between Group 1, 2 and 3 in the 4th quadrant. Tukey test for pair 

wise comparison between Group 1, 2 and 3) 

4
th

 

Quadrant 
Class I Class II Class III 

Overall 

p value 

Difference P value 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

Class 

I-

Class 

II 

Class 

I-

Class 

III 

Class 

II-

Class 

III 

5 mm 2.55±0.69 2.05±1.03 2.56±0.72 0.026* 
-

0.502 

-

0.010 

-

0.512 
0.053+ 0.999 0.048* 

7 mm 2.91±0.69 2.37±1.17 2.96±0.69 0.018* 
-

0.543 

-

0.047 

-

0.590 
0.049* 0.977 0.029* 

9 mm 3.23±0.78 2.72±1.19 4.13±4.19 0.096+ 
-

0.517 

-

0.897 

-

1.414 
0.707 0.363 0.082+ 

11 mm 3.77±0.85 3.16±1.22 3.98±0.74 0.004** 
-

0.602 

-

0.213 

-

0.815 
0.043* 0.668 0.004** 
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Figure 19. Comparing the inter- radicular distance between the various groups 

 

 

 

Effect of Polyglycolactic - Hydroxyapatite - CHITOSAN 

Scaffold with Mesenchymal Stem Cells on Adhesion, 

Proliferation, and Differentiation 

 

Ali Yeganeh
1
, Nader Tavakoli

2
, Mehdi Moghtadaei

1
* 

1. Bone and Joint Reconstruction Research Center, Shafa Orthopedic Hospital, Iran 

University of Medical Science, Tehran, Iran. 

2. Trauma and Injury Research Center, Department of Emergency Medicine, Iran University 

of Medical Science, Tehran, Iran. 

*Corresponding author: Mehdi Moghtadaei, Bone and Joint Reconstruction Research 

Center, Shafa Orthopedic Hospital, Iran University of Medical Science,Tehran, Iran, Email: 

mmoghtadaei@gmail.com   

 

 

mailto:mmoghtadaei@gmail.com


Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 135  

 

 

Abstract 

Human mesenchymal stem cells (hMSCs) are a very attractive cellular option for tissue 

engineering. In addition, it seems that these cell could use for non-autologous, because of 

their immune-safe properties. The present study considers the usage of hMSCs with usage of 

PLGA / CS / HA as a scaffold in vitro study. After isolating the cells from the human bone 

marrow, these cells were cultured on a scaffold, bone defects were scaffolded.  Scaffold 

compatibility and alkaline phosphatase were used to determine the degree of differentiation 

of hMSCs to osteoblast. Electron microscopy studies revealed cell adhesion and morphology 

of the polygonal cells, which could indicate the differentiation of cells. The MTT survey also 

demonstrates the proper compatibility of the scaffold and cell proliferation. An investigation 

of alkaline phosphatase also showed an increase in osteoblastic activity of hMSCs cells in the 

scaffold. The amount of alkaline phosphatase produced by the cells grown on the scaffold 

measured by the method Specroscopy. Alkaline phosphatase activity of bone marrow 

mesenchymal stem cells that cultured on the PLGA / CS / HA scaffold increased over a 

period of 14 days (P<0.05). In conclusion, the PLGA / HA / CS scaffold, which has the same 

structural and similar properties to the natural extracellular scaffold, could improve the 

adhesion, proliferation, and bioavailability of bone marrow mesenchymal stem cells. This 

scaffold can also increase the ability to differentiate MSCs towards osteoblasts and new bone 

in in vitro conditions. This study emphasizes the importance of nanoparticle application in 

tissue engineering. 

Keywords: Human Mesenchymal Stem Cells; Hydroxyapatite; CHITOSAN; 

Polyglycolactic; Scaffold. 

 

1. Introduction 

The gold standard of treating the bone 

injuries is autologous bone grafting 

because it has osteoinductive, osteogenic 

and osteoconductive (1). Although 

evidence has shown the effectiveness and 

safety of these modalities, grafting could 

induce some levels of pain and 

inflammation in located sites (2). Using 

human mesenchymal stem cells (hMSCs)  

is a novel strategy, which is under 

evaluating, for repairment of bone 

atrophic, hard palate repair, and 

craniomaxillofacial injury rehabilitation 

(3). It considers that MSCs could play a 

multipotent role in differentiating to other 

cell phenotypes; due to this reason, by 

differentiating to osteoblastic cells, these 

cells could use for bone formation directly 
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and indirectly by releasing stimulant 

factors such as paracrine-acting trophic 

that could induce angiogenesis and local y 

inflammation (4-10). Despite their 

benefits, long-term survival, and 

engraftment of MSCs to defect sites is 

poor (11, 12). 

In this regard, the evidence is increasing 

about using the approaches of boosting cell 

retention into a higher useful benefit by 

applying other materials; the results of 

recent mention strategies have shown a 

promotion of their survival and function 

and expecting a well clinical outcome. One 

of these materials is Bone morphogenetic 

protein-2 (BMP-2), an osteoinductive 

molecule, that could force the hMSCs to 

differentiate into osteogenic of responsive 

cells and subsequently increase bone 

healing and fracture rehabilitation (13) (14-

16). In addition, due to using higher doses 

of these materials to achieve a well bone 

growth in individuals, the risk of 

complications including ectopic bone 

development and held inflammation have 

been increased and these conditions could 

increase the treatment costs. On the other 

hand, it has observed that BMP-2 could 

implicate in apoptosis through a short-term 

culture of osteoblasts and MSCs in vitro 

(17-19). Recently reports have suggested 

that hMSCs might decrease apoptosis in-

vitro, however, developed it in-vivo (11).  

Hydrophobic polyesters such as 

polyglycolic acid (PGA), poly-L-lactic 

acid (PLLA), and glycolic, lactic acid 

(PLGA) are the most common polymers 

which use in tissue engineering (20). On 

the other hand, hydroxyapatite (HA), likes 

to mineral components of bone, is used for 

bone repairments and formation (21).  

Recently, it was suggested that PLGA, 

HA, and CHITOSAN (glucose amine plus 

N-acetyl glucose amine) could induce 

more efficient in comparison to other 

materials, and fewer complications; 

however, using these materials separately 

has failed to show any significant effects 

compared to others (22). In this regard, we 

tried to demonstrate the effectiveness of 

these material in-vitro by using HA, PGA, 

and CHITOSAN with the hMSCs in bone 

repairments and formation. 

 

 

2. Materials and methods 

 

2.1.Bone marrow mesenchymal 

stem cell culture 

Patients referring to Rasool Akram 

Hospital with a complaint of traumatic 

fracture were talkedto get their satisfaction 
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and also examination were done for the 

presence of HIV, HBV, HCV infections of 

bone marrow specimens. Also, the samples 

were obtained from the pelvic bone under 

general anesthesia. The samples enriched 

by using Density Gradient Centrifugation 

Ficoll method from mononuclear cells and 

then transferred to LDMEM and FBS 10% 

for culture. Cells sticking to cell culture 

are the bone marrow mesenchymal stem 

cells. From this stage, the presence of stem 

cells in the culture medium evaluating by 

using reverse microscope and it could see 

the cells at the bottom of the flask. After 

confluency 80% flask, passaging of these 

cells were done and also, flasks were 

changed every 3-4 days. 

 

2.2.Cellular Passage 

To perform a cell passage, first remove the 

old culture medium and wash the cells 

with 2-3 ml of PBS. Then, with the aid of 

sterile sampler, a milliliter of trypsin 

solution of 0.25% injected in the flasks 

and put them into the incubator for about 

2-3 min at 37 degree of centigrade. 

Trypsin could loosen the interconnections 

of the cells and then cells will remove 

from the flask’s surface. After the cells 

were completely out from the flasks, to 

neutralize the effect of the trypsin 

enzymes, FBS added. After transferring 

the volume of the flasks to 6 ml, the 

contents were transferred to the tube of 

Falcon and then centrifuged at 800 rpm for 

5 minutes. Then the supernatant liquid 

threw away outed and at the cell count of 

1×104 / cm2 in each flask the culturing 

processed. 

 

2.3.Characterization of human 

mesenchymal stem cells 

To confirm the non-contamination of these 

cells with hematopoietic cells, we used 

flow cytometry with instructions of the 

International Society for Cell Therapy as 

following: 

1. Pan-leukocyte marker CD45 

(Beckman Coulter, clone IgG1 J.33) 

2. Endothelial and hematopoietic 

marker CD34 (Beckman Coulter, clone 

IgG1 581) 

3. Monocyte/macrophage markers 

CD14 (Beckman Coulter, clone 

IgG2a RMO52) and CD11b 

(Beckman Coulter, clone IgG1 

Bear1) 

4. B cell markers CD79a (clone 

IgG1 HM47, requires fixation and 

permeabilization) or CD19 (clone 

IgG1 J4.119) 

5. HLA class II molecules (BD 

Biosciences, clone IgG2a TÜ 36) 

(in absence of stimulation with 

interferon-γ) 

And expression of following markers: 

1. CD 105 (BD Biosciences clone 

IgG1 AD2) 
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2. CD 90 (also known as Thy1, 

Beckman Coulter clone IgG1 Thy1/310) 

3. CD 73 (BD Biosciences clone) 

2.4.Cell differentiation 

Cell differentiation is performed solely for 

the characterization of mesenchymal cells, 

and in this project, undifferentiated cells 

linked with the scaffold. At first step, in 

senary plates, we cultured 50,000 and 

replaced their culture medium every 3 to 4 

days until that all cells will be confluent. 

Afterward, in 4 chambers, the 

differentiative media was added 

(osteogenic or adipogenic) and replaced 

every 3 to 4 days until the morphogenesis 

of the cells towards osteoblasts and 

adipocyte. After about 21 days from the 

beginning of the process, the cell was fixed 

with formaldehyde. For investigating the 

differentiation of the cells, osteoblast 

evaluated by Alizarin Red staining and 

adipocyte cells were identified by Oil Red 

staining. A differentiative media for 

osteogenesis contains Ascorbic acid - 

Dexamethasone - b-Glycerolphosphate and 

for adipogenesis contains Dexamethasone 

- Insulin - Indomethacin – IBMX. 

2.5.Fabrication of scaffolds 

The fabrication method of PCL scaffold 

was previously reported (23). Briefly, 

several requirements should be considered 

in the design of 3D scaffolds for bone 

tissue engineering (24-26). First of all, an 

ideal bone scaffold should have sufficient 

porosity to accommodate osteoblasts or 

osteoprogenitor cells, to support cell 

proliferation and differentiation, and to 

enhance bone tissue formation. High 

porosity (such as ¸90%) is necessary for 

scaffolds for any tissue engineering 

applications, including bone (27, 28). High 

interconnectivity between pores are also 

desirable for uniform cell seeding and 

distribution, the diffusion of nutrients to 

and metabolites out from the cell/scaffold 

constructs. The scaffold should have the 

adequate mechanical stability to provide a 

suitable environment for new bone tissue 

formation. The scaffold degradation rate 

must be tuned to match the rate of new 

bone tissue regeneration to maintain the 

structural integrity and to provide 

scaffolding cues for tissue formation. 

Furthermore, the scaffold should have 

suitable surface chemistry for bone cells 

adhesion and function. A variety of 

processing technologies has been 

developed to fabricate porous 3D 

polymeric scaffolds for bone regeneration. 

These techniques mainly include solvent 

casting and particulate leaching, gas 

foaming, emulsion freeze-drying, 

electrospinning, rapid prototyping, and 

thermally induced phase separation. 

2.6.Cell attachment evaluation 

Cells were seeded at 50,000 cells/well onto 

both 24-wellplate and scaffold (2 mm in 

height and 14 mm. in diameter, cells 



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 139  

 

seeding ratio 1:2). Cell attachment was 

performed by a 3–(4,5-dimethylthiazol-2-

yl)22,5-diphenyltetrazoliumbromide 

(MTT)(USB Corporation, USA) assay at 

24, 48, and 72 h, respectively. The 

experiment was performed in triplicate. 

Briefly, cells were incubated with 0.5 mg 

mL-1 MTT in DMEM at 37 degrees of 

Centigrade for 45 min. After incubation, 

the MTT solution was removed and a 

buffer solution containing 

Dimetylsulfoxide (DMSO) (Sigma, USA) 

was added to dissolve the formazan 

crystals. After 10 min of agitation, each 

sample solution was measured for optical 

density using microplate reader (XMARK, 

BIO-RAD, USA) at 570 nm. 

 

 

2.7. Alkaline phosphatase activity 

Measurement of intracellular and secreted 

alkaline phosphatase is an indicator of 

differentiated mesenchymal cell activity 

into osteoblast in a scaffold. This 

experiment was done by measuring the 

rate of releasing p-nitrophenol from p-

nitrophenyl phosphate and colorimetric by 

using ELISA Reade. After 12 h, 7, and 14 

days of culture, cells were collected and 

stored at -20 ° C.  In analyzing time, the 

collected cells were brought to room 

temperature, and 50 μl of samples were 

taken with 150 μl of solution contains 

diethanolamine HCl with a concentration 

of one molar, pH = 9.8 and pNPP at a 

concentration of 2 mg/ml. The above 

solution was placed at 37 ° C for 30 

minutes. Then a solution of sodium 

hydroxide two molar and EDTA at 0.2 

mg/ml were added, and the resulting OD 

read at 405 wavelengths Nm. To measure 

the activity, we used Bovine Intestinal 

Mucosa Alkaline Phosphatase (Sigma) 

was used as an index and activity was 

reported in U / ml.  

2.8.Statistical analyses 

The experiments were performed in three 

separate setting using three different 

donors. Data were expressed as mean 6 

standard deviation (SD). Statistical 

analyses were performed using a one-way 

analysis of variance (ANOVA), followed 

by Tukey post hoc test for multiple group 

comparison and Kruskal–Wallis one-way 

ANOVA. A P values <0.05 was 

considered to be statistically significant 

difference. 

 

 

3. Results 

3.1.Bone marrow mesenchymal 

stem cell culture 

In this study, after 14 days of receiving the 

samples from the bone marrow from the 
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patients and cell culturing, the third 

passage of the cell was done [Figure 1, 2, 

and 3]. Also, cells were characterized by 

the ISCT protocol. More than 96% of 

mesenchymal stem cells expressed a 

positive, and less than 2% of the cells 

expressed negative the markers. Stem 

Cells Mesenchymal cells differentiated 

into adipocyte and osteoblastic cells and 

performed in their specific coloring. 

3.2.Scaffold compatibility 

Biocompatibility of bone marrow 

mesenchymal cells with PLGA / CS / HA 

scaffold in vitro was examined by MTT 

method. Analysis showed that the scaffold 

had not any adverse effect on the cell 

proliferation and biocompatibility. In the 

MTT test, non-scaffolded cells were 

considered as control groups. As shown in 

the [Figure 4], the number of cells has 

increased over time. Bone marrow 

mesenchymal stem cells with scaffolds 

were more proliferated on the first day into 

the control group (P<0.05). On the third 

day, this difference was significant in 

comparison to the control group (P<0.05). 

The values of light absorption showed a 

significant difference in days 7 and 14 

between the group with scaffolds and the 

control group (P<0.05). Overall, in all 

duration of these 14 days, cell proliferation 

in the scaffold group was higher in 

comparison to control group [Figure 4]. 

3.3.Electron microscopy (adhesion 

and morphology)  

After preparing samples and electron 

microscopy studies on the first day of 

cellular and scaffold adjacency, the survey 

showed that the cells were attached to the 

scaffold [Figure 5, 6 and 7]. On the 

seventh day of cell and scaffold adjacency, 

it was observed that the entire surface of 

the scaffold was covered with cells. On the 

fourteenth day, the adjacent of cells and 

scaffolds revealed that the entire surface of 

the scaffold was covered with the cells and 

was introduced into the scaffold pores. 

Also, we observed changes in the 

morphology into polygonal morphology, 

which could indicate the differentiation of 

bone marrow mesenchymal cells to 

osteoblast.  

 

3.4.Alkaline phosphatase: 

The amount of alkaline phosphatase 

produced by the cells grown on the 

scaffold measured by the method 

Specroscopy. Alkaline phosphatase 

activity of bone marrow mesenchymal 

stem cells that cultured on the PLGA / CS 

/ HA scaffold increased over a period of 14 

days (P<0.05, [Figure 8] 

4. Discussion 

In this study, we investigated the 

application of bone marrow mesenchymal 

stem cells along with the new PLGA / HA 

/ CS scaffold. The evidence showed that 
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the present scaffold has well biocapacity 

with the cells; also, it has an excellent cell 

adhesion, cell proliferation, and bone 

marrow mesenchymal activity in 

differentiated to osteoblastic cells in the 

vicinity of this scaffold. In the in vitro 

study, the PLGA / HA / CS with the MSCs 

showed higher and faster bone formation, 

proliferation, differentiation. On the other 

hand, it was shown that the present 

scaffold has provided a good 

environmental conditions for adhesion and 

cellular activity and confirmed that the 

hydroxyapatite nanoparticles protects cell 

adhesion and proliferation. Significant 

increases in protein uptake and adhesion of 

osteoblasts to hydroxyapatite nanoparticles 

have been demonstrated in previous 

studies in comparison with microparticles 

(29-31). Increasing alkaline phosphatase 

activity indicates increased activity of 

osteogenesis and differentiation of MSCs 

into osteoblastic cells. However, in this 

study, genetic evaluations were not carried 

out to confirm this issue, but in many 

studies this condition have confirmed 

many times (31-33). 

Many studies have indicated that MSCs 

can release many growth factors, which 

could lead to changes in their surroundings 

and proliferation of precursor cells. In this 

study, MSCs through two possible 

mechanisms, led to lesion recovery, firstly, 

MSCs directly to osteoblasts and secondly, 

MSCs have improved lesion by secretion 

of cytokines and growth factors. Further 

studies should be designed to determine 

the role of MSCs in improving bone loss 

in in vivo conditions (33-37). 

Using hydroxyapatite in the scaffold, as a 

bio-ceramic, could result in the growth of 

mesenchymal cells and differentiate them 

into osteoblasts (38-40). Because of the 

PLGA's biomechanical properties, 

scaffolds made which made from it, could 

be used in regions where weight pressure 

has been removed. The application of the 

PLGA / CS / HA scaffold could increase 

the osteogenic potential of mesenchymal 

cells. This is one of the possible causes 

due to cellular contact with hydroxyapatite 

biochemicals.  

In this study, we used nano-hydroxyapatite 

particles, because larger hydroxyapatite 

crystals are degraded at a lower speed, and 

in vivo, hydroxyapatite residues can delay 

and reduce bone repair completely. 

Therefore, for increasing the amount of 

hydroxyapatite at the level of its 

distribution in the scaffold, we use the 

hydroxyapatite nanoparticles that have a 

much higher contact surface than the 

microparticles. In addition, hydroxyapatite 

nanoparticles have been shown to be 

transplanted at the site of the bone lesion 

Have more bioactivity and bone 

interaction than hydroxyapatite 

microparticles (41). Also, it has been 
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demonstrated that using nanoparticles of 

hydroxyapatite has a higher protein 

binding and cell adhesion in compare to 

microparticles (42). One of the most 

important techniques for evaluating of 

biocompatibility in vitro environment is to 

investigate the proliferation of MSCs. The 

MTT method evaluated the bone marrow 

mesenchymal stem cells growth rate 

quantitatively. In this study, the PLGA / 

CS / HA scaffold showed excellent 

biocompatibility and showed no adverse 

effects on bonding, proliferation, and 

growth of these cells. CHITOSAN and its 

derivatives are an attractive option for the 

construction of bone scaffolds since they 

are combined with the fabrication of new 

tissue, CHITOSAN and its derivatives 

without inflammatory reaction and toxic 

products. 

