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Non Communicable Diseases (NCD’s), the emerging of major cause of morbidity and mortality worldwide 
including developing countries, are estimated to accounts for 50% of total deaths in Pakistan according to 
WHO country profile of 2014.  Hypertension was recognized but considered as essential response to aging 
and not a treatable condition. American president Franklin D. Roosevelt had a blood pressure of 200/120 but 
his physician gave him a clean bill of health. He subsequently had a fatal hemorrhage.  Hypertension was 
not given the name but was recognized as hard pulse since ancient times. The debate continued even in 
1960s to treat and not treat hypertension. It was labeled as essential hypertension as a part of aging process 
and not considered a disease. The Medical research council in UK conducted first Randomized Controlled 
Trial (RTC) in 1948; thus leading a way to develop further studies in treatment of diseases. The first such a trial 
was conducted for thiazides and thiazides like compounds for treatment of blood pressure. Since then there 
has been a number of trials beginning with (VA1-2 VA cooperative study 1967 and 1970) trial in 1967 to 
SPRINT (Systolic Hypertension intervention trial) in 20151,4.

Joint National Committee (JNC) in USA was first established in 1976 to provide recommendation for man-
agement of hypertension.  JNC was established by The National Heart, Lung and Blood Institute (NHLBI) to 
promote prevention, detection of blood pressure and treatment2. 

These guidelines were published every 4-6 years until year 2007. JNC8 was delayed for many years and was 
published as an expert report but labelled as JNC8 which provided controversy by raising the bar for age 60 
and above to less than 150/90 mm Hg, while for age 30 to 59 it remained less than 40/90 mm Hg3. Initially 
diastolic blood pressure was main target of pharmacological treatment subsequently target was defined for 
both systolic and diastolic blood pressure.  Many other guidelines including WHO/ISH and national guidelines 
from various countries were published but JNC guidelines provided global leadership.

SPRINT trial in 2015 was a spanner which showed that the lowering blood pressure less than 120/80 in nondia-
betic population showed 25% reduction in mortality and 30% reduction CV events; and the trial was stopped 
prematurely. Recent guidelines of ACC/AHA have recommended lowering normal blood pressure to less 
than 120/80 mm Hg, supported by SPRINT trial and 19 other trials and 42 trials demonstrated lower risk of SBP 
between 120-124 mm Hg.5 There has been an increase in adults with raised blood pressure 594 million in 1975 
to 1.3 billion in 2015 based on previous definition of normal BP of less than 140/90. The new definition has 
resulted in increase in hypertensive adult population. From 31.9% from JNC7 figures to 45.6% in USA and 36.2% 
who required treatment will now increase to 53.4%. The figures for above treatment goal will increase from 
9.6 to 39% and above. The scenario in Pakistan according to national health survey of 1994 18% of adults 
suffer from high blood pressure; 21.5% in urban areas and 16.2 in rural areas. (<3%) have their BP controlled.  
According to WHO country profile for Pakistan estimated 50% of total death due to no communicable 
disease (NCDs.  According to WHO statistical profile of Pakistan 28.6% of the males age 25 and above and 
28% females population had raised blood pressure. New guidelines will increase the number of adult hyper-
tensive to 30% of adult population (adult population 68.68 million Pakistan 2017 census).

Presently the rest of the world is maintaining BP to less than 130/80 mm Hg as pre hypertensive and 140/90 ≥ 
as abnormal BP. The recent guidelines emphasize accurate measurement of blood pressure preferably out 
of office or ambulatory BP measurement. The NICE guidelines in 2011 recommended ambulatory BP mea-
surements as guideline for treatment. The recent guidelines have also excluded beta blockers as initial treat-
ment choice and many other guidelines also share this point of view. The revised Pakistan hypertension 
league guidelines maintain a normal BP as less than 120/80. Though this low level is logical because athero-
sclerosis starts when BP level of systolic is 115 mm Hg; the ACC/AHA guidelines do not take into account of 
real world conditions where BP measurement is done is less than optimal condition. Many other organizations 
have still maintained ≥ 140/90 mm Hg as treatable hypertension. 

Hypertension is a major contributor to morbidity and mortality in myocardial infarction, stroke, heart failure, 
atrial fibrillation and renal failure and peripheral artery disease. The level of blood pressure is still controversial. 
The diet control of systolic BP in patient with coronary artery disease does not improve outcomes in patient 
with coronary artery disease and diabetes. A small number of high risk hypertensives can benefit from inten-

sive lowering of BP to less than 130/80 or 120/80 mm Hg.

As Lancet editorial in 2007 stated “physicians need to convey the message that hypertension is first and 
easily measurable, irreversible sign that many organs in the body are under attack.”
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ABSTRACT
 
Background: Oxidative stress, an imbalance of pro-oxidants and antioxidants, is reported to be associated 
with female infertility. This study was aimed to compare cortisol (oxidative stress marker) and vitamin E (anti-
oxidant) levels in the fertile and infertile female population of Karachi, Pakistan. 