Tang et al. showed that scaffolds 

containing natural hydroxyapatite and 

CHITOSAN have an excellent 

biocompatibility and osteoconductivity. 

They also demonstrated that this scaffold 

is suitable for bone grafts. Zhang et al. 

have produced nanoparticles containing 

nano compounds of hydroxyapatite and 

CHITOSAN, which was similar to 

mineralized nanofibers (43). They showed 

that these nano-fibers are very suitable for 

tissue engineering applications, and further 

studies have been conducted on the 

combination of CHITOSAN and 

hydroxyapatite in bone scaffolds. In 

addition, they demonstrated that all of 

them could increase the mechanical 

properties of the scaffolding compound 

and its potential for application in tissue 

engineering (44). The amount of 

hydroxyapatite scaffold has the greatest 

effect on the early stages of osteoblasts' 

behavior (cell adhesion and proliferation) 

relative to the mid and late stages of 

proliferation and differentiation (45). 

Overall, adding of nano-hydroxyapatite to 

the CHITOSAN scaffold leads to 

improved cell adhesion, increased 

proliferation and broad-spectrum cell 

morphology compared to the chitosan 

scaffold when used alone (45-47). In this 

regard, Kashiwazaki et al. developed a 

new combination of hydroxyapatite and 

CHITOSAN, which had an excellent 

biocompatibility and biodegradability (48). 

Other studies have also shown that the use 

of nano-hydroxyapatite in bone scaffolds 

leads to bio-activity and proper structure 

(49, 50). In a study by Kim et al., the 

PLGA / HA scaffold was constructed in a 

variety of ways, and the scaffold with 

osteoblast was used in an animal model. 

The results indicate that new bone was 

formed in the scaffold (51). 
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5. Conclusion 

The PLGA / HA / CS scaffold, which has 

the same structural and similar properties 

to the natural extracellular scaffold, could 

improve the adhesion, proliferation, and 

bioavailability of bone marrow 

mesenchymal stem cells. This scaffold can 

also increase the ability to differentiate 

MSCs towards osteoblasts and new bone 

in in vitro conditions. This study 

emphasizes the importance of nanoparticle 

application in tissue engineering. 
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Figure 1: Bone Marrow Mesenchymal Stem Cells. 

 

 

Figure 2: In the figure above, in image ‘A’, differentiation is observed between adipocytes 

and fat droplets, and in ‘B’, the differentiation is apparent to osteoblast cells. 
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Figure 3: Alizarin Red ‘A’, Oil red ‘B’. 

 

 

 

Figure 4: Proliferation of BMMSCs during 14 days in two groups. 

 

 

Figure 5: The first day image of the adjacent cells and scaffolds 
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Figure 6: The 7th day image of the adjacent cells and scaffolds 

 

 

 

 

Figure 7: The 14th day image of the adjacent cells and scaffolds 
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Figure 8: The above graph shows a significant difference between all-time intervals in 
alkaline 
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Abstract 

Growth retardation is considered as one of the complications of renal failure, associating with 

morbidity and mortality in patients with Chronic Kidney disease (CKD). As a result of this 

disorder many problems can arise, mainly including psychosocial and short stature in 

adulthood. 

several clinical trials indicate positive effect of growth hormone on improving height velocity    

of CKD. However, use of this method for treatment of CKD has been approved since 1993. 

This study reviews indications of the treatment with growth hormone as well as how to start 

treatment. 

Keywords: Chronic Kidney Disease, Growth Retardation, Growth Hormone, Short Stature. 

 

Introduction 

Growth retardation in CKD: Growth 

retardation is considered as one of the 

important complications of renal failure, 

associating with morbidity and mortality in 

patients with CKD [1-2]. Out of all CKD 

patients, one third of them [3] and 

approximately half of those aged below 5 

years old, have growth velocity less than 

3rd percentile for their age and gender. 

In fact, short stature in CKD patients’ 

adulthood can be traced back to growth 

retardation in childhood, leading to final 

height of 148-158 cm in women and 162-

168 cm in men [4]. Although the growth 

impairment mechanism is not well known, 

observations could openly show the initial 

pathogenic mechanism for insufficient 

growth in these patients that is disorder in 
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growth hormone (GH) metabolism and 

Insulin-like growth factor-1 (IGF-1) [3]. 

Status of GH-IGF-1 system: 

The level of IGF-1 is reduced while CKD 

stage is progressing. The level of IGF-1 

remains normal in the stages 2- 4 CKD. Its 

level decreases in the stage 5 [5]. 

Moreover, fasting GH level in CKD 

patients is reported to be normal or 

increased; in spite of that, the level of IGF-

1 is low in an incompatible manner, which 

is indicative of resistance to GH [ 6-9]. . 

On the other hand, the levels of IGF BP 

due to decrease of renal clearance is 

increased which leads to reduction in Free 

IGF-1 level. It other words growth 

retardation pathology in CKD patients is 

the consequence of GH resistance and 

decrease of bioavailability of free IGF-

1[3]. 

Growth failure risk factors: 

Water and electrolyte metabolism 

disturbances; metabolic acidosis; anemia; 

renal osteodystrophy[10-12]; use of 

glucocorticoid; delayed puberty; CKD 

onset age; and CKD severity [13] can be 

considered as risk factors of growth 

retardation in CKD patients. 

 

Growth hormone therapy in CKD 

Various studies suggest the effect of GH 

therapy in increasing the height velocity 

(HV) in CKD patients. In this regard, 

double-blinded placebo-controlled studies 

revealed that the treatment with GH dose 

of 0.05 mg/kg/day for these patients cause 

increasing the HV equal to 10.7 cm/yr, in 

the first year of treatment; this is while the 

H velocity reaches to 6.5cm/yr in placebo 

group in the same period [14]. 

Using Growth Hormone in CKD patients 

is the second indication of treatment with 

GH. This was approved in 1993 by FDA. 

Stimulation test of GH is not required for 

the children with CKD before treatment 

with GH, due to GH resistance and 

abnormality in their GH/IGF-1 system. 

Because of high prevalence of growth 

retardation in CKD patients, height growth 

and puberty status should be measured 

periodically and relative to age, including 

the following measurements: 

- Height; 

- Weight; 

- Head circumference  ; 

- Height Standard Deviation Score (SDS);  

- Height velocity, height velocity SDS;  

- Pubertal tanner stage;  

- Bone age 

 

Measures to be taken before starting 

treatment with GH:   

https://www.google.com/search?q=head+circumference&espv=2&biw=1360&bih=628&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwip0YPOpOnNAhWC6xQKHYWIBLMQsAQIGQ
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1- Assessing auxology data in a 

period of 3-6 months 

2- Evaluation of kidney function and 

calculation of GFR, for 

determining CKD stage [6] 

3- Performing laboratory tests to 

detect risk factors of growth 

retardation, including  

 Nutrition status a,( ruling 

out malnutrition); 

 Status of glucose 

metabolism; 

 Hemodynamic status,( 

ruling out anemia); 

 Status of electrolyte, acid 

and base. 

In case of acidosis, it should be corrected; 

moreover, patient’s bicarbonate should be 

maintained at >22 mmol/L . 

4- Status of bone metabolic: 

 Calcium of serum should be 

maintained at the level of 

less than 10.2 mg/dl. If it 

reaches more than this 

level, treatment with 

vitamin D should be 

temporarily stopped. 

 If tertiary 

hyperparathyroidism cause 

hypercalcemia, use of 

Cinacalcet can be started.  

 Phosphorus levels of serum 

should be less than 1.5 

times of normal upper limit 

[5]. 

 The serum PTH level in 

CKD patients of 2-4 stage 

should be less than two 

times of target upper limit 

and in stage 5 less than 1.5 

times of target upper limit 

[5].  

5- Status of thyroid hormones and sex 

hormone: 

 If the breast development 

(after age of 13 years for 

girls) and testis 

development (after age of 

14 years for boys) have not 

started, sex hormones 

should be checked.  

6- Skeletal status 

 Patients with CKD are 

susceptible to skeletal 

problems; therefore, the 

patients should be evaluated 

by hand and hip X-ray 

(A.P) in terms of active 

rickets, avascular necrosis 

of the femoral head, and 

Slipped Capital Femoral 

Epiphysis (SCFE) before 

starting the treatment[5,15]. 

In children with active 
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rickets or SCFE, GH 

therapy should not  be 

started before resolving the 

problem[5]. Measures to be 

taken before starting 

treatment with GH as 

summarized in [table 1].   

 

Table 1: Measures before starting to treat with GH 

Auxology data: 

 

Ht, Ht SDS 

 

Wt, Wt SDS 

 

HV, HV SDS 

 

Pubertal staging 

 

Baseline fundoscopic exam  

Renal function test: 

 

Creatinine 

 

GFR 

 

Blood pressure 

 

Growth failure risk factors: 

 

Serum Alb/Creatinine 

 

CBC, FBS, HbA1C 

 

Serum electrolyte, VBG 

 

Calcium, phosphorus, Alk. ph, PTH, 
250HD3 
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SGOT, SGOT 

 

Hormones: Free T4, TSH 

 

LH, FSH, Estradiol/Testestron 

( if needed) 

Radiographies: 

 

Hand X-ray(A.P) 

 

Hip X-ray(A.P) 

 

 

 

Conclusion: 

Growth retardation is considered as one  of 

the main complications of kidney failure. 

GH therapy can be an effective treatment 

in improving the height velocity and final 

height. 

The treatment is indicated when height is 

less than 3th percentile and height velocity 

is less than 25 h percentile for age and sex. 

Before starting treatment, nutrition, 

electrolytes, acid and base, bone metabolic 

and thyroid hormones status, should be 

evaluated and corrected. 
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Abstract 

Background: Carpal tunnel syndrome is one of the common orthopedic syndromes which 

requires operation in extreme cases. Eight surface and deep tendons of the hand and 

extensor pollicis longus (EPL) along with the median nerve are engaged in this syndrome. 

Any factor that reduces the tunnel size or increases the size of tissues inside it will cause 

symptoms of carpal tunnel syndrome (CTS). If conservative measures fail to reduce the 

symptoms, operation is prescribed to lift the pressure from nerves. This operation seeks to 

increase the size of carpal tunnel by freeing transverse carpal ligament and its extensor’s 

fascia. The present research has studied the effectiveness of minimal incision among 

patients with carpal tunnel syndrome resorting to a hospital in Tehran, Iran from 2010 to 

2014. 

Material and Method: This is a descriptive observational method conducted on 414 patients 

suffering from carpal tunnel syndrome resorting to a hospital in Tehran, Iran from 2010 to 

2014. The research seeks to determine the effectiveness of minimal incision method in 

them. The results were analyzed using SPSS software.  

Results: The average age of the participants was 44.8 years old. As many as 39 patients 

(9.4%) were suffering from painful scar. An additional 7 people (1.7%) also exhibited Reflex 

Sympathetic Dystrophia. There was no case of post-operative infection and bleeding.  

Conclusion: As it is concluded from the results of this research, minimal incision method 

with local anesthesia and moderate sedation is really useful for patients with carpal tunnel 

syndrome. As it is a useful and safe method, it is suggested as the proper therapeutic 

method to treat those with carpal tunnel syndrome.  

Keywords: Carpal Tunnel Syndrome, Operation, Minimal Incision. 

 

Introduction: 
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Carpal tunnel syndrome (CTS) is the most 

common type of neuropathy caused by 

trapping the nerves which results in 

compression of the median nerve in the 

wrist area (1). The median nerve in the 

wrist area passes under retinaculum flexor 

and above wrist bones. Any narrowing of 

this space will put pressure on this nerve 

and cause sensory and motor disorders in 

hand fingers which is known as carpal 

tunnel syndrome. Eight surface and deep 

tendons of the hand and extensor pollicis 

longus (EPL) along with the median nerve 

run through this tunnel. Any factor that 

reduces the tunnel size or increases the 

size of tissues inside it will cause 

symptoms of carpal tunnel syndrome 

(CTS). 

This disease is more common among the 

elderly housewives, computer operators, 

carpenters, workers, car mechanicals, and 

drivers of heavy vehicles. Carpal tunnel 

syndrome is caused by anatomic (such as 

fractures, bone displacement, 

osteophytes wrist bones, tumors, cysts, 

thickened synovium and arthrosis), 

inflammatory, neuropathic (such as 

diabetes, alcoholism, pregnancy and 

thyroid disorder) and mechanical factors 

(such as repetitive wrist and finger 

movements and vibrations particularly 

among workers and computer operators) 

(4-6). Patients usually complain about 

numbness, pain, and paresthesia in 

median nerve distribution site (thumb, 

index, and middle fingers). These 

symptoms are usually intensified at night 

and repetitive and strong hand 

movements deteriorate them. Stretching 

or waving hands can help improve the 

symptoms in some cases. This pain is 

sometimes more than Paresthesia and 

may put pressure on the elbow and 

forearm as well. These factors will reduce 

the life quality of patients significantly, 

thus the proper treatment of this disease 

is very important. The Para clinical 

diagnosis is possible through electro-

diagnostic examinations and by 

investigating the nerve conduction of the 

upper limbs. All these patients were 

diagnosed with delayed sensory 

conduction and median nerve motion in 

the wrist. Based upon the level of nerve 

engagement, this syndrome takes three 

forms of primary, mild, and final state. 

The primary or acute phase of this 

syndrome is the best time for 

conservative treatments including 

splinting in neutral position (without any 

wrist angle) or partial extension, 

prescription of non-steroid anti-

inflammatory medicines (such as aspirin, 
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broufen, etc.) to reduce edema and 

inflammation around the nerve and 

injection of Corticosteroids inside the 

carpal tunnel. In the middle phase of this 

syndrome, the patients usually complain 

about numbness and Paresthesia and 

apply for decompression surgery (lifting 

the pressure on nerves by cutting flexor 

tendon). The nervous damage has not 

become a permanent issue yet. In the 

final or severe phase of the syndrome, 

patients usually exhibit long-terms 

symptoms and due to the permanent 

damage caused to the nerves, sensory 

damages and muscle weakness may 

remain forever even after lifting the 

pressure (8-10). 

When conservative measures fail to 

reduce the symptoms (less than half of 

patients), operation is prescribed to lift 

pressure from nerves. This operation 

seeks to increase the size of carpal tunnel 

by freeing transverse carpal ligament and 

its extensor’s fascia. This operation has a 

success rate of 90% but its full recovery 

lasts several months. Endoscopic 

operation is also common today. Each 

operation method has its own advantages 

(11) and selection of the appropriate 

method would require several empirical 

and clinical studies. The present research 

seeks to study the effectiveness of 

minimal incision method with local 

anesthesia and moderate sedation in 

patients with carpal tunnel syndrome.  

 

 

 

Material and Method: 

This is a descriptive observation 

conducted on 414 patients with carpal 

tunnel syndrome who had resorted to 

hospital in Tehran from 2010 to 2014 

where the effectiveness of Minimal 

Incision method was studied.  

Affliction with carpal tunnel syndrome 

and minimal incision operation and being 

diagnosed with mild to moderate cases of 

this disease were the inclusion criteria. 

Patients with moderate cases of carpal 

tunnel syndrome and those whose follow-

up was impossible were excluded from 

the research.  
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The informed consent of patients was 

gained and proper measures were taken 

to make sure 

that their personal information would 

remain confidential.  

Finally, after collecting the required 

information from 414 patients, the 

resulting data was analyzed using SPSS. 

Frequency and percentage of frequency 

were used to study qualitative data while 

quantitative data was studied using mean 

and SD.  

 

Results: 

The average age of the patients studied 

was 44.8 years old with a standard 

deviation of 6.6 years. 193 patients 

(46.6%) exhibited unilateral engagement, 

while the remaining 221 (53.4%) exhibited 

bilateral engagement.  

250 cases (60.4%) had moderate 

engagement, while 164 (39.6) had severe 

engagement. 82 cases (19.8%) of thenar 

atrophy were reported.  

14.5% of all patients were suffering from 

diabetes and 27 of them (6.5%) had 

symptoms of Hypothyroidism. Of the 

whole 414 patients participating in this 

research, 9 (2.2%) had a previous history 

of operation [Figure 1]. 

 

Figure 1: Occurrence of post-operation side effects in patients 

Totally, 39 patients (9.4%) were 

complaining about painful scar. 7 cases of 

RSD (symptoms of Hyperemia and atrophy 

of skin and nail, limited and painful 
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movements, greater sensitivity to heat 

and cold, shiny and bright swollen skin). 

No cases of post-operation bleeding and 

infection were observed.  

Discussion: 

The present research has studied the 

effectiveness and side effects of Minimal 

Incision among patients suffering from 

carpal tunnel syndrome. Only 9.4% of the 

patients exhibited painful scar symptoms 

which is indicative of the insignificant side 

effects of this operation. The level of RSD 

in these patients was so little and close to 

1.7%. The research population included 

414 cases considered to be an acceptable 

statistics compared to similar studies.  

A review research by Vasiliadis et al (2014) 

in Greece studied the results of classic and 

endoscopic methods of carpal tunnel 

syndrome operation. They reported no 

difference between the two methods in 

terms of overall results and the only 

difference between them was the lower 

rate of minor complications in endoscopic 

operation (12). This is in line with the 

results achieved in our research.  

Another review research by Chen et al 

(2014) in China similarly stated that the 

results of classic and endoscopic 

operation methods on people suffering 

from carpal tunnel syndrome were quite 

similar and only a minor difference was 

observed between them in terms of 

earlier return to usual work and less side 

effects in endoscopic operations (13). Of 

course, our research had no control group 

to be compared with results, but the 

results achieved in Minimal Incision group 

was really inspiring.  

A research by Chen et al (2011) in Taiwan 

studied 65 patients with carpal tunnel 

syndrome who had undergone modified 

mode operation. Good results were 

reported for patients and no cases of 

complication or side effect were observed 

and only one case of resuscitation was 

observed in a one-year follow up period 

(14). Our research could also achieve 

hopeful results. Another research by 

Tuzuner et al (2004) in Turkey studied 191 

patients with carpal tunnel syndrome who 

had undergone modified mode operation. 

The results showed a 91% satisfaction rate 

and 70% of the patients could resume 

their usual activities within 3 weeks (15) 

which is in line with the relatively quick 

recovery of the patients observed in our 

research.  
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A similar research by Siegmeth et al 

(2006) in England studied 42 patients with 

carpal tunnel syndrome. This research 

undertook to compare classic and 

modified operation methods. No 

significant difference was reported 

between these two methods and the only 

difference between them was the longer 

period of operation required in modified 

method (16). Further researches may be 

conducted in future in order to answer 

this question about Iranian patients.  

Jim et al (2012) studied the results of CTS 

conducted in accordance with Minimal 

Incision rules. They reported that treating 

CTS by making a small incision in the palm 

is a relatively safe method with a 

relatively shorter time required and less 

scar left compared to classic operation 

method (17). Thus, painful scar was not a 

common phenomenon in our research.  

In another research by Sweed et al (2012) 

conducted in Hong Kong, it was claimed 

that using endoscopic method in CTS 

which is conducted as portal technique to 

free carpal tunnel was very useful with no 

damages caused to arteries and nerves 

and tendons. This method was safer for 

patients (18). As such complications were 

never observed in our research, our 

results seem to be quite inspiring.  

A research by Ly-Pend (2013) compared 

the therapeutic results of CTS through 

local Corticosteroid injection and classic 

operation. It turned out that both 

methods were useful and effective and 

those patients who had undergone 

operation were in a better state following 

a 2-year follow up period. 20% of the 

participants in steroid treatment group 

exhibited signs of resuscitation after 2 

years (19). The descriptive structure of the 

research prevented us from tracking the 

patients, but this can be a good topic for 

future studies.  

In a research by Paul et al. on the 

effectiveness of flexuretanicum incision in 

minimal incision in Brazil found this 

therapeutic method to be useful with no 

serious complications. Symptoms of 

Paresthesia and nocturnal pain had 

vanished in all patients (20) which was in 

line with the results of our research. 

Buchhorn et al studied the application of 

endoscopic method in carpal tunnel 

syndrome. All patients resumed working 

within 27 days following the operation 

and their hand power doubled in 6 

months. As a result, this method was 

proclaimed to be safe (21). The results of 

our research also pointed to the high 

percentage of patient’s recovery.  
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Conclusion: 

Based upon the results of this research, 

we may conclude that minimal incision 

method is a really useful method for those 

patients suffering from carpal tunnel 

syndrome. It is recommended to use this 

method to treat those with carpal tunnel 

syndrome as it is a useful and safe 

method. Further studies with larger 

population in a multi-central method is 

recommended. We also recommend a 

study of factors influencing therapeutic 

results. Finally, those with effective 

factors in this field who may act as 

conflicting factors need to be removed 

from the research.  
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Abstract 

Introduction: ACL is an extrasynovial structure with a length of 25-41 mm (average 38mm) 

and a width of 7-12 mm (average 10 mm) where damages and ruptures caused to ACL is the 

most common type of knee joint injuries constituting 40% of all sport injuries. Returning to 

high-level athletic activities is the ultimate goal of all patients undergoing ACL 

reconstruction.  

Material and Method: The present research has studied as many as 64 patients with ACL 

rupture resorting to orthopedic clinics of Fajr and 501 Hospitals of AJA from 2010 to 2011 

and underwent primary ACL reconstruction using hamstring-autograft method. This study 

investigated variables such as gender, age, ACL injury mechanism, meniscus rupture, post-

operation knee pain, cartilage damage, follow-up length and subjective characteristics of 

the patient before and after operation. 

Results: It turned out that the most common cause of ACL rupture is professional and non-

professional soccer (37 cases, i.e. 57.81%). Following soccer, other sports such as volleyball, 

biking, wrestling, and martial arts had the highest rates of ACL injuries. Simultaneous 

cartilage injuries were also observed in 27 patients (42.18%) including 7 cases of 

chondromalacia patella (10.93%), 15 cases of medial femoral condyle (23.43%), and 5 cases 

of lateral femoral condyle (7.82%). 

mailto:Okhovatpour@gmail.com
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Conclusion: Considering the rise of simultaneous damages with ACL as the time passes by, 

the operation is suggested to be undertaken immediately following obtaining joint ROM and 

reduction of the surrounding tissues’ inflammation and fixing muscles’ atrophy.  

Keywords: Hamstring, Cruciate Ligament, ACL, Autograft, Ligament Rupture. 

 

 

Introduction:  

Rupture and damage of knee Anterior 

Cruciate Ligament (ACL) is the most 

common type of knee joint injury [1] 

making up at least 40% of all sport injuries 

[2, 3]. ACL injuries result in knee instability 

[4] and the above-said complication may 

cause problems in individuals’ athletic 

effectiveness, increase the future damage 

risk of meniscuses and rise the danger of 

knee joint degeneration and 

Osteoarthritis. This complication will, 

ultimately, prevent people from resuming 

their pre-injury activities and culminates 

in early retirement of athletes [5].  

Various studies point to the fact that 

conservative treatments can re-establish 

relative stability and help in the 

rehabilitation process, but they have no 

influence on objective results [6] and the 

pace of returning to the sport and pre-

injury status [7]. As a result, surgical 

treatments are usually prescribed to 

reconstruct ACL [8, 9].  

Returning to high level athletic activities is 

the ultimate goal of all patients 

undergoing ACL reconstruction. Various 

methods have been utilized by 

researchers to achieve this goal and 

minimize the side effects of operations 

[10]. However, standardized and objective 

criteria used for measurement and a safer 

return to athletic activities have certain 

limitations. ACL intra-articular 

reconstruction based upon various grafts 

have been used for patients with knee 

laxity with good to (sometimes) excellent 

results [11].  

Autologus Bone patella- tendon-bone 

graft and autologus four-stand hamstrings 

graft also known as double–bundle 

Semitendinus & gracilis graft are 2 

common methods used in ACL 

reconstruction [12].  
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In spite of various researches and many 

articles about various ACL methods and 

presentation of their advantages and 

disadvantages, there is no agreement 

concerning the most useful method. Some 

limited and scattered researches have 

been conducted on hamstring autograft in 

order to compare it against patellar 

autograft, but no integrated and agreed-

upon results have been achieved yet. The 

common point in all these researches was 

the fact that both types of autografts 

were useful and satisfactory in terms of 

their effectiveness and stability among 

patients undergoing them. Some studied 

even concluded that patellar autograft is 

more adequate in creating stability with a 

shorter time needed to resume pre-

trauma activities. However, morbidity in 

the form of anterior knee pain and 

prevalence of joint degeneration and 

long-term knee joint osteoarthritis were 

more common than what was observed in 

hamstring autograft reconstruction 

method [10, 13]. As a result, hamstring 

method looks safer [14]. As a result, the 

present research seeks to study the 

particulars of patients with ACL rupture 

undergoing hamstring reconstruction 

method. By looking at their therapeutic 

results, we hope to better illustrate 

therapeutic results, side-effects, and 

effectiveness of hamstring-autograft ACL 

reconstruction.  

The present research has studied the 

factors associated with ACL rupture 

among patients resorting to Fajr and 501 

Hospitals of AJA undergoing hamstring-

autograft operation.  

 

 

Material and Method:  

The present research has studied as many 

as 64 patients with ACL rupture resorting 

to orthopedic clinics of Fajr and 501 

Hospitals of AJA from 2010 to 2011 and 

underwent primary ACL reconstruction 

using hamstring-autograft method. 

The inclusion criteria included being 

diagnosed with ACL rupture during the 

operation or arthroscopy and 

completeness of patient’s file. No 

diagnosis of ACL rupture, patient’s 

reluctance to cooperate and patient’s 

death were exclusion criteria.  
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The present research studied variables 

such as age, gender, ACL injury 

mechanism, meniscus rupture, post-

operation knee pain, cartilage damage, 

follow-up length and subjective 

characteristics of the patient before and 

after operation. After the information had 

been collected, percentage, average and 

SD, minimum and maximum were used to 

describe quantitative data while charts 

and frequency tables were used to 

describe qualitative data.  

 

Results: 

As many as 64 patients with ACL rupture 

who had undergone primary ACL 

reconstruction through hamstring-

autograft method were studied. 62 

patients were male and 2 were female. 

The average age of those undergoing 

operation was 27.6 with the maximum 

and minimum ages being 48 and 19 years 

old respectively. The greatest frequency 

of this disease was observed among those 

patients who were 23 years old. 

As many as 46 patients (71.87%) aged 19 

to 30 years old, 16 (25%) were 31 to 40 

and 2 patients (3.12%) were older than 40 

years.  

ACL damage mechanism 

According to the results of this research, 

professional and non-professional soccer 

was the main cause of ACL rupture (37 

cases, i.e. 57.81%). Following soccer, 

other sports such as volleyball, biking, 

wrestling, and martial arts had caused the 

highest rate of ACL damage. Table 1 

shows methods and sports that cause ACL 

damage.  

 

 

 

 

 

Table 1: The number of patients and frequency percentage of method and sports causing 

ACL damage 
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Mechanis

m 

Non

-

spor

t 

Socc

er 

Volleyb

all 

Wrestli

ng 

Bunge

e 

jumpi

ng 

Sk

i 

Bikin

g 

Basketb

all 

Marti

al arts 

tot

al 

Frequenc

y 

7 37 6 4 1 0 5 1 3 64 

Percenta

ge 

10.9

3 

57.81 9.37 6.25 1.56 0 7.81 1.56 4.68 100 

 

Simultaneous meniscuses damages were 

observed among 45 patients (70.31%) 

with 35 cases of medial meniscuses 

damage (54.68%) and 10 cases of lateral 

meniscuses damage (15.62%). 8 cases of 

meniscuses damages (5 medial and 3 

lateral damages) exhibited Bachet handle 

rupture. In the face of any probable 

unstable meniscuses ruptures, partial 

meniscectomy was conducted.  

Simultaneous cartilage injuries were also 

observed in 27 patients (42.18%) including 

7 cases of chondromalacia patella 

(10.93%), 15 cases of medial femoral 

condyle (23.43%), and 5 cases of lateral 

femoral condyle (7.82%). Table 2 presents 

the cases compared in this research and 

previous researches.  

 

 

 

 

 

 

Table 2: The issues studied among patients and their comparison with other studies 

 Meniscuses 

rupture 

Post-operation 

knee pain 

Cartlidge 

damage 

Follow up 

period 
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Current 

research 

70.31% 7.81% 42.18% Maximally 1.5 

year 

Other 

researches 

47.4% 

[15] 

14% 

[16] 

20% to 30% 

[16] 

Maximally 15 

years 

 

Delay in undergoing operation was 

minimally 3 weeks and maximally 18 

months with an average of 9.4 months. In 

terms of pre=operation femoral tibial 

angle, no patient was diagnosed with 

valgus alignment, while 17 (26.56%) were 

diagnosed with varus alignment and 47 

(73.43%) were diagnosed with neutral 

alignment.  

Post-operation static laxity was measured 

using Lachman test and the following 

results were achieved: laxity < 8mm in 50 

patients (78.12%), laxity > 8mm with hard 

end point in 12 patients (18.75%), and 

laxity > 10mm with soft end point in 2 

patients (3.12%).  

As of resuming pre-operation activities, 

80% of the patients returned to pre-

operation activity level and had no 

problem in terms of conducting athletic 

activities and daily affairs with no 

Dehicence lesion recorded for any 

patients.  

All patients exhibited giving way prior to 

the operation, while only 2 still had this 

complication after operation. Locking was 

observed in 45 patients (70.31%) before 

operation, but this number was reduced 

to 4 after operation.  

59 patients (92.18%) had no pain after 

operation and only 5 were still 

complaining about knee pain after 

operation. Inflated knee was observed in 

2 patients (3.12%), while 62 (96.87%) did 

not exhibit any signs of inflated knee. 

Figure 1 presents the subjective 

particulars of the patients before and 

after operation.  
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Figure 1: Subjective particular of patients before and after operation 

No patients had any limitations in knee 

extension, while knee flexion problems 

were observed in 3 patients and it was 

less than 25°. Tenderness in tissue 

extraction site was observed in 2 patients 

during final examinations, while mild 

Hypostasis in tissue extraction site was 

reported for 16 patients (16.66%). No 

cases of graft failure were reported in any 

patients.  

 

Discussion & Conclusion 

ACL is an extrasynovial structure with a 

length of 25-41 mm (average 38mm) and 

a width of 7-12 mm (average 10 mm) [14]. 

In histological terms, ACL is composed of 

many collagen fascicules made up of 

interconnected fibrils with a diameter of 

150-250 nm covered with Epithonone. By 

placing some Fascicule collections next to 

one another, ACL ligament which is 

covered with Parathenon will be formed. 

Fibroblasts also play a major role in 

reconstructing and preserving ACL 

constantly.  

The present research has studied as many 

as 64 patients with ACL rupture resorting 

to orthopedic clinics of Fajr and 501 

Hospitals of AJA from 2010 to 2011 and 

underwent primary ACL reconstruction 

using hamstring-autograft method. 

As the results of this study showed, all 

patients were male except for two of 

them. As the most common type of ACL 

rupture in Iran in non-professional soccer 

and other athletic traumas and keeping in 

mind the fact that women usually do not 

take part in such activities, the gender 

distribution of ACL rupture can be easily 

justified.  

Based upon the questionnaire filled by 

patients after operation, similar levels of 

satisfaction were observed both among 

those older and those younger than 30.  

The most common rupture mechanisms 

studied in this research are athletic 

traumas in places where sport activities 

were practiced in a non-professional 

manner. Professional athletes usually do 

warm up prior to the main exercise and 

the muscles around their joints are 

stronger. What’s more, they conduct 

sport techniques correctly. These points 

are not true for non-professional athletes 

and higher rates of knee ligament 
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damages among them can be justified 

based upon these facts.  

The frequency of meniscuses damage in 

the present research was 71% which was 

more than what was reported in other 

researches (40 to 50 %). This greater 

frequency can be attributed to the fact 

that the patients have resorted to doctors 

somehow late. The average delay to 

undergo operation in the present research 

was 9.4 months. This delay in other 

researches was 5 to 6 months. The 

necessity of early operation never means 

that it has to be done within the first few 

weeks because acute sinusitis 

inflammation has not vanished fully yet 

and the range of knee movements has not 

returned to its natural state and no proper 

results will be achieved if the patient 

undergoes operation in such conditions.  

The frequency of cartilage damages in the 

present research was 42.18%. Lower leg 

hypostasis was the most common type of 

post-operation complications in the 

present research (55%) but it caused no 

problem for the patient. In the final 

examination, only 16 patients exhibited 

lower leg hypostasis.  

Limited range of knee movement was 

observed in 3 patients (4.68%) and all of 

them had knee flexion limitation. The 

flexion limit in all three patients was less 

than 25 degrees and most of these 

patients used to live in towns and were 

unable to take part in physiotherapy 

sessions. What’s more, they could not 

attend the follow-up sessions regularly. 

The present research found no correlation 

between static laxity after operation and 

patients’ satisfaction with the operation. 

This is in line with Leo Pinczewski’s 

research [17].  

As the frequency of simultaneous 

damages increases with the passage of 

time, operation is recommended 

immediately following joint ROM and 

reduction of the surrounding tissues’ 

inflammation after treating the muscles’ 

atrophy.  

Using IKDC and Lysholm Score scales in 

order to make a comparison between the 

pre- and post-operation status of the 

patient and to document effectiveness of 

treatment is quite necessary.  
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Abstract 

Introduction and purpose: Drug intoxications are among the most important and most 

prevalent of all medical emergencies. These patients require especial attention and timely 

interventions in order to treat the disease. The present research seeks to study the 

prevalence of nosocomial infections in cases of drug intoxication admitted to Besat Hospital 

within the last 5 years (2011 to 2016). 

Material and Method: This is a descriptive-analytical observation conducted on 100 

patients admitted due to drug intoxication to Besat Hospital within the last 5 years (2011 to 

2016) selected through convenient sampling. The present research seeks to study the 

prevalence rate of nosocomial infections and the relative factors among these patients.  

Results: The results indicated a prevalence rate of 21% for nosocomial infections. These 

infections included the following types: 71.4% pneumonia, 19% UTI, 4.8% FUO, and 4.8% 

UTI. The average time for the occurrence of infection among patients was 5.7 with a 

standard deviation of 4.8 days. The only effective factor here was the length of 

hospitalization (P = 0.008). 

Conclusion: Nosocomial infections were observed among one fifth of those suffering from 

drug intoxication admitted in hospitals which is a relatively high rate and requires 

preemptive measures to reduce it.  

Keywords: Prevalence, Nosocomial Infection, Drug Intoxication. 

 

 

 

Introduction 

Drug intoxication is one of the most 

important and most prevalent types of 

medical emergencies. As many as 74% of 

cases calling ambulance centers in Japan 

in 2012 were due to this complication (1). 

These patients require special attention 

and timely interventions in order to treat 

them and use other methods such as anti-

dote and rinsing in order to reduce the 

severity of the problem and improve their 

pre-awareness if necessary (2).  

This is even more important for more 

critical types of intoxication and in the 
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case of multi-drug intoxication and 

requires further attention (3).  

Although the process of treating drug 

intoxication was successful in the 

emergency service ward of hospitals and 

they were discharged in a relatively short 

time with a generally good health (4), 

patients in some cases would require 

longer hospitalization and greater 

supportive treatments and common 

treatments would do them no good (5). 

Long-term treatments and 

hospitalizations will also have certain 

dangers and complications for those with 

drug intoxication. Inflammation of tissues 

is the most important complication which 

may be caused by infections in some 

cases. 

Drug intoxication is also one of the most 

common causes of people’s admission to 

hospitals. As many as 4.7% of all cases 

resorting to hospitals in Khuzestan 

province in 2007 were due to various 

types of intoxication with drug 

intoxication composing 31% of all cases. 

The most common causes of drug 

intoxication were Antidepressants 

(24.7%), Hypnotics (19%) and 

cardiovascular medicines (11.4%) (7).  

On the other hand, hospital infections 

increase the mortality and morbidity rate 

among patients (8). A prevalence rate of 

11.2% has been reported in Germany for 

these infections with surgical site infection 

being the most common type (29%) 

followed by gastrointestinal infections 

(26%), respiratory tract infections (19%), 

urinary system infections (16%), and 

primary sepsis (4%). The most common 

types of pathogens were Escherichia coli, 

Negative Coagulase-Staphylococcus 

aureus, Candida, Enterococcus and 

Pseudomonas aeruginosa (9).  

Based on these issues and keeping in mind 

the importance of these issues, the 

present research has sought to study the 

prevalence of nosocomial infections in 

cases of drug intoxication admitted to 

Besat Hospital from 2011 to 2016.  

 

Materials and Method: 

This is a descriptive-analytical observation 

conducted on 100 patients admitted due 

to drug intoxication to Besat Hospital 

within the last 5 years (2011 to 2016) 

selected through convenient sampling. 

The present research seeks to study the 

prevalence rate of nosocomial infections 

and the relative factors among these 

patients based upon their medical file. 

 

 

Inclusion criteria:  

1. drug intoxication   

2. Possibility of patient's follow-up 

Exclusion criteria: 

1. impossibility of patient’s follow up 

2. leaving the hospital before completion 

of the research 

3. presence of other diseases in the 

individual 

Data analysis: 

SPSS v.21 was used to analyze the data. 

Mean and SD were used for quantitative 

variables, while absolute and relative 

frequencies were utilized for qualitative 
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variables. Chi-square and independent T 

were the statistical tests used and the 

significance level of P-value was set below 

0.05.  

Ethical considerations:  

The whole information obtained from 

these individuals as well as their names 

remained confidential and the research 

results were published holistically. 

Individual results were published only on 

demand and without making any 

references to the name of particulars of 

the participants.  

 

Results:  

The average age of patients was 32.9 

years with a standard deviation of 17.3 

years old. 65% of the participants were 

male and the remaining 35% were female. 

The average length of hospitalization was 

7 days with a SD of 7.2 days. The following 

factors had the following shares in 

intoxications: 26% Benzodiazepines, 34% 

Opioids, 11% Warfarin, and 9% 

Benzodiazepines plus Opioids [Figure 1]. 

As many as 21% of the patients had 

nosocomial infections.  

The following frequencies were reported 

for each infection: 71.4% pneumonia, 19% 

UTI, 4.8% FUO, and 4.8% UTI plus 

pneumonia [Figure 2]. The average length 

of the occurrence of these infections was 

5.7 days with a SD of 4.8 days. More than 

one antibiotics was prescribed in 6% of 

patients [Table 1]. The frequency 

distribution of infection in terms of 

patients’ age exhibited no statistically 

significant difference (P > 0.05). The 

frequency distribution of infection in 

terms of patients’ genders exhibited no 

statistically significant difference (P > 

0.05). The frequency distribution of 

infection in terms of patients’ cause of 

intoxication showed no statistically 

significant difference (P > 0.05) [Figure 3]. 

No statistically significant correlation was 

observed between frequency distribution 

of infection and the longer period of 

patients’ hospitalization (P = 0.008) 

[Figure 4].  
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Figure 1: Frequency distribution of the cause of intoxication among patients studied 

 

 

Figure 2: Frequency distribution of infection type among patients studied 
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Table 1: Frequency distribution of antibiotics type among patients studied 

 

 

 

 

Figure 3: Frequency distribution of infection based upon the intoxication cause among 
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Figure 4: Frequency distribution of infection based upon the length of hospitalization 
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In a cross-sectional study by Larney et al 

(2015) in the US, it was reported that out 

of 100 patients with intoxication caused 

by Opioids, more than half of them were 

afflicted with HIV-caused infections (17). 