Materials and Methods: A total of 88 females, recruited from Australian Concept Infertility Medical Centre, 
were divided equally into infertile cases and fertile controls. Serum cortisol and vitamin E (VE) levels were 
measured using commercially available enzyme-linked immunosorbent assay (ELISA) kits. Statistical compar-
ison was done by Chi-square and Mann-Whitney U-test. Correlation between two continuous variables was 
determined by Spearman's Correlation. The P value < 0.05 was considered significant in all cases.

Results: The median age for the fertile group was 31.0 (IQR= 27.0-37.0) and for the infertile group, 32.0 (IQR= 
28.0-38.0). Of the infertile females, 70.5% (n= 31) had primary infertility while 29.5% (n= 13) had secondary 
infertility. A significant difference in the cortisol levels was seen between the fertile and the infertile groups. 
(p value= 0.001). VE levels were significantly decreased in the infertile females (p value= 0.026). The levels of 
cortisol and VE were found to be in a weak negative correlation in the infertile women (-0.163).

Conclusion: A balance between oxidants and antioxidants is required to maintain the reproductive poten-
tial in females. Decrease in the antioxidant vitamin E, and an increase in pro-oxidant cortisol, may be associ-
ated with a risk of infertility in females. 
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INTRODUCTION

Reactive oxygen species (ROS) produced normally, 
are required for gene expression, cell signaling, and 
redox homeostasis1. Normally, ROS are balanced by 
the scavenging antioxidant system. Hence oxida-
tive balance is required for all the normal metabolic 
functions in mammals including cell proliferation, 
differentiation, apoptosis, and death2. This balance 
between pro-oxidative agents and antioxidant 
defense mechanisms is also required for the repro-
ductive activities in female, such as folliculogenesis, 
ovulation, endometrial changes in different luteal 

phases, fertilization, placental growth, embryogen-
esis, and implantation3. Oxidative stress (OS), an 
imbalance, influences physiological functions and 
leads to pathological effects including damage to 
the cell membrane and DNA, cell degradation and 
injury1,4. The mechanisms responsible for pathologi-
cal effects are lipid damage, inhibition of protein 
synthesis, and ATP depletion5. 

Infertility affects 15% of couples of reproductive 
age6. OS is reported to be associated with infertili-
ty3,7. Studies have shown that OS causes various 
pathological conditions in the female reproductive 
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tract, including endometriosis, tubal and peritoneal 
pathologies, which ultimately lead to infertility3. 
Elevated ROS, produced from erythrocytes and 
apoptotic endometrioma cells, as well as activated 
macrophages cause OS8. OS results in lack of 
oocyte maturation, oocyte degeneration, and 
apoptosis9. Cellular mechanisms of OS include lipid 
peroxidation, increased membrane permeability, 
degraded membrane integrity, inactivated 
enzymes and DNA damage, which ultimately leads 
to rapid cell death. Elevated ROS can also affect in 
vitro fertilization (IVF) as they induce embryonic 
fragmentation and hinder the development of 
blastocysts in vitro and hence pregnancy success 
rate7,9.

Vitamin E (tocopherol) (VE) acts as an essential lipid 
soluble anti-oxidant, scavenging hydroperoxyl 
radicals in a lipid milieu. ROS react with it 1000 times 
faster than when binding to polyunsaturated fatty 
acids in the membranes10. It can contribute to the 
protection of cells and tissues against the deleteri-
ous effects of free radicals11. VE deficiency has 
been linked to infertility. Numerous studies have 
been conducted to see the anti-oxidant effects of 
VE in nullifying the oxidative stress contributing to 
infertility10,12. Fatemeh et al has evaluated the role of 
VE and/or folic acid (FA) in protection against 
oxidative damage.  There was decreased apopto-
sis in the cells but the effect was more due to the VE 
than the synergy of VE and FA12. Jennifer et al 
concluded that high antioxidant diet including VE 
leads to decrease in peripheral oxidative stress 
markers, and increased antioxidant markers in 
women with endometriosis13.

Although widespread research has been conduct-
ed on VE and its antioxidant effects in order to cure 
infertility, most of these studies have used either rats 
or human males as test subjects. No such study has 
been conducted upon female infertility, especially 
in Pakistan, although the impact of stress on fertility 
is well documented.14 Moreover, the literature also 
lacks association between the anti-oxidant capa-
bilities of VE and cortisol. Thus, the aim of this 
research is to bridge this gap and to investigate the 
correlation between VE and cortisol in female 
infertility. 