Our research didn’t study the type of 

crime resulting in infection.  

In a cross-sectional research by 

Rongioletti et al (2014) in Italy, it turned 

out that 12 cases (50%) out of the whole 

23 patients with drug intoxication caused 

by biological medicines were suffering 

from infection (18) which is more than the 

rate observed in our research.  

A Review research was also conducted 

Bazazi et (2010) in the US. They reported 

that the most important therapeutic side 

effect in intoxication with narcotics is the 

observed infections (19). In our research, 

opioids had a share of 34% in intoxications 

incurred while BZD plus opioids were 

responsible for 9% of all intoxications.  

Kiyatkin et al (2009) studied intoxication 

with methamphetamines. They reported 

infection side-effects as one of the most 

important and most common types of 

complications (20). No cases of 

intoxication with methamphetamine was 

observed in our research.  

Moss et al (2003) conducted a cross-

sectional research on 116 individuals in 

Canada. They reported that one of the 

most important complications among 

those with intravenous injected drugs 

intoxication is affliction with Endocarditis 

(21). No cases of Endocarditis were 

observed in our research.  

Based upon the results achieved here and 

comparing them with other studies 

conducted in this field, we may conclude 

that nosocomial infections are observed 

among one fifth of the patients admitted 

to hospitals for drug intoxication. This is a 

relatively high rate requiring pre-emptive 

measure to reduce it. Further field 

researches with a greater sample size are 

required to confirm the results achieved 

in this research.  
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Abstract 

Introduction: Vitamin D plays a major role in enhancing body’s immunity through various 

mechanisms. Several researches have been conducted concerning the correlation between 

its serum level and tuberculosis. The present research seeks to study the serum level of 

vitamin D among patients with tuberculosis hospitalized in Besat Hospital from 2001 to 

2016.  

Methodology: This is a cross-sectional descriptive research where age, weight, height, and 

BMI of those with tuberculosis was studied by resorting to their files in the hospital and the 

pre-prepared checklist. The results were then fed to SPSS software and analyzed using 

statistical tests.  

Results: As many as 64 patients were studied in this research. The average age of the 

patients was 50.23 ± 22.84 years old. There were 40 male and 24 female patients in the 

research. A significant correlation was observed between the serum level of vitamin D and 

gender (P < 0.05). The average level of vitamin D in patients was 15.57 ± 6.10 ng. There was 

also a significant correlation between serum level of vitamin D and weight (P < 0.05).  

Conclusion: Based on our results, there were low levels of vitamin D among those with 

tuberculosis and addition of vitamin D supplement may help increase the rate of patients’ 
recovery.  

Keywords: Patients, Tuberculosis, 1 & 25 Dihydroxyvitamin D3. 

 

 

Introduction 

Tuberculosis is one of the most important 

health issues in developing countries. As 

many as 8 million people lose their lives 

due to this disease in the world every year 

(1-3). Annual occurrence of tuberculosis 

and its relatively high death rate have 

turned it into a major health problem in 

most developing countries of the world. 
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Further to high treatment costs in patients 

with resistant tuberculosis, it runs a high 

risk of death and controlling it is very 

difficult (3-5).  

Occurrence of Multiple Drugs Resistant 

(MDR) tuberculosis adds to the 

importance of this disease (2, 6). A multi 

drugs resistant Bacillus is defined as a kind of 

bacillus resistant to at least two medicines: 

Isoniazid and Rifampin (7). In a report issued 

by WHO, it was stated that out of the whole 

9.2 million new cases of affliction with 

tuberculosis in 2006, there were 500000 drug 

resistant cases and drug resistance is a major 

cause of deaths caused by tuberculosis (8-11). 

The majority of those afflicted with 

tuberculosis are the vulnerable people. 

This fact may be attributed to issues such 

as population congestion, malnutrition, 

low body immunity, and presence of 

sources of pollution in the family (12-14). 

Considering the high cost imposed by 

tuberculosis on the healthcare system, the 

correct and complete registration of 

information and proper planning to 

reduce the effective factors on drug 

resistance can help reduce these costs. 

Various factors can help improve and 

control tuberculosis. Vitamin D is quite 

useful in quickly cleaning patients’ mucosa 

from tuberculosis bacillus. By intensifying 

the process of phagocytosis of alveolar 

macrophages among those with tuberculosis 

undergoing treatment, this vitamin increases 

the pace of cleaning tuberculosis 

complications of tuberculosis bacillus. This 

influence may be really useful in reducing the 

infectivity length of those with tuberculosis 

and reduce occurrence of tuberculosis 

infection among those in touch with them and 

help control this disease in the family and 

society (15-17). Herbal medicines are usually 

used to treat those with tuberculosis and 

these medicines reduce levels of vitamin D 

through numerous mechanisms. Isoniazid and 

Rifampicin which are two major and basic 

medicines used to treat tuberculosis in the 

invasive and preservative periods cause a 

shortage of vitamin D by enhancing the 

metabolism and reducing the levels of this 

vitamin among those undergoing treatment 

(11). The outcome of malnutrition (due to 

anorexia and excessive thinness and shrinkage 

of body tissues which are quite common in 

tuberculosis) and reduction of vitamin levels 

(due to less reception and greater levels of 

metabolism among the patients) intensifies 

vitamin D shortage which can bring about 

dangerous complications such as reduced 

immunity, lower levels of calcium, 

hyperparathyroidism, myopathy, osteopenia 

and pelvic bone fracture (particularly among 

old women) (11). Further to various functions 

in the body, vitamin D also plays a major role 

in improving the immune system of the body. 

Metabolism of vitamin D helps activate 

macrophage and restrain intercellular growth 

of Mycobacterium tuberculosis (18). Shortage 

of vitamin D and reduced cellular immunity 

following it will result in lower therapeutic 

responses (11).  

Various reports have been issued about the 

pick of tuberculosis during the hot months of 

summer in many countries such as England. 

Reduction of vitamin D level following the 

cold and dark days of winter may activate 

hidden tuberculosis infections during the hot 

months of summer. In 1998, a research was 

conducted on 119 patients with pulmonary 

(positive mucosa) and extra-pulmonary 

tuberculosis and 123 healthy individuals. As 

the results indicated, vitamin D3 level was 

significantly lower in positive tuberculosis 

group and only 3% of this group exhibited a 

vitamin level in the natural range and 67% of 

these people had a vitamin level less than 20 

Nano-mole per liter. 22% of those in the 

healthy group were in the normal range and 

37% were below 20 Nano-mole per liter. It 

was finally concluded that low levels of 

vitamin D3 may activate tuberculosis (19).  



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 191  

 

Considering the moderate prevalence of 

tuberculosis in Iran and appearance of drug 

resistant tuberculosis particularly MDR types 

and the possibility of these strains’ expansion 

to other parts of Iran and due to higher 

possibility of death and failure to treat those 

with resistant tuberculosis (20) and higher 

costs and longer time required to treat it and 

serious threat of tuberculosis control as a 

result of resistant strains, more attention 

needs to be paid to controlling it (21 & 22). 

Considering the above-mentioned facts, it has 

always been asked whether prescription of 

vitamin D as a therapeutic supplement in anti-

tuberculosis diet is useful in enhancing the 

therapeutic response and increasing the pace 

of phlegm negation from tuberculosis bacillus 

and preventing the medical and disease 

complications of tuberculosis. The present 

research has studied the level of vitamin D3 

among the patients with tuberculosis 

hospitalized in Besat Hospital of Tehran from 

2011 to 2016. 

 

Materials and Method: 

In this cross-sectional descriptive research, as 

many as 34 people with tuberculosis 

hospitalized in Besat Hospital of Tehran from 

2011 to 2016 were studied. Various 

information of the patients such as age, 

gender, family history and BMI was extracted 

from their files and recorded in special 

checklists and levels of D3 vitamin were 

extracted based upon the laboratory findings 

in patients’ files. Tuberculosis infection needs 

to be confirmed based upon tuberculosis 

diagnostic criteria. These criteria include 

positive culture in terms of acid fast bacillus, 

positive smear in terms of acid fast bacillus, 

positive biopsy from the engaged organism in 

terms of Granuloma formation and Cashevia 

necrosis. 

 

Sample size 

Based upon the following pattern, these 

values were specified for each variable: 0.05 

for alpha (first error of the research), 0.1 for d 

(accuracy), and 0.8 for P (the frequency of 

vitamin D shortage among those with 

tuberculosis in previous researches, meaning 

reference 8). Finally, 64 participants were 

selected to study.  

 

N= [P (1-P)] × (Z 1-α/2)²  N= (0.8 × 0.2) × 4   N= 64 

              d²                                        (0.1)² 
 

Inclusion criteria 

1. Affliction with tuberculosis 

2. Completeness of patient’s file 

 

Exclusion criteria 

1. Affliction with other pulmonary 

infections 

2. Affliction with metabolical diseases 

3. Incompleteness of patient’s file 

4. Consumption of vitamin D3 products 

The collected date was finally analyzed using 

SPSS 19 software. Quantitative data was 

expressed by mean and SD while relative and 

absolute frequency percentages were used to 

present qualitative data. The levels of D3 

vitamin in both groups were compared 

against one another using independent t-test 

and the level of significance was set to 0.05. 

 

Ethical considerations 
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The present research is approved by the 

ethics committee of the research center of 

university. All phases of the research were 

conducted with due observation of the 26 

ethical codes and patients’ information 

remained confidential with researchers and 

used for the research purpose only.  

 

Results: 

The average age of the participants was 50.23 

± 22.84 years old with the youngest and 

oldest participants being 20 and 95 years old 

respectively. The frequency distribution of 

patients’ ages is presented in [Table 1]. 

 

Table 1: Frequency distribution of patients’ ages 

Age group Number Percentage Cumulative percentage 

Younger than 30 16 25.0 25.0 

30 to 50 years old 20 31.3 56.3 

50 to 70 years old 14 21.9 78.1 

Older than 70 years 14 21.9 100.0 

Total 64 100  

 

Of the total 64 patients studied in this research, 40 were male (62.5%) and 24 (37.5%) were female 

[Table 2]. 

Table 2: Frequency distribution of patients’ genders 

Gender Number Percentage Cumulative percentage 

Male 40 62.5 62.5 

Female 24 37.5 100.0 

Total 64 100.0  

 

11 patients had a family history of 

tuberculosis (17.2%) while the rest had no 

such history. The average weight, height, and 

BMI of the patients were 66.75±11.97 kg, 

167±0.07 cm and 23.92±4.10 respectively. The 

average level of vitamin D3 in patients was 

15.6 ± 57.10 ng/ml. [Table 3]. presents the 

mean of these values. 

Table 3: Average height, weight, BMI, and the serum level of D3 vitamin in patients 

Variable Min Max Mean SD 

Weight 37.00 94.00 66.7500 11.97086 

Height 1.50 1.85 1.6700 0.07807 

Serum level of 

vitamin D3 

6.00 26.00 15.5781 6.10179 

BMI 13.15 36.72 23.9208 4.10794 
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[Figure 1] shows correlation between the serum level of vitamin D3 and BMI in patients. 

 

 

Figure 1: Vitamin D3 level distribution in terms of BMI among patients studied 

 

 

The statistical results showed a significant 

correlation between the serum level of 

vitamin D3 and gender (P = 0.002) with the 

level of vitamin D3 among men being 

significantly more than what was observed 

among women [Table 4]. 

 

Table 4: Vitamin D3 levels distribution in terms of gender among patients studied 

 

Serum level of 

vitamin D3 

Gender N Mean S.D Std. Error 

Male 40 17.3750 5.28514 0.83565 

Female 24 12.5833 6.29642 1.28525 
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[Figure 2] shows distribution of vitamin D3 level in terms of weight in patients. 

 

 

Figure 2: Distribution of vitamin D3 level in terms of weight in patients studied 

 

 

[Figure 3] shows distribution of vitamin D3 level in terms of age group in patients studied. 

 

Figure 3: Distribution of vitamin D3 level in terms of age group in patients studied 
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Discussion: 

Our study was conducted on 64 patients (40 

males and 24 females) with an average age of 

50.23 years old. It was shown that the level of 

vitamin D in those with tuberculosis was less 

than the natural level and this low level has a 

significant correlation with patients’ weight. 

Various researches have been conducted in 

this field.  

The first research on the correlation between 

anti-bacterial activities enhanced by vitamin D 

against human macrophages against 

Mycobacterium tuberculosis (cause of 

tuberculosis) was conducted by Rook et al in 

the 1980s (23).  

This discovery revolutionized the role of 

vitamin D in defining pathogenesis and 

response of the immune system to bacterial 

pathogens. Liu et al (24) defined the key 

mechanism describing how vitamin D may 

enhance the instinctive immunity. As this 

group showed, stimulating the semi-Toll 

receptive complex bound to macrophage and 

the antigens produced by Mycobacterium 

tuberculosis increase vitamin D receivers 

adjustment and CYP27b1 (the enzyme 

changing 25-hydroxy vitamin D to the active 

form, i.e. 1 and 25 hydroxy vitamin D). The 

interaction between these two factors result 

in the production of antimicrobial 

Cathelixidine peptide and intercellular death 

of Mycobacterium tuberculosis (25).  

The average level of vitamin D3 in our 

research was 15.6±57.10 ng/ml which is in the 

category of vitamin D deficiency and most 

patients studied had a deficient serum level of 

vitamin D. A research by Baraz pordanjani et 

al showed that the serum level of vitamin D in 

the case group was 12.25 ± 8.98 ng/ml (26). 

Another research by Alavi et al did not 

measure the serum level of vitamin D and 

merely studied its effect on patients and 

clinical, radiological and laboratory symptoms 

(13). Sita-Lumsden et al showed that the 

serum level of vitamin D was 20.1 ± 0.95 

ng/ml (19). 

Our research found a significant correlation 

between the serum level of vitamin D and 

gender, but no relationship was found 

between it and age. It was shown in a 

research by Baraz pordanjani et al that there 

is a significant correlation between vitamin D 

level and male gender (26). The results 

achieved in a study by Nursyam et al showed 

no statistically significant correlation between 

the serum level of vitamin D and gender and 

age (17).  

Our research found a significant correlation 

between the serum level of vitamin D3 and 

the weight of patients with tuberculosis, 

however no such a correlation was observed 

between the aforesaid vitamin and patients’ 
age, height and BMI. In a research, those 

patients with tuberculosis who had the risk 

factors for hypovitaminosis D such as 

malnutrition, liver disease, kidney disease, 

digestive tract or bowel removal, 

malabsorption, and receiving vitamin D 

antagonist drugs were excluded so that the 

results may be safe from any errors (27). This 

issue has been taken into consideration in 

other researches and patients with 

hypovitaminosis D were completely or 

partially cured, but in a research where 65% 

of the participants were female, the average 

weight of the patients was less than those in 

control group (28). Marcos et al have shown 

the advantages of gaining weight and quicker 

improvement of tuberculosis symptoms 

among kids treated using a daily dose of 1000 

units of vitamin D as a supplement to the 

main treatment (29).  

The importance of correlation between 

vitamin D deficiency and tuberculosis is very 

great. First, lower levels of vitamin D may 

further undermine the effective treatment 

(30). This deterioration may make the patients 

susceptible other states of vitamin D 

deficiency. Although the potential role of 

vitamin d supplement among those people 

associated with tuberculosis is studied, there 
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is a case for further investigation of 

consuming vitamin D supplement in treating 

those with tuberculosis. Secondly, the 

diseases associated with immunity deficiency 

such as diabetes and chronic renal diseases 

are on the rise and those with these diseases 

are in greater danger of tuberculosis as a 

result of cellular immunity deficiencies (31). 

These patients are in greater need for 

therapeutic interventions with vitamin D.  

 

Conclusion 

Considering the results reported here and the 

fact that vitamin D is a potential moderator of 

immunity response and can have useful 

effects on treating tuberculosis and the 

results of our research that show low levels of 

vitamin D3 among patients with tuberculosis, 

utilization of this vitamin supplement seems 

quite useful in improving the clinical 

symptoms of patients and their other 

symptoms.  
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Abstract  

Background: Early diagnosis of congenital abnormalities in the early and last phases of 

pregnancy can help prevent the birth of disabled kids who are a burden on the family and 

society. The present research seeks to study the anomaly diagnosis value of scanning and 

triple screening test in diagnosing aneuploidy in the second three months of pregnancy.  

Materials and Method: The present research was conducted on all pregnant women within 

the second three months of pregnancy resorting to the midwifery clinic of educational 

hospitals and gynecological centers of faculty members of Birjand Medical Sciences 

University in 2015 who had at least one criteria needed to enter the research. The data 

collection tool included a questionnaire which dealt with the information achieved through 

the anomaly results of sonographic scanning (NB, NT, and NF), Triple Test (Afp, BHCG, 

mailto:Nghanbarzadeh@gmail.com
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Unconjugate striol) and amniocentesis. The data was analyzed using SPSS 15 and the 

required formula were used to calculate sensitivity, peculiarity, positive and negative 

predictive value and positive and negative likelihood.  

Results: Based on the results achieved, the sensitivity, peculiarity and positive and negative 

predictive value of sonographic scanning anomaly screening compared to amniocentesis was 

62.86%, 77%, 28.95%, and 93.3% respectively. As of the sensitivity, peculiarity, positive and 

negative predictive value of Triple Test compared with amniocentesis, the following values 

were reported respectively: 97.15%, 8.5%, 13.6%., and 95.24%.  

Conclusion: As the sensitivity of Triple Test method in diagnosing aneuploidy in the second 

three months of pregnancy was more than the sensitivity of sonographic scan anomaly 

method, this method can be designated as the routine nationwide screening method.  

Keywords: Sonographic Scan Anomaly, Triple Screening Test, Amniocentesis, Aneuploidy. 

 

Introduction  

Birth of neonatals with congenital 

disorders is an economical, social, and 

cultural burden for families and the 

society. As a result, diagnosing these 

anomalies in the second three months of 

pregnancy and abortion can help prevent 

these disorders (1).  

The only way to prevent birth of neonatals 

with chromosome disorders is pre-birth 

diagnosis. Screening tests which are a part 

of prenatal cares throughout the world are 

used to diagnose such disorders. Pre-birth 

screening program identifies those women 

who are in the danger of giving birth to 

neonatals suffering from Trisomy 21 or 

other chromosome disorders (2,3).  

Several diagnostic and screening methods 

have been proposed to study anomalies of 

fetus during the pregnancy period such as 

sonographic anomaly scan, ultrasound-

guided amniocentesis, and triple screening 

test (4, 5). The above-said screening 

methods are mainly used among women 

who are within the first and second three 

months of their pregnancy. As invasive 

methods are so risky for both the fetus and 

mother, less dangerous methods such as 

sonographic and laboratory scan anomaly 

are more preferable than amniotic fluid 

sampling or coupled lints sampling (2,6).  

Triple screening also known as maternal 

serum screening measures blood indicators 

within the 15th to 20th weeks of 

pregnancy. Using markers of mother’s 

serum is a very good method to distinguish 

pregnancies with a fetus suffering from 

trisomy 21 from healthy pregnancies. This 

is conducted within the 11th to 14th weeks 



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 201  

 

of pregnancy under the title of double test 

and under the 15th to 20th weeks of 

pregnancy under the title of triple test. The 

protocols currently used include serum 

indicators screening, sonographic analysis 

or a mixture of them all. Screening within 

the first three months of pregnancy 

includes studying the pregnancy-

associated plasma protein A, free beta 

associated with human chorionic 

gonadotropin, and non-conjugated 

Estradiol (7).  

Sonography is the early visual fetal 

diagnostic method (8). It is also cheap and 

safe for mother and fetus. This method 

produces real time pictures and it is 

available in most medical centers (6), 

however sonography has some limitations 

in cases of Oligohydramnios, mother’s 

obesity, when the head is placed inside the 

true pelvis, and complex fetal anomalies 

particularly within the last phases of 

pregnancy (9).  

The positive results of the screening test 

indicate a higher level of danger but it has 

no diagnostic value. As recommended by 

the college of midwifery and gynecology 

of US, those women with positive 

screening results need to be advised to 

undergo amniocentesis in order to 

determine fetal karyotype (10).  

Amniocentesis is one of the known and 

accessible methods for pre-birth diagnosis 

(11). However, this invasive method 

increases the risk of abortion 1 to 25 

percent. The risk of abortion is directly 

dependent upon the skill of the operator 

and this number reduces to 1 case of 

abortion out of 300 to 500 cases of 

amniocentesis among skilled operators 

(12).  

Although the sensitivity, peculiarity, 

correctness and diagnostic application of 

these results are different in the tests 

conducted in previous researches, there is 

a relative level of coordination among the 

results of each test. Absence of a similar 

comprehensive study within the region and 

in the national level highlights the need for 

present research that is dependent upon the 

demographic properties of society. On the 

other hand, although there is no certain 

applied protocol proposed for conducting 

and sequence of each of these tests, the 

present research seeks to compare the 

diagnostic value of the results of triple 

screening test and sonographic anomaly 

test in diagnosing fetal anomalies within 

the second three months of pregnancy. 

 

 

Materials and Method 
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The present cross-sectional research was 

conducted on all pregnant women within 

the second three months of pregnancy 

resorting to the midwifery clinic of Vali 

Asr and Imam Reza Hospital and 

gynecological clinics of faculty members 

of Birjand Medical Sciences University in 

2015 who had at least one criteria needed 

to enter the research. Having explained the 

goals of the research, the participants took 

part in the study if they liked.  

The inclusion criteria included: a history of 

abortion or stillbirth, a history of giving 

birth to abnormal children, history of 

giving birth to children with down 

syndrome, history of giving birth to 

children with chromosome or genetic 

disorders (like PKU), history of 

chromosome disorders in parents even 

mosaicism or genetic, history of 

chromosome or genetic disorders in full 

brothers or sisters or parents, a double-

confirmed triple test or positive triple test 

+ positive quad test, high serum alpha 

fetoprotein and positive sonographic 

anomaly scan, thick NT, Absent NB, 

multiple positive minor markers (like 

history of choroid cyst), and being older 

than 35.  

Using StataToDO software with a 

confidence level of 95%, a test power of 

80% and an expected sensitivity level of 

0.7 for sonography and 0.8 for triple 

screening tests, the sample volume was set 

to 251 people and 270 cases were studied 

in this research.  

5 cc blood was taken from every 

individual for triple screening tests and 

sent to laboratory in standard conditions in 

order to conduct AFP (Alpha-Fetoprotein), 

-hCG (Human Chronic gonadetrodtion) 

and F3 (Free estrol) tests. The experiments 

were carried out using monobind kit and 

Vidas device.  

Based on the instruction of manufacturer 

and mother’s age, the laboratory results 

were interpreted in this manner: natural for 

less than or equal to and suspicious for 

more than where the tests were conducted 

again. If it was still positive in the second 

phase, it would be confirmed as being 

positive.  

Anomaly sonography was conducted for 

all patients by a radiologists in similar 

conditions. In sonography, NB and NT 

were studied in the 11th to 14th weeks, 

while NF was studied in the 14th to 18th 

weeks. If the results of NB was negative or 

if NT was more than 2.5 mm or NF was 

more than 6 mm, the results of sonography 

would be considered to be positive. In 

other words, if the results of the 

individual’s test was positive in one of 

these factors the result of sonography was 

considered to be positive. As for those 

mothers whose Triple Test and/or 

sonographic scan anomaly results were 

positive and/or were older than 40 and/or 
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had a history of giving birth to a kid 

suffering from down syndrome, 

amniocentesis was conducted by a 

radiologist.  

Having prepared the patient for 

amniocentesis under sterilized conditions 

and having probed patient’s abdomen, the 

patient was asked to assume a supine 

position. Then an LP needle number 20 

gage was pushed inside the womb through 

an area far from placenta and as much as 

20 cc amniotic liquid was removed and 

sent to lab under certain laboratory 

conditions. This liquid was stored in 

incubator medium under growth factors 

with standard concentration in a 

temperature of 37 degrees for 10 to 15 

days exposed to CO2. It was removed on 

the 14th day to prepare the sample slides. 

Growth factors increase the proliferation 

rate of cells and when the number of cells 

reaches several millions, they will be ready 

for studying microscopic slide. Three 

cultivations were taken from each sample 

and all three cultivations were studied.  

Procedures: 1- cultivation, 2- harvest, 3- 

preparing the slides, 4- banding, 5- 

studying the slides  

As many as 20 cells were counted and 6 

cells which were longer than the others 

were structurally analyzed. 50 to 100 cells 

were counted among those people whose 

triple screening test results and anomaly 

sonography were positive. The patients 

were asked to rest for 48 hours and refrain 

from making too much movements and 

physical activities.  

It is noteworthy to say that radiologists and 

gynecologists had no information 

concerning the results of sonography and 

various experiments.  

SPSS 15 was used to analyze the data. The 
following formula were used to calculate 
sensitivity, peculiarity, positive and 
negative predictive value and positive and 
negative likelihood. 

 
Peculiarity =   
 
 
Sensitivity =      

 
Positive predictive value =    
 
 Negative predictive value =    

 
Positive likelihood=  
 
 
Negative likelihood=  

         Actual Negative Cases 
Pseudo – Positive + Actual Negative  

        Actual  Positive  Cases 
Pseudo – Negative + Actual  Positive 

        Actual  Positive  Cases 
Pseudo – Positive + Actual Negative 

           Actual Negative Cases 
Pseudo – Negative + Actual   Negative 

  Sensitivity  
 1-Peculiarity  

 1- Sensitivity 
   Peculiarity 
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Results  

As many as 270 women within the second 

three months of pregnancy and an average 

age of 36.73 ± 5.80 (a minimum age of 17 

and a maximum age of 48) were studied in 

this research.  

Of 270 cases studied, positive sonographic 

scan results were reported for 76 people 

and only 22 of them (28.95%) were 

confirmed in amniocentesis and the results 

of Triple Test in 249 of them was positive 

and only 34 of them (136%) were 

confirmed by amniocentesis (table 1).  

Compared to amniocentesis, sensitivity, 

peculiarity, positive and negative 

predictive values of sonographic scanning 

anomaly screening were 62.86%, 77%, 

28.95% and 93.3% respectively. 

The following values were reported in 

Triple Test method respectively: 97.15%, 

8.5%, 13.6%, and 95.24%. As the results 

indicate, the sensitivity of Triple Test 

method is much more than what is 

observed in sonographic scan anomaly 

method. However, the peculiarity and 

positive predictive value in sonographic 

scan anomaly was significantly more than 

what is observed in Triple Test (P < 

0.005). however, no statistically significant 

difference was observed in two methods in 

terms of negative predictive value (P = 

0.73) (table 2). 

 

Table 1: Comparing the results of sonographic scanning anomaly with amniocentesis 

Group  
 

Amniocentesis 
results  

 

Positive  
 

Negative  
 

Total  
 

Number  
 

%  
 

Number  
 

%  
 

Sonographic 
scanning 
anomaly  

 

Positive  22 28.9 54 71.1 76 
Negative 13 6.7 181 93.3 194 

 Triple Test  
 

Positive 34 13.7 21.5 86.3 249 
Negative  1 4.8 20 95.2 21 

 

Table 2: Sensitivity, peculiarity, positive and negative predictive value 

Group  Sensitivity  Peculiarity  Positive 
predictive 

value  

Negative 
predictive 

value  

Positive 
likelihood  

Negative 
likelihood  

Sonographic 
scan 

anomaly  

62.86% 77%  28.95%  93.3%  2.73%  0.48  

Triple test  97.15%  8.5%  13.6%  95.24%  1.062  0.35  
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Level of 
significance  

< 0.001  < 0.001  0.002  0.73  - - 

 

 

 

Discussion  

According to the results of the present 

research, sensitivity, peculiarity, positive 

and negative predictive value of 

sonographic scanning anomaly screening 

in comparison to amniocentesis were 

62.86%, 77%, 28.65%, and 93.3% 

respectively. In this research, as many as 

270 risky pregnant women in the second 

three months of pregnancy were studied 

and the results of sonographic scanning 

anomaly were positive in 76 cases and 

only 22 people (28.95%) were confirmed 

by amniocentesis. Based on the results of 

the present research, sensitivity, 

peculiarity, positive and negative 

predictive values in triple test method in 

comparison to amniocentesis were 

97.15%, 8.5%, 1.6% and 95.24% 

respectively. Of 270 people studied, the 

Triple Test results were positive among 

249 people and only 34 of them (13.6%) 

were confirmed in amniocentesis.  

A rigorous research in information centers 

failed to find any study on the sensitivity, 

peculiarity, positive and negative 

predictive values of sonographic scanning 

anomaly and Triple Test using 

amniocentesis. In a research conducted in 

2000 on utilization of triple test in 

diagnosing fetal aneuploidy, Huderer-

Duric et al studied the genetic features of 

2833 pregnant women and 12 cases of 

down syndrome, 7 cases of Trisomy 18, 4 

cases of trisomy 13, and one case of 

trisomy 22 was observed. The diagnosis 

level of triple test was 87.5% with a 

peculiarity level of 63.3%. sensitivity in 

diagnosing down syndrome ranged from 

75% to 92%. However, diagnosis of other 

cases of trisomy was far from being 

successful (13). In the research conducted 

by Shahshahan et al (2013), as many as 27 

people were diagnosed to be in the danger 

down syndrome. Having used 

amniocentesis, 14 were diagnosed to be 

suffering from down syndrome. Of 3 

people diagnosed to be in the danger of 

trisomy 18, all of them were suffering 

from unnatural karyotype (14). In this 

research, all risky cases of trisomy 18 and 

50% of risky cases of down syndrome 

were confirmed but this number was less 

in the current research.  

Hasan Zadeh et al (2014) conducted a 

research on 121 pregnant women whose 

results of down syndrome screening and 
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other aneuploidies in the first three months 

of pregnancy was considered to be risky. 

According to the results, 11 fetuses were 

suffering from aneuploidy among whom 5 

cases of down syndrome, 3 cases of 

trisomy 18, and 1 case of Klinefelter were 

observed. In other words, out of the risky 

cases diagnosed by screening test during 

the first three months of pregnancy, 10% 

were diagnosed as cases of aneuploidy (P 

< 0.05) (15). Naghizadeh et al (2015) 

conducted a research on 205 pregnant 

women with a pregnancy age of 15 to 20 

weeks and the results of down syndrome 

screening and other aneuploidies of them 

were considered to be without any risk. 

Amniocentesis was conducted on them and 

out of the 205 cases known to be risky 

through double screening test, 188 due to 

higher risk of down syndrome, 17 due to 

high risk of trisomy 18 or high risk of 

down syndrome due to mother’s age 

underwent amniocentesis alone. According 

to the results, 11 fetuses were suffering 

from aneuploidy among whom, 10 were 

diagnosed with down syndrome and 1 was 

diagnosed with Klinefelter. As a matter of 

fact and out of the risky cases diagnosed 

through screening test in the second three 

months of pregnancy, amniocentesis 

diagnosed 6% of the cases as aneuploidy 

(16) which is much less than what was 

reported in the current research.  

Based on the above mentioned points, the 

only way to prevent birth of children 

suffering from chromosome disorders is 

pre-birth diagnosis. These disorders can 

easily be diagnosed today through 

screening tests which are common 

practices of prenatal care throughout the 

world. Pre-birth screening program 

diagnoses that group of women who are in 

the great danger of giving birth to fetuses 

suffering from trisomy 21 or other major 

chromosome disorders (17).  

Using markers in mother’s serum can help 

diagnose pregnancies with a fetus 

suffering from trisomy 21 from healthy 

pregnancies in a reliable way. This is 

conducted within the 11th to 14th weeks of 

pregnancy under the title of double test 

and under the 15th to 20th weeks of 

pregnancy under the title of triple test. The 

protocols currently used include serum 

indicators screening, sonographic analysis 

or a mixture of them all. Screening within 

the first three months of pregnancy 

includes PAPP-A, Free -hCG, and NT. 

Screening in the second three months of 

pregnancy includes AFP, Total -hCG, UE3 

and CVS (18, 19). Further to trisomy 21, 

trisomy 13 and 18 are also diagnosed in 

the first three months of pregnancy 

through screening (20).  

The positive results of down syndrome 

screening confirms higher risk, but it can 

not be used as a diagnostic tool for down 
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syndrome or other aneuploidies. As 

recommended by the college of midwifery 

and gynecology of US, those women with 

positive screening results need to be 

advised to undergo amniocentesis in order 

to determine fetal karyotype (18,19). 

Amniocentesis is one of the known and 

accessible methods for pre-birth diagnosis 

(11). However, this invasive method 

increases the risk of abortion 1 to 25 

percent (17). 

 

Conclusion  

Nowadays, screening is conducted in order 

to diagnose aneuploidies during the first 

and second three months of pregnancy. As 

for risky cases, invasive amniocentesis 

diagnosis is utilized. As the sensitivity of 

Triple test methods in diagnosing 

aneuploidy in the second three months of 

pregnancy is 97.15% and it is more than 

the sensitivity of sonographic scanning 

anomaly (62.87%), thus the efficiency and 

usefulness of this screening can justify 

issues such as parents’ anxiety, high costs 

of screening and unnecessary and invasive 

interventions such as amniocentesis. Thus, 

this method can be recommended as the 

routine nation-wide screening method with 

a high degree of certainty. 
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Abstract 

The objective of the present study was to investigate and determine the effectiveness of the 

neurofeedback therapeutic method on the amount of Executive function in narcotic drugs–

dependent patients and research method was quasi-experimental.  20  narcotic drugs- 

dependent male patients with40-20 year-old age range and referring to the 10 centers  and 

addiction rehabilitation clinic of Bojnord city with the number of 80 people   that 40 people  

were selected randomly and after the implementation of Stroop's executive function inventory 

were placed in two experiment and control group by the random assignment and makeup. 

Patients in the experimental group received 25 sessions of neurofeedback treatment (for 6 

weeks, 4 hours per week) and patients in the control group did not receive specific treatment, 

and patients of two groups were measured by testing Franken's executive function test at the 

end. The results of analysis of covariance showed that the experimental group was decreased 

variable of executive function in narcotic drugs than the control group at the end of the 
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period. Therefore, this neurofeedback therapeutic method can be effective in decreasing the 

amount of executive function in narcotic opium drugs–dependent patients.   

Keywords:  neurofeedback, executive function, narcotic drugs  

 

 

 

1. Introduction 

Nowadays, substance abuse is the saddest 

tragedy and effective on biological, 

psychological and social aspects and life of 

many people. Long-term use of narcotic 

drugs has not only adverse effects on the 

economic and social status of suffering 

people but also the determinative role in 

all aspects of their family life [1].   

Narcotic drugs addiction is recurrent and 

chronic psychosis along with severe 

motivational disorders and missing 

behavioral control [2].  According to the 

fifth diagnostic of the statistical manual of 

mental disorder (2013), the existence of 

one of the cognitive, behavioral and 

physiological symptoms is an important 

feature of substance abuse disorder, which 

continues its use by people with significant 

problems associated with the abuse. In 

addition, the diagnostic manual propounds 

that substance abuse disorder generates a 

fundamental change at medullar circuits 

(especially those with inclement disorders) 

which may remain after detoxification 

(Diagnostic and Statistical Manual of 

Mental Disorders, 2013).  The executive 

functions are an extensive set of 

metacognitive, management processes.  

The processes include planning, organized 

searching  , controlling impulse , 

purposeful behavior ,  set keeping , 

storage, employment of  flexible strategies 

, selective attention, attention control, 

starting actions ,self-evaluation [3,4]; 

However, working on   improvement of 

substance executive function of patients is 

one of the important steps in the therapy  

of substance dependent disorder.  

Studies have shown that particular 

medullar – chemical- neural mechanisms 

involved in the executive function of 

substance dependent patients. One of the 

most important theories in this field is the 

theory of cascading blooms in explaining 

the substance dependent disorder by 

Marvin and according to this theory, 

genetic abnormality makes to disruption of 

neural- chemical processes and this pulls 
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drug-dependent patients toward hard helix 

of voracity and lust. In these patients with 

brain frequencies and followed by that 

specific chemical biological agent has 

been locked and people are not able to 

understand and feel strength under normal 

circumstances as healthy people have the 

ability. These people only by substance 

consumption can get an active locked 

chemical biological agent and get a feeling 

reinforced. This disorder named as 

reinforcement deficiency syndrome 

associated with abnormalities of Alpha-

Theta waves brain. There are the various 

theories on interpersonal factors, 

behavioral- psychological factors and 

biological - genetic factors in the etiology 

of drug-dependent disorder [5]. In recent 

years in the field of etiology, neurological 

diseases are considered. Over the past 30 

years, many scientific activities were 

performed so as to discover effective mind 

capacity in the body and recognize 

effective and affective methods of mind 

and brain on the body and its performances 

such as relationship brain and mental [6]. 

According to [7,8] the reason of many 

repetitive lutes of executive function in 

drug-dependent patients is the abnormal 

consistency of neurology in the brain. In 

the treatment of necrotic drugs - dependent 

disorder, neurology studies on the 

relationship between 

electroencephalography, brain 

Thalamocortical infrastructure 

mechanisms, and individual psychological 

states showed that create favorable 

changes in rhythm and frequency brain 

waves, using neural therapy, can make the 

desired changes in neurological conditions 

[9]. Many studies on the efficiency and 

effectiveness of Nuerofeedback training as 

one of these methods of neural therapy 

about the psychological damage are 

conducted [7,2,10]. This method formed 

based on accepted theory regarding the 

mind - body relation; including training 

the mind to function better ways to 

experience physical, behavioral, cognitive 

and emotional and healthy states and 

increase the brain's ability to repair, 

modify and improve own with the natural 

method [11]. Abnormal rhythms and 

frequencies based on Quantitative 

electroencephalography can convert to the 

normal rhythm, frequency, and following 

by abnormal psychological states to 

normal by training Nuerofeedback [12]. 

Studies [8,9,2] evaluate the effectiveness 

of neuro feedback treatment approaches to 

improve the treatment of many disorders, 

including alcohol and drug dependent 

patients. The results show the efficiency 

and effectiveness of this approach in 

reducing the signs and symptoms of drug 

and alcohol dependence [13]. 
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Executive functions (EF) considered as 

one of the most effective processes of 

cognitive performance that emphasized its 

role in addiction to substance abuse 

[14,15]. Long-term consumption 

disturbances in memory, cognition, and 

emotion through reducing the function of 

dopamine receiver and  function disorder 

of the frontal cortex, anterior cincture and 

cerebellum that these factors associated 

with craving and continued substance use 

despite one's desire for consumption[16]. 