METHODS

In this study 44 infertile and 44 fertile female patients 

were recruited from the Australian Concept Infertili-
ty Medical Center (ACIMC) between the ages of 
20-55 years. The study was approved by the Ethics 
Committee of the Aga Khan University 
(4426-BBS-ERC-16) and all patients gave written 
informed consent to participate in the study. Blood 
samples were collected from all these patients in 
sterile tubes with no anticoagulant. Serum was 
stored in sterile aliquot tubes at -20ºC until assayed. 
Cortisol was measured by Cortisol ELISA Kit, (Cata-
log # Co103S by CAL BIOTECH) and VE concentra-
tions were measured by Vitamin E and cortisol in 
female fertility.
Statistical analysis of the data was performed using 
IBM Statistical Package for the Social Sciences (IBM 
SPSS Statistics for Windows, Version 20.0. Armonk, 
New York). Categorical data was presented as 
frequency and percentages, while continuous data 
was presented in terms of median and interquartile 
ranges. Statistical comparison between the cate-
gorical variables was done by Chi-square.  
Mann-Whitney U was applied on non-parametric 
data of continuous and categorical variables. 
Correlation between two continuous variables was 
determined by Spearman's Correlation. The P value 
< 0.05 was considered significant in all cases.

RESULTS

A total of 88 females were a part of this study and 
50% were infertile. The median age for the fertile 
group was 31.0 (IQR= 27.0-37.0) and for the infertile 
group, 32.0 (IQR= 28.0-38.0). Of the infertile, 70.5% 
(n= 31) had primary infertility while 29.5% (n= 13) had 
secondary infertility. Table 1 compares the hormone 
cortisol and the vitamin E levels between the fertile 
and the infertile women. A significant difference in 
the cortisol levels was seen between the fertile and 
the infertile group. (p value= 0.001). VE levels were 
significantly decreased in the infertile females (p 
value= 0.026). No significant age difference was 
seen between fertile and infertile females (p value= 
0.474). Duration of marriage also had no significant 
relation with fertility in this study (p value= 0.139). 
Regarding regularity of menstrual cycle in the two 
groups, it was seen that menstrual cycles were more 
regular in fertile group and irregular in infertile group 
(p value= 0.001). The family system, joint or indepen-
dent, was seen to have a significant impact on the 
fertility status (p value= 0.016). 59.1% of the fertile 
females were living independently, while only 34.1% 
of infertile were living independently. 

The levels of cortisol and vitamin E were found to be 
in a weak negative correlation in the infertile 
women with a spearman’s rho correlation coeffi-
cient of -0.163. Figure 1 illustrates the difference in 
the cortisol levels between fertile and the infertile 
women. Cortisol levels are seen to be very high 
among the infertile women in comparison to the 
fertile women.

Figure 1: Comparison of cortisol levels in fertile and 
infertile females

Figure 2 illustrates the difference in the Vitamin E 
levels between fertile and the infertile women. The 
levels are variable with higher levels of vitamin E 
seen in fertile than infertile women.

Figure 2: Comparison of Vitamin E levels in fertile 
and infertile females

DISCUSSION

Oxidative stress occurs either due to abnormally 
high concentrations of free radicals or decreased 
antioxidant levels3. Protection against ROS damage 
is provided by the antioxidants, which include both 
enzymatic and non-enzymatic antioxidants. VE is 
the most effective lipid-soluble, non-enzymatic 
antioxidant and protects against lipid peroxidation. 
In our study, significant decrease in VE in infertile 
females was seen. This is consistent with previously 
reported association of decrease in VE with infertili-
ty10,12. Thus the protective effect of VE against ROS 
damage is decreased in infertile females. This 
oxidant status causes precipitous pathologies 
affecting female reproduction and causing female 
infertility. OS affects early embryo development by 
changing the key transcription factors and gene 
expression15. In addition to this both implantation 
and fertilization of eggs is also affected.16 

This data has reported a significant increase in 
cortisol levels in the infertile group of females as 
compared to the fertile group. Cortisol has an 
anti-inflammatory effect which inhibits natural killer 
(NK) cell activity and causes suppression of cell 
immunity17. This anti inflammatory effect of cortisol is 
normally required, to limit the inflammatory 
cascade that occurs during ovulation and causes 
proteolytic breakdown of the follicle wall and 
ultimately follicular rupture.18 However increases in 
cortisol levels produce extreme situations, which 
affect the normal ovulatory mechanism, the estrous 
cycle and block ovulation19. This increase in cortisol 
in the infertile group may be due to stress, as high 
corticotrophin-releasing hormone is secreted by the 
activation of hypothalamic neurons in stressful 
conditions17. It has also been reported that high 
cortisol levels interfere with reproduction because 
at the pituitary level they inhibit the secretion of 
gonadotropins, especially LH, and in the ovaries, 
ovarian function is affected20.

In this study, it was observed that menstrual cycles 
were more regular in the fertile group and irregular 
in the infertile group. It has been established that 
healthy women go into OS for 2/3rd of the menstru-
al cycle, this is called oxidative cyclicity21. This OS is 
compensated for by the antioxidant systems so that 
lipid peroxidation remains constant and equilibrium 
is maintained for the entire menstrual cycle22. But 
unchecked OS produces irregularities in the men-
strual cycle.