Narcotic substance consumption 

accompanies deficiency in executive 

functions and cognitive function disorder 

of person's high levels such as desire, 

targeted thoughts, self-awareness and 

behavior self-care [17]. According to the 

neurology perspective, executive functions 

associated with an extensive network of 

functions of the frontal cortex and contains 

a large number of cognitive- meta 

cognitive  processes, such as self-

regulation of behavior and the 

development of cognitive and social skills 

that, are forming  during the development 

of [18]. in a research report that both 

abusers of stimulants and opiate substance 

have lower performance in Wisconsin 

Card Sorting Test[19]. In addition, 

according to above result, several studies 

have suggested that consumption of 

stimulants (amphetamines) can affect 

cognitive performance. In this regard [20] 

in research separately showed that 

cognitive flexibility is disturbed in 

substance abusers as well as to increase 

preservation behaviors of them [21]. 

conducted a study to investigate cognitive 

impairments of methadone consumer 

patients. In this study, methadone -

dependent patients were compared with 30 

normal subjects that the number of them 

was 30 persons; the results showed that 

patients receiving methadone retentive 

therapy, compared to controls, had poorer 

performance on neuropsychological 

measures. [22] compared 

neuropsychological performance of 

methadone dependent-patients with heroin 

consumers are avoiding in terms of the 

visual attention - space, processing speed 

and executive function. The results showed 

methadone dependent-patients had lower 

performance in processing speed, visual-

spatial attention and cognitive flexibility 

tests and there was less accuracy in 

working memory and deductive reasoning 

of these patients compared with consumers 

in avoiding heroin.  

According to scientific valuable advances 

in the study of neurological and 

psychological, medical studies and 

research in the field of drug-related 

disorders were less due to costly and hard 

working population and the complexity of 

the situation. Most studies are in the field 
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of dependence on narcotic drugs abroad in 

the field of alcohol. Other fields especially 

variable of executive function have less 

attention; most studied are case and 

limited. In particular, studies in Iran to 

investigate rarely this new method -

nuerofeedback. Most studies examine the 

approach that was methadone. This proven 

method of Neurological problems in 

substance dependence disorder and 

approving the application and 

effectiveness of Neuropsychological 

interventions including nuerofeedback, 

improve disorder, taking into account the 

limitations of studies on the application of 

this method of treatment and reduce 

executive function, the field for scholars 

and researchers is questionable. According 

to experts, therapy method includes 

nuerofeedback method as an index method 

that uses two psychologies (conditioning 

stretch-oriented perspective or agent) and 

the field of neurology (brain function).  It 

is appropriate to give the importance and 

special look by specialists in psychology, 

psychiatry, psychiatric and neurological 

areas as well. The question is whether can 

be this method used to improve the 

patients' executive function as a separate 

method or in conjunction with other 

conventional methods such as medication? 

which method or approach has a higher 

effectiveness and efficiency? This study 

was sought as to whether teaching 

methods - nuerofeedback treatment has 

been effective in the treatment of narcotic-

drugs dependent patients? 

 

2. Method 

The research method was semi-

experimental with pretest–posttest design 

and control group.  Under studying 

population is composed of all Narcotic-

drugs dependent male patients (Opium, 

heroin and opium sap) 20 to 40-year with 

academic between 11 to 16 classes referred 

to 10 centers and addiction treatment clinic 

of Bojnord city. The sample included 40 

narcotic drugs-dependent patients were 

randomly selected from among patients 

who were available and first were 

randomly selected and were replaced for 

cloning in groups. The average and 

standard deviation of the experimental 

group were 28.45 & 28.05. [Table 1] 

shows a summary of characteristics of the 

sample group. 

 

Table 1: Demographic characteristics of the subjects of experimental and control groups 
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 Education 

(years) 

 age number group 

mean standard 

deviation 

mean standard 

deviation 

  

14 1.6  28.45 6.9 20 experimental 

13.70 1.68 28.05 6.4 20 control 

 

 

 

 

2.2. Instruments 

Inventory of Executive Function: 

Computerized Stroop test (Stroop): first, 

Ridley produced Stroop computerized test 

in 1935 and designed it to evaluate 

selective attention and cognitive 

flexibility. This test applied in various 

studies in multiple clinical groups, the 

ability to measure response inhibition 

ability, selective attention, cognitive 

variability and cognitive flexibility is used. 

The test consists of two phases. 

Denominating color is first stage and 

participants will be asked to determine his 

desired form color in a series of colored 

shapes (otherwise, to determine circle 

color is showed as four colors: red, blue, 

yellow, green, and the screen rotation). 

The purpose of this phase is only 

practicing and training colors and place of 

buttons on the keypad and does not 

influence the result. The second phase is 

the main implementation of the Stroop 

test. At this point, 48 congruent colored 

words and 48 colored incongruent words 

(incongruent with red, blue, yellow and 

green subjects are displayed). The 

consonant words refer to the words which 

color of a word is the same as its meaning 

in the language, for example, the blue 

word displayed with blue color. In the 

incongruent words, the color of the word is 

different with the meaning of the word in 

Persian, for instance, red, blue or yellow 

colors show the green word. In total, 96 

congruent and incongruent colored words 

displayed randomly and consecutively. 

Subjects task is that regardless of the 

meaning of words, only determine the 

color of its appearance. Each stimulus 

presentation time on the screen and the 
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distance between two stimulations are 

respectively 2 second and   800ms. 

Researchers believe that the color-word 

task (second stage of experimentation) 

measures mental flexibility, interaction 

and response inhibition. The amount of 

interference obtained with decreasing 

score of the incongruent correct number 

from the score of the congruent correct 

number. The reliability of the test for the 

first and second cards and the third and 

fourth cards have reported respectively 

0.88 and 0.80 (Dani 2005; quoted 

Basharpoor, 1385).the test applies to 

measure both automatic and controlled 

processing. The first and second cards 

applied to measure automatic processing 

and the third and fourth cards applied to 

measure controlled processing in a study 

by Ravnkyld (2004 quoting Basharpoor, 

1385). This test is very sensitive to the 

deficiencies of attention and disordered 

inhibition. In addition, Alilo, Hamidi, and 

Shirvani (1389) conducted this test  on 

students through retest in Iran and its 

reliability coefficient is obtained 0.71.  

 

2.3. Procedure and data analysis 

 40 subjects based on the scores measure 

executive function were matched in two 

groups in the pre-test level and one group 

was randomly chosen as the experimental 

group. By 20 of experimental group 

received only nuerofeedback; also 20 

patients in control group only received 

pharmaceutical treatment with placebo. 

Nuerofeedback treatment period of 

experimental group lasted 6 weeks (4 

hours in every week), Patients of control 

group spent on the time the waiting list.   

The therapeutic program continued in two 

groups under the specialist supervision of 

addiction clinic centers.  

Nuerofeedback education was performed 

proven, common, therapeutic protocol with 

SMR sensor motor protocol in area Cȥ 

(located in the central bar area of the 

cerebral cortex and parietal alpha and theta 

in the area Pȥ , in fact parietal area of the 

cerebral cortex) - the segmentation model 

based on international model , Each for 20 

minutes using neuro feedback device  of 

Vilistus model. The Vilistus is device 

receives signals from three electrodes 

attached to the scalp and other parts of the 

cerebral cortex and ears, and transfer them 

to the computer software system.  

Vilistus is hardware acts like amplifier 

electricity.  As waves produced by the 

brain through electrodes attached to the 

person charged are weak and soft. The 

device amplifies it and transmits the 
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electrical signal stronger and study able to 

the computer. The incoming waves on 

neuro feedback software of computer; then 

become sinusoidal waveform, and was 

analyzed based on therapeutic protocol. 

Waves of initial assessment meeting are 

registration so that they are strengthened or 

suppressed based on therapeutic protocol. 

They are audio-video in area Cȥ Feedback 

provided.   The thresholds of waves to be 

set so that they retain at 80 percent of the 

time bands suppressed to lower the 

threshold. They receive strengthen 

(Feedback). if the reference can keep at  90 

percent of the time and the repetitive 

efforts,  bands ( wave) reinforced above 

the threshold,  the threshold will change 

under the program so that it approaches 

optimum threshold approach (Wilson, 

Pepper and mouse and 2006).  In the area 

Pȥ, Feedback was audio (Relaxation).  In 

this protocol, reference closes his eyes 

closed and listens to the only sound 

broadcast [23]. 

Three-axis on the assignments are theta, 

alpha and beta waves and an additional 

axis was set to control the delta, thresholds 

so that Alpha and Theta be at least 60 

percent above the person threshold and 

Theta is 20% above threshold[24]. At the 

end of the period, reassessment the patient 

performed using a consumption voracity 

questionnaire. The experimental and 

control groups result in the pre-test and 

post-test of were analyzed by using SPSS 

software. [Table 2] shows a summary of 

the descriptive statistics of variables under 

study. 

 

 

Table 2:  Descriptive indicators of drugs executive function in the experimental and control 

groups. 

Post-test Pretest  Group  Variable 

Mean +/- standard 

deviation 

Mean+/- standard 

deviation 

  

   Drugs executive 

function   

10.74+/-29.6 7.25+/-83.25 experimental  

6.21+/-83.4 6.79+/-82.6 Control   
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As seen in [Table 2], the mean of drugs 

executive function scores in the 

experimental group in the pre-test and the 

post-test level is respectively 29.6, 83.25 

and in the control group is respectively 

83.4, 82.6.   The single variable covariance 

(ANCOVA) applied to evaluate the 

difference of drugs executive function 

scores between the control and 

experimental groups and its results 

presented in [Table 3]. 

Assumptions of this test were investigated 

ago performing analysis of covariance. 

Shapiro Wilk ' s significant levels and 

Levene test was obtained for substance 

executive function variable more than 

0.05;  So the assumptions of normality and 

homogeneity of variances is true. Other 

assumptions covariance analysis is the 

assumption that the regression lines for 

each group in the study must be identical. 

If the regression lines are heterogeneous, 

covariance analysis will not be appropriate 

analysis for the data. In this theory, 

substance executive function post-test and 

pre-test as were considered as the 

dependent variable and a sub – variable.  

The homogeneity gradients will be 

established when equality prevails between 

the dependent variable and sub-variable in 

all operating levels (control and 

experimental groups). In this study, 

equality prevails between the dependent 

variable and sub-variable in all operating 

levels (control and experimental groups) 

(p<0.05). In addition, there was the non-

significant interaction between the 

dependent variable and sub-variable. 

Multivariate analysis of covariance used to 

analyze data and study assumptions, study, 

control pretest effect, and study whether 

the effects of neuro feedback scale on 

measures of the executive function of 

drug-dependent patients is more different.   

Intervention effect of dependent variables 

was examined after observing ensure 

consistency assumptions the results shown 

in [Table 3].  

Hypothesis: study the effect of 

nuerofeedback therapy on executive 

function and its sub aspects in the narcotic-

drugs dependent patients. 
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Table 3: Executive function in post-test scores mean and standard deviation (nuerofeedback 

method) 

 Variable  Group  Posttest  

 Congruent error  Experiment  0.75+_10.03 

  Control  0.94+_17.71 

 incongruent error  Experiment  1.10+_6.59 

Executive 

function  

  Control  1.10+_20.35 

 Congruent correct 

answer  

Experiment  0.70+_33.45 

  Control  0.79+_26.25 

 Incongruent 

correct answer  

Experiment  0.85+_32.23 

  Control  82+_20.46 

 Interference score  Experiment  0.75+_2.87 

  Control  0.75+_7.77 
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Average of executive function scores are 

respectively 

10.3,17.17,6.95,20.35,33.45,26.25,22.23,2

0.46,2.87&7.77 in experiment group 

(incongruent error)  and control group and 

experiment group  (congruent error) and 

control group  and experiment group (the 

correct   congruent answer)  and   control 

group  and     experiment group (the 

correct incongruent answer )  and in  

control group   and    experimental group  

(interference score)  and  control group. 

This average represents the optimal 

situation (reduction of congruent, 

incongruent and interference score error 

and increasing incongruent and congruent 

correct answer) in 5 sub-aspects of 

executive function.  

As previously told, multivariate covariance 

applied to evaluate the difference of 

executive function scores in the 

experimental and control groups in 

neurotic method and the results presented 

in the following table. 

Table 4:  The analysis results of difference covariance between experimental and control 

groups in executive function 

The test 

power 

 Chi Eta 

share 

The 

significance 

level  

f  Wilk's 

Lambda   

Variable   

1 0.69 0.001 47.78 10 Executive  

 

The [Table 4] shows that the adjusted 

mean difference of two experimental and 

control groups is statistically significant in 

post-test levels less than 0.001 and amount 

of share Chi Eta is 0.69. This means that 

69% of the difference between the groups 

is due to receive or not receive therapy 

nuerofeedback method and perform tests. 

Statistical power was one. This means the 

accuracy amount of the analysis is high to 

identify significant differences and the 

sample volume is high enough. Based on 

what was discussed above hypothesis is 

now confirmed. This means that the effect 

of therapy with neuro feedback method has 

a positive and significant effect on the 

executive function of narcotic substance –

dependent patients in city Bojnoord. In this 

analysis, first, we calculate all aspects of 

the executive function variable as a total 

score and the difference the two groups 

can be compared in post-test with 
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controlling its pre-test effect. We showed 

the results of this analysis for executive 

function with neuro feedback method in 

the [Table 4]. 

Results of the calculations show that group 

factor or interference on the experimental 

group about executive function scale is 

significant statistically. In conclusion, 

interference variable makes difference 

between the two control and experiment 

group. Therefore, decreasing the amount 

and intensity of narcotic substance -

dependent patients receiving 

nuerofeedback executive function 

compared with patients in the control 

group was significant. 

 

 

 

3. Results 

Due to the efforts and educational and 

treatment studies of many researchers in 

recent years on drug dependence disorder, 

likewise,  we see Statistics growing 

phenomenon and social trauma - which 

practices and new treatment methods 

couldn’t  be held accountable. The results 

of this study indicated that light therapy by 

Nuerofeedback decreased executive 

function in dependent – opium narcotic 

drugs patients. The results are  in line and 

consistent with studies [25,26 ,27 ] and 

also internal studies [28,29]  In these 

researches, educational and therapy 

Nuerofeedback method has been effective 

in reducing executive function amount and 

intensity of patients. According to the 

recent study, Nuerofeedback than other 

therapy methods is effective to improve 

brain self –regulation and its dependent 

symptoms such as executive function. 

 Nuerofeedback method is effective on feet 

area and cockle stream and to change 

chemical brain Noro by the improvement 

and adjustment of electrical brain waves at 

a specific point that controls the 

psychological realm and other 

conventional methods such as 

chemotherapy do this activity but during 

treatment is more and follow possible 

return and side effects. 

 Studies [7,30,29,28] at home and abroad 

show that the majority of studies on the 

case; or a few studies were conducted with 

few numbers and special variables that this 

makes to reduce  generalizability  power 

and  its reliability and validity. This study 

seeks to investigate this concept 
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effectiveness of the method nuerofeedback 

in the field of drug dependence disorder, 

especially in executive function variable   

with compliance scientific principles of 

experimental and quasi-experimental 

research because of having pretest and 

posttest design, control and experimental 

groups as well random assignment of 

groups. The study has limitations 

including Psychological-neuroscientist 

Studies have the intricacies of its own. 

Control of confounding variables virtually 

is impossible, the ethical considerations of 

research in the humanities make it 

impossible investigate completely 

homogeneous groups. Despite the study 

can identify using the placebo in-group 

that controlling other effective variables in 

the treatment of drug dependence disorder 

to the extent changes in the dependent 

variables such as decreasing the executive 

function of patients is the result of the 

effectiveness and efficiency of 

nuerofeedback therapy- educational 

method. 
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Abstract 

Introduction:  

Asthma is the most common chronic pulmonary disease. In spite of major progresses made 

towards its timely control and treatment, acute asthma attacks still continue to occur. 

Repetitive consumption of Short-Acting Beta Agonists (SABAs) along with respiratory 
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anticholinergic medicines, systematic corticosteroids and oxygen is the standard treatment 

for acute asthma attack. Few researches have ever sought to study the effectiveness of 

various members of Long-Acting Beta Agonists in treating scattered acute asthma attacks. 

Considering the small number of studies conducted on the effectiveness of compounds of 

Formetrol / Budesonide and Salmeterol / Fluoticasone in treating acute asthma attack, we 

decided to conduct the present research in order to study the therapeutic effect of these 

two medicines on patients with acute asthma attacks.  

Materials and Method:  

This is an interventional clinical trial where all patients with acute asthma attack with FEV1 

level below 80% resorting to Shahid Kashani Hospital of Kashan were studied. Using closed 

and sealed pockets, the patients were divided into Salmeterol / Fluoticasone and Formetrol 

/ Budesonide groups. All patients underwent spirometry. Based upon the therapeutic group, 

Salmeterol / Fluoticasone (2 puffs, twice a day) or Formetrol / Budesonide (2 puffs, twice a 

day) sprays were prescribed for patients for two weeks. The results of two spirometries 

were compared against one another in terms of FVC, FEF, and FEV1 and their changes.  

Results: 

 There were 82 male and 63 female participants in the groups undergoing Salmeterol / 

Fluoticasone treatment, while this frequency in the group undergoing treatment with 

Formetrol / Budesonide was 59 men and 46 women. The average length of treatment in the 

Salmeterol / Fluoticasone groups was 15.23 days, while this period in the other group lasted 

15.82 days. The results of the independent t-test failed to show a significant difference 

between FEV1, FVC, PEF, improvement and change in post-treatment phase, but the results 

of the dependent t-test indicated a significant difference between means of FEV1, FVC, and 

PEF before and after treatment (P < 0.0001).  

 

Conclusion: Levels of FEV1, FVC, and PEF showed a significant increase following treatment 

using Salmeterol / Fluoticasone and Formetrol / Budesonide.  

Keywords: Formetrol / Budesonide, Salmeterol / Fluoticasone, Treatment, Acute Asthma 

Attack. 
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Introduction: 

Asthma is one of the most common 

chronic pulmonary diseases afflicting as 

many as 10% of the matured and 30% of 

kids in the western societies (1). In spite of 

major progress made towards its timely 

treatment and control, acute asthma 

attacks continue to occur and place a 

heavy burden on patients and health 

systems (2). Acute asthma attack results in 

as many as 2 million emergency 

outpatient visits and some 500 thousand 

hospitalizations in the US. These attacks 

are a major cause of absenteeism and less 

job output (3). More than one third of 

therapeutic costs of asthmatic patients is 

allocated to acute asthma attacks (as 

much as 14.7 million dollars a year) (4). 

 Repetitive consumption of Short-Acting 

Beta Agonists (SABAs) along with 

respiratory anticholinergic medicines, 

systematic corticosteroids and oxygen is 

the standard treatment for acute asthma 

attack (5 & 6). Although Long-Acting Beta 

Agonists have been used widely to treat 

patients with acute asthma attacks over 

the last 25 years, the application of these 

medicines to control acute asthma attack 

has recently come under extensive notice 

(7 & 8). The long-term effect of these 

medicines helps better manage acute 

asthma attacks. Scattered and limited 

studies have been conducted on the 

effectiveness of various members of long-

acting beta agonists in treating acute 

asthma attacks (9). Formetrol is an 

elective long-acting beta agonist whose 

therapeutic effects begin immediately 

(within 1 to 3 minutes) following 

consumption and last for a long time (as 

long as 12 hours) (10). Few researches 

have studied the effectiveness of 

Formetrol in treating acute asthma 

attacks. A research by Najafi Zadeh et al 

(2007) on 60 patients with acute asthma 

attack sought to compare the effect of 

inhaled Formetrol and inhaled 

Salbutamol. The results of this research 

showed that the group receiving 

Formetrol was nearly similar to the other 

group receiving Salbutamol in terms of 

peak expiratory flow rate (PEFR) (55% vs. 

63%). Another research by Boonsawat et 

al found that a high dose of Formetrol (54 

μg) results in improved pulmonary 

performance similar to a high dose of 

Salbutamol (2400 μg) even in cases of 

acute asthma attacks (11). A similar result 
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is also reported in a research by Balang et 

al (12).  

Salmeterol is another long-acting beta 

agonist that reduces bronchospasm and 

enhances cilium movements by affecting 

Adrenergic beta receiver. Its effects will 

begin to show themselves within 10-20 

minutes following consumption and reach 

their peak within 2 hours and last for 12 

hours (13). However, Salmeterol is also 

used in asthma preservative therapy (14). 

Previous studies have confirmed the 

effect of using Salmeterol / Fluoticasone 

and Formetrol / Budesonide in treating 

patients with asthma (15 & 16), but no 

research has been conducted on the 

effectiveness of these two medicines in 

treating acute asthma attacks.  

Considering the small number of 

researches about the effect of Salmeterol 

/ Fluoticasone and Formetrol / 

Budesonide in treating patients with acute 

asthma attacks, we sought to study the 

therapeutic effects of these two 

medicines among patients with acute 

asthma attacks.  

 

Materials and Method: 

This is an interventional clinical trial 

conducted on all patients with acute 

asthma attack with an FEV1 level below 

80% resorting to Shahid Behesthi Hospital 

of Kashan. Having obtained patients’ 

consent to take part in the research, their 

demographic information including age, 

gender, length of affliction with asthma, 

and the drugs taken within this period 

were recorded in the questionnaire. The 

patients were then divided into 

Salmeterol / Fluoticasone and Formetrol / 

Budesonide groups using closed and 

sealed pockets. All patients underwent 

spirometry and the results were recorded 

in the questionnaire. Based upon the 

therapeutic group, Salmeterol / 

Fluoticasone (2 puffs, twice a day) or 

Formetrol / Budesonide (2 puffs, twice a 

day) sprays were prescribed for patients 

for two weeks. In the case of breath 

shortness in any group, salbutamol was 

utilized. At the end of this two-week 

treatment period, spirometry was 

conducted again. The results of these two 

sessions of spirometry were compared 

against one another in terms of FVC 

(Forced vital capacity), FEF (Forced 

expiratory flow), and FEV1 (Forced 
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expiratory volume in 1 second) and their 

variation.  

Sample volume 

Considering lack of a similar research and 

keeping in mind the 25% relapse rate of 

the disease among patients undergoing 

treatment with Formetrol / Budesonide 

and a relapse rate of 9% among those 

undergoing treatment using Salmeterol / 

Fluoticasone reported in previous studies 

(17) and keeping in mind the 80% power 

and 50% error rate, the sample size was 

set to 87 people in each group using the 

following formula: 

 

 

 

Data analysis 

SPSS v.16 was used to analyze the data 

achieved in this research. For this 

purpose, mean and SD were reported and 

T-test (or its non-parametric equivalence) 

were used to compare these values. The 

level of significance was set to P < 0.05.  

 

Results: 

The frequency distribution of patients 

with acute asthma attack treated by 

Salmeterol / Fluoticasone and Formetrol / 

Budesonide is presented in the table in 

terms of gender and medicine [Figure 1].  
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Figure 1: The frequency distribution of patients with acute asthma attack treated with 

Salmeterol / Fluoticasone and Formetrol / Budesonide in terms of gender and medicine 

 

The average length of treatment in the 

Salmeterol / Fluoticasone groups was 

15.23 days, while this period in the other 

group lasted 15.82 days. 

Furthermore, other analyses were 

conducted in order to compare the means 

of FEV1, FVC, and PEF in the groups 

undergoing treatment with Salmeterol / 

Fluoticasone and Formetrol / Budesonide 

using dependent T-test before and after 

treatment. The statistical indicators 

including the number, mean, and SD of 

each therapeutic group before and after 

using the medicines is presented in [Table 

1]. 

 

 

 

 

 

Table 1: Statistical indices including number, mean, and SD of FEV1, FVC, and PEF before 

and after treatment using Salmeterol / Fluoticasone and Formetrol / Budesonide 

Medicine Parameter Conditions Mean No. SD 

 

 

Salmeterol / 

Fluoticasone  

FEV1 Before 1.67 145 0.59 

After 2.54 145 0.75 

FVC Before 2.57 145 0.82 

After 3.45 14 0.92 

PEF Before 1.07 145 0.53 

After 2.03 145 0.90 

 

 

Formetrol / 

Budesonide 

FEV1 Before 1.70 105 0.61 

After 2.50 105 0.72 

FVC Before 2.57 105 0.84 

After 3.34 105 0.81 
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PEF Before 1.13 105 0.58 

After 2.15 105 1.033 

 

The results of the independent t-test 

failed to show a significant difference 

between means of FEV1, FVC, PEF, 

Change, and Improvement in post-

treatment phase (P > 0.05). These results 

are presented in [Table 2]. 

 

 

 

 

 

 

 

 

 

Table 2: The results of T-test to compare means of FEV1, FVC, PEF, Change, and 

Improvement in the post-therapeutic phase 

 Medicine Mean (Liter) T – level Degree of freedom P-value 

FEV1 Salmeterol / Fluoticasone  2.54 0.39 248 0.69 

Formetrol / Budesonide 2.50 

FVC Salmeterol / Fluoticasone  3.45 0.97 248 0.33 

Formetrol / Budesonide 3.34 

PEF Salmeterol / Fluoticasone  2.03 -0.94 248 0.34 

Formetrol / Budesonide 2.15 

Change Salmeterol / Fluoticasone  61.91 0.83 248 0.40 

Formetrol / Budesonide 56.75 

Improvement Salmeterol / Fluoticasone  64.68 1.312 248 0.19 

Formetrol / Budesonide 58.05 
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The results of the dependent t-test 

showed a significant difference between 

means of FEV1, FVC, and PEF before and 

after treatment (P < 0.0001). Following 

treatment using Salmeterol / Fluoticasone 

and Formetrol / Budesonide, the level of 

FEV1, FVC, and PEF increased significantly.  

 

Discussion: 

Asthma is a kind of disease whose attacks 

place a heavy cost not just on the patients 

and their families, but also on the 

therapeutic and health system as well 

(18). On the other hand, proper 

therapeutic methods help control asthma 

and improve the life quality of patients 

and reduce costs on society (19). 

The common treatments for controlling 

patients with asthma include inhaled 

bronchodilators, inhaled corticosteroids, 

leukotriene receptor antagonists and oral 

corticosteroids (20). Among the current 

treatments, long-acting bronchodilators 

like Salmeterol and Formetrol are very 

common and quite effective among 

patients (21).  

In some previous researches, the effects 

of patients’ utilization of Salmeterol / 

Fluoticasone and Formetrol / Budesonide 

was studied among patients suffering 

from asthma (22-26). The present 

research studied and compared the effect 

of Salmeterol / Fluoticasone and 

Formetrol / Budesonide in treating acute 

asthma attacks.  

Our research found a significant 

difference between the means of FEV1, 

FVC, and PEF before and after treatment 

and the level of these variables had 

increases significantly after treatment 

which was similar to the results achieved 

in other researches.  

Our research failed to find a significant 

difference between the therapeutic effect 

of two groups in terms of FEV1, FVC, PEF, 

change, and improvement in post-

treatment phase.  

In a research by Yatera et al (2014), the 

effects of corticosteroid/long-acting β₂-

agonist were studied and it turned out 

that a change in treatment from 

Salmeterol / Fluoticasone Propionate to 

Formetrol / Budesonide helped better 

control asthma symptoms (27).  
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A research was conducted by Akamatsu et 

al (2014) on 66 patients afflicted with 

asthma who received Salmeterol / 

Fluoticasone in order to study therapeutic 

changes from Salmeterol / Fluoticasone to 

Formetrol / Budesonide. This change, it 

turned out, had resulted in better asthma 

control and had improved inflammation of 

the airways (28).  

A similar research was conducted by 

Vogelmeier et al (2012) on 404 Asian 

patients older than 16 years old who had 

asthma. The participants were divided 

into 2 groups. The first group consisted of 

patients who received Formetrol / 

Budesonide with a preserving dose of this 

compound. The patients in the second 

group received Salmeterol / Fluoticasone 

Propionate with Salbutamol. It was 

observed that the time for the occurrence 

of first acute asthma attack in the group 

receiving Formetrol / Budesonide with a 

preserving dose of this compound was 

longer than the other group. The risk for 

the occurrence of the first acute asthma 

attack in the group receiving Formetrol / 

Budesonide had reduced 44% compared 

to the other group. Indicators such as 

FEV1, life quality, and asthma control 

were reported to have improved 

significantly in both groups but no 

significant difference was observed 

between the two groups in terms of these 

improvements which is similar to the 

results achieved in our research (29).  

In a study by Price et al (2013), changing 

treatment from Fluoticasone propionate / 

Salmeterol to Beclomethasone 

dipropionate / formometrol will not make 

great differences in therapeutic effects, 

but a reduction in costs will be achieved 

without reduction of therapeutic effects. 

This is in line with the results of the 

present research (30).  

Bodzenta-Lukaszyk et al (2011) showed 

that Fluoticasone / Formometrol is as 

useful as Fluoticasone / Salmeterol in 

treating asthma. However, Fluoticasone / 

Formometrol began to show their effects 

much faster than Fluoticasone / 

Salmeterol which is in line with the results 

of our research (31).  

 

Conclusion: 

A significant difference was observed 

between means of FEV1, FVC, and PEF 

before and after treatment. The level of 

these variables had increased significantly 

following treatment with Salmeterol / 

Fluticasone and Formetrol / Budesonide 
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similar to the results of other studies. No 

significant difference was observed 

between the therapeutic effect of the two 

groups on means of FEV1, FVC, PEF, 

Change, and Improvement in the post-

treatment phase.  
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diabetes, we decided to study the prevalence of postpartum depression among women with 

gestational diabetes resorting to Taleghani Hospital of Arak.  
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Materials and Methods: This is a comparative and prospective research. As many as 170 

nulliparous pregnant women took part in this research and were divided into two groups. 

The first group was composed of 85 pregnant women diagnosed with gestational diabetes 

within 24 to 28 weeks, while the second group included 85 nulliparous pregnant women 

without gestational diabetes. Both groups underwent natural delivery and their follow-up 

period continued until the 4th to 6th weeks. Edinburgh’s questionnaire was used to measure 

the level of depression. SPSS v.19 was utilized to analyze the data.  

Results: No significant difference was observed the two groups of mothers with and without 

gestational diabetes resorting to Taleghani Hospital of Arak in terms of depression score. 

The frequency of postpartum depression was nearly similar among both groups (P ≥ 0.05).  

Conclusion:Considering the results achieved in this research, no difference was observed 

between the two groups in terms of depression. Gestational diabetes doesn’t seem to be a 

risk factor for postpartum depression.  

Keywords: Prevalence, Postpartum Depression, Pregnancy Diabetes. 

Introduction: 

One of the most common problems 

among women during postpartum period 

is psychological disorders including 

depression, anxiety, psychosis, 

psychosomatic disorders, etc. Postpartum 

depression is the most common 

complication. Considering the necessity of 

pregnant mothers’ health in accordance 

with the goals of Ministry of Healthcare 

and our countries policy of purposeful 

production, the importance of mothers’ 

mental health and, consequently, healthy 

children cannot be denied. Keeping in 

mind the increasing prevalence of 

postpartum depression and gestational 

diabetes throughout the world, the 

present research has sought to study the 

prevalence of postpartum depression 

among women with gestational diabetes 

resorting to Shahid Taleghani Hospital of 

Arak for pre-emptive control of 

postpartum depression and its 

unfavorable effects on mother and her 

child. Postpartum depression which is an 

ever-increasing and problematic disease 

for mothers in the first month after 

delivery afflicts as many as 14% of 

women, particularly in Easter Asia and 

African countries [1]. The sudden episode 

and the early symptoms of depression is 
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observed during pregnancy and 4 weeks 

after delivery according to DSM-5m, but 

DSM-4 states that the symptoms begin to 

show themselves 4 weeks after the 

delivery and mostly among those women 

a previous history of disorder. The 

symptoms include considerable insomnia, 

instability, a tendency to commit suicide 

or to kill the newly-born baby [2].  

The postnatal depression symptoms are 

basically different from depression 

episodes observed in other times except 

for the first postnatal month following. 

Recent researches have pointed to 

mother’s concern about the presence of 

the baby and her responsibilities and 

anxiety about her body fitness in the 

postnatal period as factors that play a 

major role in affliction with depression [1, 

2, 3]. According to various papers 

conducted in this area, the prevalence of 

postnatal depression varies in different 

postnatal periods. A research, for 

instance, found that both major and 

minor depressions are possible within 12 

months after child birth. However, their 

prevalence within the first 3 months is 

only 12.9% and major depression alone 

has a frequency rate of 7.1% within the 

first 3 months after child birth [3]. 

Addicted women have more severe and 

more lasting symptoms [4]. Recent 

researches have shown that as many as 7 

to 14% of women within the 4th to 6th 

postnatal weeks were positive in 

Edinburgh Postnatal Depression Scale 

(EPDS) and the greatest risk factors for 

postnatal depression were observed 

within the 4th to 5th weeks following child 

birth [5-6]. Another research has shown 

that women with postnatal depression 

were 6 times as prone as the general 

population to episodes of major 

depression. Low socio-economic status, 

recent history of previous mental and 

psychological disorders, and lack of 

spiritual and mental supports from family 

and society are common postnatal 

depression risk factors studied in various 

papers [7]. Gestational diabetes is defined 

as any type of imbalance in levels of blood 

glucose observed for the first time during 

pregnancy [8]. Considering the increasing 

prevalence of gestational diabetes and the 

importance of its effects on mother and 

fetus and the increasing rate of mothers’ 

affliction with type 2 diabetes, various 

guidelines have been proposed for 

screening and timely diagnosis and 

treating it, but no consensus has been 

achieved over the best method for 

diagnosing and screening pregnancy 

diabetes [9]. The ADA (American Diabetes 
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Association) has recently taken measures 

to diagnose gestational diabetes within 

the second or third three months of 

pregnancy regardless of any records of 

diabetes prior to pregnancy. According to 

the criteria defined by IADPSG 

(International Association of Diabetes and 

Pregnancy Study Groups), women with 

gestational diabetes can be identified 

even in the first three months of 

pregnancy based upon fasting glucose 

levels ≥ 92 per deciliter and less than 126 

milligrams per deciliter [10, 11]. According 

to the latest American guidelines, 

screening is conducted within the 26th to 

28th weeks of pregnancy. IADPSG has 

proposed a new definition based upon 

hyperglycemia complications in HAPO 

(Hyperglycemia and Adverse Pregnancy 

Outcome) pregnancy [12]. However, 

screening still continues to be conducted 

based upon the same criteria used for 

long-term and short-term and postnatal 

complications. The following method is 

used for diabetes screening within the 

24th to 28th weeks in Iran: (OGTT- 75 

grams) 75 grams of oral glucose is given to 

mothers in the morning and their blood 

sugar is then tested 1 and 2 hours later. If 

the blood pressure in the first hour of the 

test ≥ 180 milligram per deciliter and 153 

≤ within 2 hours later or if the fasting 

glucose is ≥ 92 milligrams per deciliter, the 

individual is said to have gestational 

diabetes. This method is also approved by 

WHO to be used for diabetes screening 

during pregnancy [13, 14]. In a 7-year 

international epidemiologic study 

conducted on 23325 pregnant women at 

15 centers in 9 countries by a joint 

research group called HAPO, the 

researchers conducted “OGTT- 75 grams” 

test within the 24th to 32nd weeks of 

pregnancy and analyzed women with 

gestational diabetes according to various 

levels of glucose intolerance in the third 

month of pregnancy with unfavorable 

consequences for neonatals. They studied 

the correlation between these values and 

birth weight above 90 percentile, initial 

caesarean rate, clinical hypoglycemia of 

neonatals, and the peptide C serum level 

of umbilical cord above 90 percentile with 

the chance rate of each consequence 

calculated. It was finally concluded that 

high levels of glucose could increase the 

possibility of the above-said factors as 

much as 75% [13, 14]. Considering the 

tests and several screening programs 

conducted in other countries, we decided 

to study the Iranian samples with various 

genetic and environmental conditions in 

terms of the prevalence of depression.  
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Materials and Method: 

This is a cohort research conducted on 

170 nulliparous pregnant women 

resorting to Taleghani Hospital of Arak. 

The first group (G) consisted of 85 

nulliparous pregnant women diagnosed 

with gestational diabetes. The following 

test was conducted on them within the 

24th to 28th weeks: (OGTT- 75 gram) 75 

grams of oral glucose is given to mothers 

in the morning and their blood sugar is 

then tested 1 and 2 hours later. If the 

blood pressure in the first hour of the test 

≥ 180 milligram per deciliter and 153 ≤ 

within 2 hours later or if the fasting 

glucose is ≥ 92 milligrams per deciliter, the 

individual is said to have gestational 

diabetes. This method is also approved by 

WHO to be used for diabetes screening 

during pregnancy (13-14). The second 

group (NG) included 85 Nulliparous 

pregnant women without gestational 

diabetes. Having confirmed the diagnosis 

and following the participants until the 4th 

to 6th postnatal weeks, each group was 

given Edinburgh’s questionnaire along 

with another questionnaire for 

demographic information. Edinburgh’s 

questionnaire includes 10 questions with 

proper answers. The total scores one 

gains in this questionnaire shows how 

depressed he is. After the final collection 

of data and their analysis with SPSS v.19, 

the frequency distribution of postpartum 

depression among the participants was 

determined.  

Inclusion criteria:  

Nulliparous pregnant women with certain 

gestational diabetes, pregnant women 

without gestational diabetes, aging 18 to 

40 years old, one or more times of 

pregnancy, natural delivery method. 

 

 

Exclusion criteria:  

Previous history of depression or other 

mental diseases, history of diabetes 

before pregnancy, history of drug 

consumption during pregnancy or before 

it, history of major and chronic medical 

diseases, no desire to continue the 

research. 

Sample number:  

Based upon the research type (Cohort 

research), the following formula was used 

to determine the sample volume based 

upon previous studies {9-10} 
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𝑛 = [( 𝑧1− 𝛼 2⁄ )×( 𝑍1− 𝛽)]2×[2(𝑃1 ( 1−𝑃1)+𝑃2(1−𝑃2)]2(𝑃1−𝑃2)  

Based upon this formula, P1 = 0.14, Z1-β = 

1.23, Z1-α/2 = 1.96, P2 = 0.07, n= 85, the 

total sample volume was set to 170 

people.  

Finally, SPSS v.19 and T-test were used to 

analyze the data. This paper is registered 

under the ethical code 

IR.ARAKMU.REC.1394.284 approved on 

January 18th, 2016.  

 

Results: 

No significant difference was observed 

between those with and without 

gestational diabetes in terms of average 

age and average age of pregnancy (time of 

delivery) (P ≥ 0.05) [Table 1]. 

Table 1: A comparison of the average age and average age of pregnancy among mothers 

with and without gestational pregnancy 

Groups Gestational diabetes No gestational 

diabetes 

P-value 

Average age of 

mother 

26.3 ± 6.4 25.5 ± 2.3 ≥ 0.05 

Average age of 

pregnancy 

38.4 ± 8.8 39.4 ± 1.1 ≥ 0.05 

* T-test 

 

According to [Table 2], no significant 

difference was observed between the two 

groups in terms of mothers’ level of 

education. In both groups, most 

participants had high school diploma (P ≥ 

0.05). 

Table 2: A comparison of the level of education among mothers with and without 

gestational pregnancy 

Education level Gestational diabetes No gestational P-value 



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 244  

 

diabetes 

Below high school 

diploma 

23.8% 25.6% ≥ 0.05 

High school diploma 61.9% 59.1% ≥ 0.05 

Bachelor’s 9.6% 10.1% ≥ 0.05 

Master’s and higher 4.7% 5.1% ≥ 0.05 

Total 100% 100% ≥ 0.05 

* 𝑋2 

 

According to [Table 3], no significant 

difference was observed between the two 

groups in terms of mothers’ place of 

residence. In both groups, most 

participants were urban settlers (P ≥ 0.05). 