It was reported that there was a significant negative 
correlation between VE and serum cortisol levels in 
the infertile group. This shows the imbalance 
between the antioxidant VE and the pro-oxidant 
cortisol. Physiologically, the body can defend itself 
against ROS by using its reserves of antioxidants 
including VE11. An imbalance, either due to the 
reduction of antioxidants or the increased genera-
tion of oxidizing species, generates oxidative stress. 
Thus female reproductive activities influenced by 
OS include oocyte maturation, ovarian 
steroidogenesis, ovulation, implantation, formation 
of blastocyst, luteolysis and luteal maintenance in 
pregnancy3. The negative effects of OS on female 
reproduction can also occur by affecting the follic-
ular fluid, peritoneal fluid, hydrosalpingeal fluid as 
well as oocyte quality23.

Additionally, this study has also evaluated that there 
was a significant difference in the family system of 
the infertile group as compared to the fertile group. 
It was found that in the infertile group, a joint family 
system was more common compared to the fertile 
group. Joint family system has been known to cause 
difficulties in marital adjustments. Both marital 
adjustment and social support affect the psycho-
logical status of the female. It is reported that 
psychological distress in females causes female 
sexual dysfunction and oxidative imbalance, which 

can affect fertility24,25. Thus infertility is conditioned 
by social structural realities.

CONCLUSION

Balance of oxidants and antioxidants is required to 
maintain the reproductive potential in females.  
Decrease in the antioxidant vitamin E and increase 
in the pro-oxidant cortisol may be associated with a 
risk of infertility in females. However, further research 
should be done to evaluate the effect of antioxi-
dants on infertility and its use in its treatment.
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Non Communicable Diseases (NCD’s), the emerging of major cause of morbidity and mortality worldwide 
including developing countries, are estimated to accounts for 50% of total deaths in Pakistan according to 
WHO country profile of 2014.  Hypertension was recognized but considered as essential response to aging 
and not a treatable condition. American president Franklin D. Roosevelt had a blood pressure of 200/120 but 
his physician gave him a clean bill of health. He subsequently had a fatal hemorrhage.  Hypertension was 
not given the name but was recognized as hard pulse since ancient times. The debate continued even in 
1960s to treat and not treat hypertension. It was labeled as essential hypertension as a part of aging process 
and not considered a disease. The Medical research council in UK conducted first Randomized Controlled 
Trial (RTC) in 1948; thus leading a way to develop further studies in treatment of diseases. The first such a trial 
was conducted for thiazides and thiazides like compounds for treatment of blood pressure. Since then there 
has been a number of trials beginning with (VA1-2 VA cooperative study 1967 and 1970) trial in 1967 to 
SPRINT (Systolic Hypertension intervention trial) in 20151,4.

Joint National Committee (JNC) in USA was first established in 1976 to provide recommendation for man-
agement of hypertension.  JNC was established by The National Heart, Lung and Blood Institute (NHLBI) to 
promote prevention, detection of blood pressure and treatment2. 

These guidelines were published every 4-6 years until year 2007. JNC8 was delayed for many years and was 
published as an expert report but labelled as JNC8 which provided controversy by raising the bar for age 60 
and above to less than 150/90 mm Hg, while for age 30 to 59 it remained less than 40/90 mm Hg3. Initially 
diastolic blood pressure was main target of pharmacological treatment subsequently target was defined for 
both systolic and diastolic blood pressure.  Many other guidelines including WHO/ISH and national guidelines 
from various countries were published but JNC guidelines provided global leadership.

SPRINT trial in 2015 was a spanner which showed that the lowering blood pressure less than 120/80 in nondia-
betic population showed 25% reduction in mortality and 30% reduction CV events; and the trial was stopped 
prematurely. Recent guidelines of ACC/AHA have recommended lowering normal blood pressure to less 
than 120/80 mm Hg, supported by SPRINT trial and 19 other trials and 42 trials demonstrated lower risk of SBP 
between 120-124 mm Hg.5 There has been an increase in adults with raised blood pressure 594 million in 1975 
to 1.3 billion in 2015 based on previous definition of normal BP of less than 140/90. The new definition has 
resulted in increase in hypertensive adult population. From 31.9% from JNC7 figures to 45.6% in USA and 36.2% 
who required treatment will now increase to 53.4%. The figures for above treatment goal will increase from 
9.6 to 39% and above. The scenario in Pakistan according to national health survey of 1994 18% of adults 
suffer from high blood pressure; 21.5% in urban areas and 16.2 in rural areas. (<3%) have their BP controlled.  
According to WHO country profile for Pakistan estimated 50% of total death due to no communicable 
disease (NCDs.  According to WHO statistical profile of Pakistan 28.6% of the males age 25 and above and 
28% females population had raised blood pressure. New guidelines will increase the number of adult hyper-
tensive to 30% of adult population (adult population 68.68 million Pakistan 2017 census).

Presently the rest of the world is maintaining BP to less than 130/80 mm Hg as pre hypertensive and 140/90 ≥ 
as abnormal BP. The recent guidelines emphasize accurate measurement of blood pressure preferably out 
of office or ambulatory BP measurement. The NICE guidelines in 2011 recommended ambulatory BP mea-
surements as guideline for treatment. The recent guidelines have also excluded beta blockers as initial treat-
ment choice and many other guidelines also share this point of view. The revised Pakistan hypertension 
league guidelines maintain a normal BP as less than 120/80. Though this low level is logical because athero-
sclerosis starts when BP level of systolic is 115 mm Hg; the ACC/AHA guidelines do not take into account of 
real world conditions where BP measurement is done is less than optimal condition. Many other organizations 
have still maintained ≥ 140/90 mm Hg as treatable hypertension. 

Hypertension is a major contributor to morbidity and mortality in myocardial infarction, stroke, heart failure, 
atrial fibrillation and renal failure and peripheral artery disease. The level of blood pressure is still controversial. 
The diet control of systolic BP in patient with coronary artery disease does not improve outcomes in patient 
with coronary artery disease and diabetes. A small number of high risk hypertensives can benefit from inten-

sive lowering of BP to less than 130/80 or 120/80 mm Hg.

As Lancet editorial in 2007 stated “physicians need to convey the message that hypertension is first and 
easily measurable, irreversible sign that many organs in the body are under attack.”
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INTRODUCTION

Reactive oxygen species (ROS) produced normally, 
are required for gene expression, cell signaling, and 
redox homeostasis1. Normally, ROS are balanced by 
the scavenging antioxidant system. Hence oxida-
tive balance is required for all the normal metabolic 
functions in mammals including cell proliferation, 
differentiation, apoptosis, and death2. This balance 
between pro-oxidative agents and antioxidant 
defense mechanisms is also required for the repro-
ductive activities in female, such as folliculogenesis, 
ovulation, endometrial changes in different luteal 

phases, fertilization, placental growth, embryogen-
esis, and implantation3. Oxidative stress (OS), an 
imbalance, influences physiological functions and 
leads to pathological effects including damage to 
the cell membrane and DNA, cell degradation and 
injury1,4. The mechanisms responsible for pathologi-
cal effects are lipid damage, inhibition of protein 
synthesis, and ATP depletion5. 

Infertility affects 15% of couples of reproductive 
age6. OS is reported to be associated with infertili-
ty3,7. Studies have shown that OS causes various 
pathological conditions in the female reproductive 
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tract, including endometriosis, tubal and peritoneal 
pathologies, which ultimately lead to infertility3. 
Elevated ROS, produced from erythrocytes and 
apoptotic endometrioma cells, as well as activated 
macrophages cause OS8. OS results in lack of 
oocyte maturation, oocyte degeneration, and 
apoptosis9. Cellular mechanisms of OS include lipid 
peroxidation, increased membrane permeability, 
degraded membrane integrity, inactivated 
enzymes and DNA damage, which ultimately leads 
to rapid cell death. Elevated ROS can also affect in 
vitro fertilization (IVF) as they induce embryonic 
fragmentation and hinder the development of 
blastocysts in vitro and hence pregnancy success 
rate7,9.

Vitamin E (tocopherol) (VE) acts as an essential lipid 
soluble anti-oxidant, scavenging hydroperoxyl 
radicals in a lipid milieu. ROS react with it 1000 times 
faster than when binding to polyunsaturated fatty 
acids in the membranes10. It can contribute to the 
protection of cells and tissues against the deleteri-
ous effects of free radicals11. VE deficiency has 
been linked to infertility. Numerous studies have 
been conducted to see the anti-oxidant effects of 
VE in nullifying the oxidative stress contributing to 
infertility10,12. Fatemeh et al has evaluated the role of 
VE and/or folic acid (FA) in protection against 
oxidative damage.  There was decreased apopto-
sis in the cells but the effect was more due to the VE 
than the synergy of VE and FA12. Jennifer et al 
concluded that high antioxidant diet including VE 
leads to decrease in peripheral oxidative stress 
markers, and increased antioxidant markers in 
women with endometriosis13.

Although widespread research has been conduct-
ed on VE and its antioxidant effects in order to cure 
infertility, most of these studies have used either rats 
or human males as test subjects. No such study has 
been conducted upon female infertility, especially 
in Pakistan, although the impact of stress on fertility 
is well documented.14 Moreover, the literature also 
lacks association between the anti-oxidant capa-
bilities of VE and cortisol. Thus, the aim of this 
research is to bridge this gap and to investigate the 
correlation between VE and cortisol in female 
infertility. 

METHODS

In this study 44 infertile and 44 fertile female patients 

were recruited from the Australian Concept Infertili-
ty Medical Center (ACIMC) between the ages of 
20-55 years. The study was approved by the Ethics 
Committee of the Aga Khan University 
(4426-BBS-ERC-16) and all patients gave written 
informed consent to participate in the study. Blood 
samples were collected from all these patients in 
sterile tubes with no anticoagulant. Serum was 
stored in sterile aliquot tubes at -20ºC until assayed. 
Cortisol was measured by Cortisol ELISA Kit, (Cata-
log # Co103S by CAL BIOTECH) and VE concentra-
tions were measured by Vitamin E and cortisol in 
female fertility.
Statistical analysis of the data was performed using 
IBM Statistical Package for the Social Sciences (IBM 
SPSS Statistics for Windows, Version 20.0. Armonk, 
New York). Categorical data was presented as 
frequency and percentages, while continuous data 
was presented in terms of median and interquartile 
ranges. Statistical comparison between the cate-
gorical variables was done by Chi-square.  
Mann-Whitney U was applied on non-parametric 
data of continuous and categorical variables. 
Correlation between two continuous variables was 
determined by Spearman's Correlation. The P value 
< 0.05 was considered significant in all cases.