 

Table 3: A comparison of the place of residence among mothers with and without 

gestational pregnancy 

Groups Gestational diabetes No gestational 

diabetes 

P-value 

Urban residents 74.4% 76.2% ≥ 0.05 

Rural residents 25.6% 23.8% ≥ 0.05 

Total 100% 100%  

*T-test 

 

According to figure 1, no significant 

difference was observed between the two 

groups in terms of mothers’ average score 

of depression. Thus, both groups had a 

relatively similar depression frequency (P 

≥ 0.05). 
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Figure 1: A comparison of the average depression score among mothers with and without 

gestational pregnancy 

 

Discussion: 

This is a cohort research which seeks to 

study the prevalence of postnatal 

depression among women with 

gestational diabetes resorting to 

Taleghani Hospital of Arak in 2016. 170 

nulliparous pregnant women resorting to 

Taleghani hospital took part in the 

research. The women were then divided 

into two groups. 85 were put in a group 

with gestational diabetes and the 

remaining participants were put in a non-

gestational diabetes group. Both groups 

were studied in terms of their depression 

levels 4 to 6 weeks after child birth. No 

significant difference was observed 

between the two groups in terms of the 

average age and average pregnancy age (P 

≥ 0.05). No statistically significant 

difference was observed between the two 

group in terms of educational levels and 

most people in both groups had high 

school diploma (P ≥ 0.05). No significant 

difference was observed between the two 

groups in terms of the place of residence 

and most patients were urban dwellers (P 

≥ 0.05). The present research failed to find 

any significant difference between the 

two groups in terms of depression score. 

As a result, both groups exhibited 

relatively similar postpartum depression 

levels (P ≥ 0.05).  

Varela et al (2017) conducted a research 

to study the correlation between 

gestational diabetes and postpartum 
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depression. They arrived at the conclusion 

that women with gestational diabetes are 

more prone to depression than those 

without gestational diabetes [15]. Their 

results were different from what we 

achieved in our research. Our research 

showed no difference between the two 

groups in terms of postnatal depression. 

This difference seems to be rooted in the 

time when women were studied for 

depression. Our research studied women 

within the 4th to 6th postnatal weeks, but 

Varela et al (2017) studied women for 

depression in the 1st postpartum week 

[15].  

Zwolińska et al (2017) conducted a 

research to study the correlation between 

gestational diabetes and postpartum 

depression and its symptoms. Their final 

results mention no correlation between 

gestational diabetes and depression. 

Women with gestational diabetes are 

exposed to the risk and danger of 

depression and need to undergo extensive 

care within the first 6 months following 

child delivery [16]. Their results are in line 

with what we have achieved in our 

research. However, Zwolińska et al (2017) 

have used HADS to measure depression.  

Nahbandani et al (2016) conducted a 

research to find the correlation between 

gestational diabetes and postpartum 

depression among those resorting to 

healthcare centers of Zabol. Gestational 

diabetes can be a possible risk factor in 

postpartum depression. Thus, it is 

recommended to take pre-emptive 

measures in order to reduce postpartum 

depression levels (17). Their results are 

different from what was achieved in our 

research. This difference may be 

attributed to the greater number of 

samples in both groups in the study of 

Nahbandani et al [17]. 

 Haung et al (2015) conducted a research 

to study hyperglycemia and the danger of 

gestational depression symptoms during 

pregnancy and in postpartum period. As 

the final results of this research showed, 

there was a significant correlation 

between hyperglycemia and depression 

during pregnancy but no clear correlation 

with postpartum depression could be 

defined [18]. Their results were in line 

with what we achieved in our research.  

Miller et al (2015) conducted a research in 

order to identify the correlation between 

diabetes and postpartum depression. The 

final conclusion pointed to the fact that 

postpartum depression among women 

with pre-pregnancy diabetes was more 

common (35% of all cases) and no clear 
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correlation could be established between 

gestational diabetes and postpartum 

depression [19]. Their results were in line 

with what we achieved in our research.  

Walmer et al (2015) studied the mental 

problems caused by gestational diabetes 

and compared the correlation between 

gestational diabetes and mothers’ 

postpartum mental health. Gestational 

diabetes increases the possibility of 

postpartum depression and sorrow 

considering the fact that people grow 

older and the gestational problems 

caused by getting old [20]. There results 

were different from ours. This can be 

attributed to the greater number of the 

samples used in this research. They used 

mental health questionnaire, while we 

utilized Edinburgh’s questionnaire. 

Baraket et al (2014) conducted a review 

research on gestational diabetes and 

postpartum depression in the US. A 

review of various papers led the authors 

to the conclusion that as many as 6 to 7 

percent of women in these populations 

have gestational diabetes, while 10 to 12 

percent of them were suffering from 

postpartum depression. Totally 13.7% of 

those with diabetes were suffering from 

depression. Although this paper pointed 

to a clear correlation between diabetes 

and depression, no significant correlation 

has been defined between gestational 

diabetes and postpartum depression yet. 

As gestational diabetes grows even more 

common among Asian and Latin women, 

higher rates of depression are also 

reported among them. The important and 

effective factor in all these researches has 

been the low socio-economical status 

[21]. Their results were in line with what 

we achieved in our research. 

Kozhimannil et al (2012) studied the 

correlation between gestational diabetes 

and prenatal depression. They arrived at 

the conclusion that women with 

gestational diabetes without a previous 

history of depression are 15.2% more 

prone to postpartum depression. The 

affliction rate among those without 

diabetes was 8.5%. They claimed that 

those with gestational diabetes are more 

likely to suffer postpartum depression 

[22]. Their results are different from our 

research. This difference can be attributed 

to the number of samples and 

measurement of depression in various 

episodes during and after pregnancy. 

Bowersa et al (2013) conducted a 

research on the correlation between 

gestational diabetes and history of 

depression in a long period of time in the 
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US. All births from 2002 to 2008 in the US 

were studied. This included 121260 

women with 128295 pregnancies where 

5606 women were suffering from 

gestational diabetes. The results of this 

cohort research showed a clear 

correlation between the history of 

depression and higher chances of 

gestational diabetes [23]. Their results are 

not in line with our research. This 

difference is probably due to the long 

period of the research and the greater 

number of samples used in their project. 

Nicklas et al (2013) studied depression 

factors among women with recent 

gestational diabetes. They arrived at the 

conclusion that presence of factors such 

as caesarean, gaining excessive weight 

during pregnancy, using insulin during 

pregnancy, no breast-feeding, and 

previous history of depression are 

associated with high prevalence of 

postpartum depression [24]. The results of 

or research are different from the above-

mentioned study. This may be attributed 

to the fact that their research was 

conducted within the 4th to 15th 

postpartum weeks, but ours was carried 

out within the 4th to 6th postpartum 

weeks.  

Conclusion: 

 

No significant difference was observed 

between the two groups in terms of the 

depression score. Thus, the frequency of 

postpartum depression in both groups is 

relatively similar. Recommendations: 1- 

more intensive researches with greater 

sample size, 2- other effective factors also 

need to be studied. 
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Abstract 

Background: Melanoma is a malignant tumor and one of the major causes of various types of 

skin cancer. Diagnosing melanoma in the initial phases can help protect patients from the death 

caused by this complication. Cutaneous and oral melanomas have been on the rise over the last 

decade. The researchers in the present study have investigated the prevalence of oral and dermal 

melanoma among the patients resorting to the pathology department of Imam Khomeini Hospital 

Cancer Institute from 2003 to 2014.  

Materials and Method: This is a descriptive research where as many as 10845 patients suffering 

from oral and dermal melanoma were studied over a period of 12 years. The files of these patients 

were kept in the archive of Imam Khomeini Hospital Cancer Institute. Some 410 primary dermal 

melanoma and 60 cases of primary oral melanoma were separated and studied for statistical 

description.  

Results: Of 410 patients suffering from dermal melanoma, 216 were female and 194 were male. 

Of 60 patients with oral melanoma, 36 were female and 24 were male. The lowest and the highest 

age of affliction with dermal melanoma were 19 and 87 years respectively. The lowest and the 
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highest age of affliction with oral melanoma were 7 and 85 years respectively. Foot sole had the 

highest rate of affliction with cutaneous melanoma (36.1%) while the trunk had the lowest rate of 

affliction (4.6%). The highest frequency of oral melanoma is observed in hard palate (58.3%) 

while the lowest frequency was observed in labial mucosa (5%). 

Conclusion: A significant number of the patients with melanoma were suffering from cutaneous 

melanoma and, contrary to our expectations, this disease is more frequent among women.  

Keywords: Cutaneous melanoma, oral melanoma, prevalence, skin cancer. 

Introduction 

Melanoma is the third most common type 

of dermal malignancy [1]. This is one of 

the most lethal and most dangerous 

malignancy of all dermal cancers [2]. This 

complication is strongly associated with 

mutations caused by the UV radiations of 

sun exposure [3]. Melanoma is usually 

caused by Melanocytes and its precursors 

[4]. The prevalence of cutaneous 

melanoma has had an increasing trend over 

the last few decades making up 3 to 8 

percent of all malignancies diagnosed 

throughout the world [5]. Cutaneous 

melanoma makes up 5% of all 

malignancies diagnosed among men and 

4% among women [6,7]. This disease is 

highly invasive and it has a quick 

metastasis to other organs [8]. According 

to a report issued by WHO, the cases of 

melanoma are increasing much faster than 

any other type of cancer [9]. The following 

risks of involvement with melanoma were 

reported in the US over the last decades: 

one out of 120 in 1987, one out of 75 in 

2000, and one out of 35 men and one out 

of 54 women in 2013 [10]. Etiology and 

pathogenesis in oral melanoma is less 

known [11]. Various researches have 

pointed to the fact that those diagnosed 

with metastasis will survive six to nine 

months and less than 10% of them will 

live maximally 5 years. [12,13]. 
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Considering the increasing rate of 

affliction with melanoma in the researches 

conducted in various countries and 

extreme sunshine in most areas of Iran, it 

is quite necessary to study the frequency of 

this disease in Iran. As a result, the 

researchers designed a project about 

investigating the prevalence of oral and 

cutaneous melanoma among the patients in 

Iran. 

Materials and Method 

This is a descriptive research conducted on 

the files of patients resorting to the 

pathology unit of Imam Khomeini 

Hospital Cancer Institute from 2003 to 

2014 diagnosed with cutaneous and oral 

melanoma. As many as 101845 files 

archived over the last 12 years were 

studied. Those files for the patients 

suffering from oral melanoma and 

cutaneous melanoma were separated. 

Finally, 410 cases of primary cutaneous 

melanoma and 60 cases of primary oral 

melanoma were studied. The present 

research studied cutaneous melanoma in 8 

locations: foot, foot sole, thigh, trunk, arm, 

palm, face and scalp skin. Oral melanoma 

was also divided into 4 locations: Buccal 

mucosa, hard palate, gingiva and labial 

mucosa. The resulting raw data were used 

in a descriptive statistics template. 

Results 

The files of all patients resorting to the 

pathology unit of Imam Khomeini 

Hospital Cancer Institute complied over a 

period of 12 years was extracted and 

studied. These researches showed a higher 

frequency of cutaneous melanoma than 

oral ones. In fact, some 410 cases of 

cutaneous melanoma and 60 cases of oral 

melanoma were reported. 

Cutaneous Melanoma: 

216 patients with cutaneous melanoma 

were female (52.7%) and the remaining 

194 (47.3%) were male. The patients with 

cutaneous melanoma aged 19 to 87. The 
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following sites were diagnosed with 

cutaneous melanoma: foot, foot sole, 

thigh, trunk, arm, palm, face and scalp 

skin. The greatest frequency of melanoma 

was observed in foot sole with 148 cases 

while the least frequency was reported in 

trunk with only 19 cases (Figure 1). The 

following frequencies of melanoma were 

reported in each area: 75 cases in foot, 50 

cases in face, 43 cases in palm, 27 cases in 

scalp skin, 25 cases in arm and 23 cases in 

thigh. 

 

 

 

Figure 1. Frequency distribution of the engaged areas in dermal melanoma 

Oral Melanoma 

Of all patients with oral melanoma, 36 

were female (60%) and 24 were male 

(40%). The patients aged 7 to 85 years old. 

The following engaged sites were 

diagnosed in oral melanoma: Buccal 

mucosa, hard palate, gingiva, and labial 

mucosa (Figure 2). The following 

frequencies were reported for each sites in 

oral melanoma: 35 cases in hard palate 

(greatest frequency), 16 cases in Buccal 

mucosa, 6 cases in the gingiva, and 3 cases 

in labial mucosa.  
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Figure 2. Frequency distribution of the engaged areas in oral melanoma 

Discussion 

Melanoma is a kind of skin cancer usually 

observed in cells called Melanocytes. This 

complication is responsible for more than 

50% of the death toll caused by skin 

cancers [14]. Treatment of melanoma 

depends on various factors including the 

state of disease, patient’s age, general 

health, and other factors. The prevalence 

of this disease in various societies and 

communities is different with the number 

of patients doubles every 10 to 20 years. 

Researchers have found that the 

prevalence of melanoma varies in various 

parts of the body. This complication is 

mostly observed on the back and shoulders 

among men and in lower limb among 

women. The prevalence of melanoma in 

various parts of the world follows a rising 

pattern. As for developing preemptive 

processes and useful measures taken to 

prevent the disease, it is necessary and 

important to diagnose those who are 

exposed to a high risk of affliction with 

malignant melanoma. Exposure to 

ultraviolet radiations is one of the major 

causes than increases the risk of 

melanoma. As a result, differences in the 

level of ultraviolet radiations in different 

areas have contributed to various 

frequencies of melanoma. Further to 

geographical regions, genetics and gender 

can also play a major role as effective 

factors that cause melanoma [15]. Those 

with advanced levels of melanoma are less 
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likely to survive more than 1 year. Various 

therapeutic methods are used to treat this 

disease including operation, radiotherapy, 

chemotherapy, purposeful therapies and 

various types of immunotherapies [15]. 

According to epidemiological reports and 

statistics, the prevalence and frequency of 

melanoma throughout the world has been 

on the rise much faster than other types of 

cancer [16]. Melanoma is the 6th most 

common type of cancer among people in 

the US and 4% of all deaths caused by 

cancer are the result of melanoma [17,18]. 

A greater frequency of melanoma is 

observed among people with light skins 

than those who have darker skins. 

According to American Academia of 

Dermatology (AAD), melanoma was the 

second most common type of cancer 

among women aging 20 to 29 in 2010 

[19]. The researchers have shown that the 

age of affliction with melanoma is 

currently one decade prior to solid tumors 

and it is observed among people with an 

average age of 50 years old. Considering 

the global number of the average people 

afflicted with melanoma and keeping in 

mind the age range of people with this 

complication (19 to 78 for cutaneous 

melanoma and 7 to 85 for oral melanoma), 

one may think that the lower limit in our 

research has deteriorated significantly 

(particularly for oral melanoma). This 

statistics may indicate a change in the age 

group of patients afflicted with melanoma. 

Early diagnosis and treatment of the 

disease can help prevent further progress 

of cancer. Various studies have reported an 

average survival of 6 to 9 months for 

patients with melanoma since the 

beginning of metastasis to further areas 

[20]. As the causes of affliction with 

melanoma are numerous, studying its 

prevalence in various parts of the world is 

a complicated issue. Exposure to sunlight, 

genetic factors, environmental factors and 

phenotypic factors are among the most 

important risk factors of melanoma [21]. 

According to Rigel’s estimations, as many 

as 48 thousand cases of local melanoma 
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and 68 thousand cases of invasive 

malignant melanoma had been diagnosed 

in the US by 2010. The statistics report 

that the chance of someone’s affliction 

with malignant melanoma in the US in 

1930s was 1 in 1500. However, recent 

reports published in 2010 report a chance 

of 1 in 59 for affliction with this disease. 

The annual death toll of those afflicted 

with malignant melanoma has increased 

2% since 1960 [22]. According to the 

International Agency for Research on 

Cancer (IARC), New Zealand had the 

highest rate of cutaneous melanoma (55.4 

in every 100 people) in 2012 in the whole 

world. Oceania, North America and 

Europe have the highest frequencies of 

melanoma respectively. In Oceania and 

North America, a higher rate of melanoma 

is observed among men than women (45.6 

in every 100 thousand men and 33.8 in 

every 100 thousand women in Oceania, 

24.8 in every 100 thousand men and 17.8 

in every 100 women in North America). 

Contrary to IARC reports, a review of the 

affliction rate among men and women in 

our research showed that the affliction 

frequency among women is much more 

than what is observed among men. The 

rate of melanoma is equal between the two 

genders in Asia (0.5 in every 100 

thousand). Similar to our research, the 

frequency of melanoma among women is 

higher than what is observed among men 

in Europe and Africa (13.2 in every 100 

thousand men and 13.8 in every 100 

thousand women in Europe, 0.5 in every 

100 thousand among men and 0.7 among 

every 100 thousand women in Africa). The 

reports of this agency show a rate of 0.7 in 

every 100 thousand for cutaneous 

melanoma in Iran in 2012 [23-26]. Various 

frequencies of this disease are also 

witnessed in European countries with the 

highest rates reported in Switzerland, 

Netherlands, Sweden, Denmark and 

Norway [27]. According to MacKie et al, 

the high rate of melanoma in these 

countries is probably due to their 

geographical latitude and the special desire 



Annals of Tropical Medicine & Public Health-Special Issue           January, 2018 
 

Page | 259  

 

of North European settlers to spend their 

holiday in sunny weather and their 

exposure to sever sunshine [27].  

Over a period of 44 years (1960 to 2004), 

Geller et al. reported more than 46 

thousand confirmed cases of affliction 

with melanoma in Sweden. They also 

reported an increasing trend for 

engagement of the trunk and lower limbs 

compared to other areas. More cases of 

head and neck and oral melanoma were 

reported but their development pace was 

less than other lower limbs [28]. Similar to 

the results achieved by Geller et al, the rate 

of affliction with dermal melanoma in 

lower limbs was much more than head and 

neck and oral melanoma. It is possible to 

reduce the death toll of this disease by 

having a better and deeper comprehension 

of more cases of melanoma and utilizing 

early diagonal methods. The present 

research has sought to study prevalence of 

oral and cutaneous melanoma among 

patients resorting to the pathology unit of 

Imam Khomeini Hospital Cancer Institute 

from 2003 to 2014. Various researches 

have been done on this issue including a 

research by Buettner et al conducted over a 

period of 20 years in Australia. The 

greatest frequency of cutaneous melanoma 

among men is observed in the trunk 

followed by arms, while the greatest 

frequency of this melanoma among 

women is observed in lower limbs. 

According to the present research, 

cutaneous melanoma in the lower limbs 

was the most common site of engagement 

with no difference between men and 

women [29]. In another research 

conducted by Pruthi et al in Canada over 

the course of 50 years, it turned out that 

the most common sites of engagement 

among men and women were the trunk and 

lower limbs respectively. This difference is 

probably due to racial and environmental 

factors [30]. In our research, the greatest 

frequency of melanoma was in foot sole 

(148 cases) and the lowest rate was seen in 

trunk (19 cases). 
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Conclusion 

The results showed that a significant 

number of patients were suffering from 

cutaneous melanoma with a higher 

frequency of this disease observed among 

women (contrary to our expectations). 

Considering the increasing rate of 

affliction with melanoma, identifying the 

effective factors, prevention and timely 

detection and treatment of patients is 

absolutely necessary. 
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