RESULTS

A total of 88 females were a part of this study and 
50% were infertile. The median age for the fertile 
group was 31.0 (IQR= 27.0-37.0) and for the infertile 
group, 32.0 (IQR= 28.0-38.0). Of the infertile, 70.5% 
(n= 31) had primary infertility while 29.5% (n= 13) had 
secondary infertility. Table 1 compares the hormone 
cortisol and the vitamin E levels between the fertile 
and the infertile women. A significant difference in 
the cortisol levels was seen between the fertile and 
the infertile group. (p value= 0.001). VE levels were 
significantly decreased in the infertile females (p 
value= 0.026). No significant age difference was 
seen between fertile and infertile females (p value= 
0.474). Duration of marriage also had no significant 
relation with fertility in this study (p value= 0.139). 
Regarding regularity of menstrual cycle in the two 
groups, it was seen that menstrual cycles were more 
regular in fertile group and irregular in infertile group 
(p value= 0.001). The family system, joint or indepen-
dent, was seen to have a significant impact on the 
fertility status (p value= 0.016). 59.1% of the fertile 
females were living independently, while only 34.1% 
of infertile were living independently. 

The levels of cortisol and vitamin E were found to be 
in a weak negative correlation in the infertile 
women with a spearman’s rho correlation coeffi-
cient of -0.163. Figure 1 illustrates the difference in 
the cortisol levels between fertile and the infertile 
women. Cortisol levels are seen to be very high 
among the infertile women in comparison to the 
fertile women.

Figure 1: Comparison of cortisol levels in fertile and 
infertile females

Figure 2 illustrates the difference in the Vitamin E 
levels between fertile and the infertile women. The 
levels are variable with higher levels of vitamin E 
seen in fertile than infertile women.

Figure 2: Comparison of Vitamin E levels in fertile 
and infertile females

DISCUSSION

Oxidative stress occurs either due to abnormally 
high concentrations of free radicals or decreased 
antioxidant levels3. Protection against ROS damage 
is provided by the antioxidants, which include both 
enzymatic and non-enzymatic antioxidants. VE is 
the most effective lipid-soluble, non-enzymatic 
antioxidant and protects against lipid peroxidation. 
In our study, significant decrease in VE in infertile 
females was seen. This is consistent with previously 
reported association of decrease in VE with infertili-
ty10,12. Thus the protective effect of VE against ROS 
damage is decreased in infertile females. This 
oxidant status causes precipitous pathologies 
affecting female reproduction and causing female 
infertility. OS affects early embryo development by 
changing the key transcription factors and gene 
expression15. In addition to this both implantation 
and fertilization of eggs is also affected.16 

This data has reported a significant increase in 
cortisol levels in the infertile group of females as 
compared to the fertile group. Cortisol has an 
anti-inflammatory effect which inhibits natural killer 
(NK) cell activity and causes suppression of cell 
immunity17. This anti inflammatory effect of cortisol is 
normally required, to limit the inflammatory 
cascade that occurs during ovulation and causes 
proteolytic breakdown of the follicle wall and 
ultimately follicular rupture.18 However increases in 
cortisol levels produce extreme situations, which 
affect the normal ovulatory mechanism, the estrous 
cycle and block ovulation19. This increase in cortisol 
in the infertile group may be due to stress, as high 
corticotrophin-releasing hormone is secreted by the 
activation of hypothalamic neurons in stressful 
conditions17. It has also been reported that high 
cortisol levels interfere with reproduction because 
at the pituitary level they inhibit the secretion of 
gonadotropins, especially LH, and in the ovaries, 
ovarian function is affected20.

In this study, it was observed that menstrual cycles 
were more regular in the fertile group and irregular 
in the infertile group. It has been established that 
healthy women go into OS for 2/3rd of the menstru-
al cycle, this is called oxidative cyclicity21. This OS is 
compensated for by the antioxidant systems so that 
lipid peroxidation remains constant and equilibrium 
is maintained for the entire menstrual cycle22. But 
unchecked OS produces irregularities in the men-
strual cycle.

It was reported that there was a significant negative 
correlation between VE and serum cortisol levels in 
the infertile group. This shows the imbalance 
between the antioxidant VE and the pro-oxidant 
cortisol. Physiologically, the body can defend itself 
against ROS by using its reserves of antioxidants 
including VE11. An imbalance, either due to the 
reduction of antioxidants or the increased genera-
tion of oxidizing species, generates oxidative stress. 
Thus female reproductive activities influenced by 
OS include oocyte maturation, ovarian 
steroidogenesis, ovulation, implantation, formation 
of blastocyst, luteolysis and luteal maintenance in 
pregnancy3. The negative effects of OS on female 
reproduction can also occur by affecting the follic-
ular fluid, peritoneal fluid, hydrosalpingeal fluid as 
well as oocyte quality23.

Additionally, this study has also evaluated that there 
was a significant difference in the family system of 
the infertile group as compared to the fertile group. 
It was found that in the infertile group, a joint family 
system was more common compared to the fertile 
group. Joint family system has been known to cause 
difficulties in marital adjustments. Both marital 
adjustment and social support affect the psycho-
logical status of the female. It is reported that 
psychological distress in females causes female 
sexual dysfunction and oxidative imbalance, which 

can affect fertility24,25. Thus infertility is conditioned 
by social structural realities.

CONCLUSION

Balance of oxidants and antioxidants is required to 
maintain the reproductive potential in females.  
Decrease in the antioxidant vitamin E and increase 
in the pro-oxidant cortisol may be associated with a 
risk of infertility in females. However, further research 
should be done to evaluate the effect of antioxi-
dants on infertility and its use in its treatment.
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Table 1: Comparison of study characteristics in Fertile and Infertile female

 Fertile (n=44) Infertile (n=44) P-
value 

 Median (interquartile
range)  

Median (interquartile
range)

 
 

Cortisol (ng/dl) 26.6 (22.9-28.9) 278.8 (235.2-333.6)

VitE (nmol/L) 0.585 (0.513-13.6) 0.475 (0.350-25.0)

Age of female (years) 31.0 (27.0-37.0) 32.0 (28.0-38.0)

Duration of marriage
(years)  

7.0 (5.0-10.0) 8.5 ( 4.8-16.0)

0.001

0.026 

0.474 

0.139 

 N (%) N (%)  

Menstrual Cycle    

0.001 
Regular 44 (100) 32 (72.7) 

Irregular 0 12 (27.3) 

Family System   

0.016 
Joint 18 (40.9) 29 (65.9) 

Independent 26 (59.1) 15 (34.1) 
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INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 

position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method were 
excluded from the study. Teeth were randomly 
distributed into two boxes thirty teeth in each box, 
labeled ‘A’ and ‘B’.  Each group was assigned an 
instrumentation technique. This was done by a draw 
performed by a colleague, who was not related to 

the study.  Group A: Prepared with rotary (ProTaper/ 
Dentsply) instruments. Group B: Prepared with 
manual instruments (Ni-Ti Files/ Dentsply).

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values with 
preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post operative readings of working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length in the two 
groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre operative and post operative root canal work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 

INTRODUCTION

Reactive oxygen species (ROS) produced normally, 
are required for gene expression, cell signaling, and 
redox homeostasis1. Normally, ROS are balanced by 
the scavenging antioxidant system. Hence oxida-
tive balance is required for all the normal metabolic 
functions in mammals including cell proliferation, 
differentiation, apoptosis, and death2. This balance 
between pro-oxidative agents and antioxidant 
defense mechanisms is also required for the repro-
ductive activities in female, such as folliculogenesis, 
ovulation, endometrial changes in different luteal 

phases, fertilization, placental growth, embryogen-
esis, and implantation3. Oxidative stress (OS), an 
imbalance, influences physiological functions and 
leads to pathological effects including damage to 
the cell membrane and DNA, cell degradation and 
injury1,4. The mechanisms responsible for pathologi-
cal effects are lipid damage, inhibition of protein 
synthesis, and ATP depletion5. 

Infertility affects 15% of couples of reproductive 
age6. OS is reported to be associated with infertili-
ty3,7. Studies have shown that OS causes various 
pathological conditions in the female reproductive 

tract, including endometriosis, tubal and peritoneal 
pathologies, which ultimately lead to infertility3. 
Elevated ROS, produced from erythrocytes and 
apoptotic endometrioma cells, as well as activated 
macrophages cause OS8. OS results in lack of 
oocyte maturation, oocyte degeneration, and 
apoptosis9. Cellular mechanisms of OS include lipid 
peroxidation, increased membrane permeability, 
degraded membrane integrity, inactivated 
enzymes and DNA damage, which ultimately leads 
to rapid cell death. Elevated ROS can also affect in 
vitro fertilization (IVF) as they induce embryonic 
fragmentation and hinder the development of 
blastocysts in vitro and hence pregnancy success 
rate7,9.

Vitamin E (tocopherol) (VE) acts as an essential lipid 
soluble anti-oxidant, scavenging hydroperoxyl 
radicals in a lipid milieu. ROS react with it 1000 times 
faster than when binding to polyunsaturated fatty 
acids in the membranes10. It can contribute to the 
protection of cells and tissues against the deleteri-
ous effects of free radicals11. VE deficiency has 
been linked to infertility. Numerous studies have 
been conducted to see the anti-oxidant effects of 
VE in nullifying the oxidative stress contributing to 
infertility10,12. Fatemeh et al has evaluated the role of 
VE and/or folic acid (FA) in protection against 
oxidative damage.  There was decreased apopto-
sis in the cells but the effect was more due to the VE 
than the synergy of VE and FA12. Jennifer et al 
concluded that high antioxidant diet including VE 
leads to decrease in peripheral oxidative stress 
markers, and increased antioxidant markers in 
women with endometriosis13.

Although widespread research has been conduct-
ed on VE and its antioxidant effects in order to cure 
infertility, most of these studies have used either rats 
or human males as test subjects. No such study has 
been conducted upon female infertility, especially 
in Pakistan, although the impact of stress on fertility 
is well documented.14 Moreover, the literature also 
lacks association between the anti-oxidant capa-
bilities of VE and cortisol. Thus, the aim of this 
research is to bridge this gap and to investigate the 
correlation between VE and cortisol in female 
infertility. 

METHODS

In this study 44 infertile and 44 fertile female patients 

were recruited from the Australian Concept Infertili-
ty Medical Center (ACIMC) between the ages of 
20-55 years. The study was approved by the Ethics 
Committee of the Aga Khan University 
(4426-BBS-ERC-16) and all patients gave written 
informed consent to participate in the study. Blood 
samples were collected from all these patients in 
sterile tubes with no anticoagulant. Serum was 
stored in sterile aliquot tubes at -20ºC until assayed. 
Cortisol was measured by Cortisol ELISA Kit, (Cata-
log # Co103S by CAL BIOTECH) and VE concentra-
tions were measured by Vitamin E and cortisol in 
female fertility.
Statistical analysis of the data was performed using 
IBM Statistical Package for the Social Sciences (IBM 
SPSS Statistics for Windows, Version 20.0. Armonk, 
New York). Categorical data was presented as 
frequency and percentages, while continuous data 
was presented in terms of median and interquartile 
ranges. Statistical comparison between the cate-
gorical variables was done by Chi-square.  
Mann-Whitney U was applied on non-parametric 
data of continuous and categorical variables. 
Correlation between two continuous variables was 
determined by Spearman's Correlation. The P value 
< 0.05 was considered significant in all cases.

RESULTS

A total of 88 females were a part of this study and 
50% were infertile. The median age for the fertile 
group was 31.0 (IQR= 27.0-37.0) and for the infertile 
group, 32.0 (IQR= 28.0-38.0). Of the infertile, 70.5% 
(n= 31) had primary infertility while 29.5% (n= 13) had 
secondary infertility. Table 1 compares the hormone 
cortisol and the vitamin E levels between the fertile 
and the infertile women. A significant difference in 
the cortisol levels was seen between the fertile and 
the infertile group. (p value= 0.001). VE levels were 
significantly decreased in the infertile females (p 
value= 0.026). No significant age difference was 
seen between fertile and infertile females (p value= 
0.474). Duration of marriage also had no significant 
relation with fertility in this study (p value= 0.139). 
Regarding regularity of menstrual cycle in the two 
groups, it was seen that menstrual cycles were more 
regular in fertile group and irregular in infertile group 
(p value= 0.001). The family system, joint or indepen-
dent, was seen to have a significant impact on the 
fertility status (p value= 0.016). 59.1% of the fertile 
females were living independently, while only 34.1% 
of infertile were living independently. 

The levels of cortisol and vitamin E were found to be 
in a weak negative correlation in the infertile 
women with a spearman’s rho correlation coeffi-
cient of -0.163. Figure 1 illustrates the difference in 
the cortisol levels between fertile and the infertile 
women. Cortisol levels are seen to be very high 
among the infertile women in comparison to the 
fertile women.

Figure 1: Comparison of cortisol levels in fertile and 
infertile females

Figure 2 illustrates the difference in the Vitamin E 
levels between fertile and the infertile women. The 
levels are variable with higher levels of vitamin E 
seen in fertile than infertile women.

Figure 2: Comparison of Vitamin E levels in fertile 
and infertile females

DISCUSSION

Oxidative stress occurs either due to abnormally 
high concentrations of free radicals or decreased 
antioxidant levels3. Protection against ROS damage 
is provided by the antioxidants, which include both 
enzymatic and non-enzymatic antioxidants. VE is 
the most effective lipid-soluble, non-enzymatic 
antioxidant and protects against lipid peroxidation. 
In our study, significant decrease in VE in infertile 
females was seen. This is consistent with previously 
reported association of decrease in VE with infertili-
ty10,12. Thus the protective effect of VE against ROS 
damage is decreased in infertile females. This 
oxidant status causes precipitous pathologies 
affecting female reproduction and causing female 
infertility. OS affects early embryo development by 
changing the key transcription factors and gene 
expression15. In addition to this both implantation 
and fertilization of eggs is also affected.16 

This data has reported a significant increase in 
cortisol levels in the infertile group of females as 
compared to the fertile group. Cortisol has an 
anti-inflammatory effect which inhibits natural killer 
(NK) cell activity and causes suppression of cell 
immunity17. This anti inflammatory effect of cortisol is 
normally required, to limit the inflammatory 
cascade that occurs during ovulation and causes 
proteolytic breakdown of the follicle wall and 
ultimately follicular rupture.18 However increases in 
cortisol levels produce extreme situations, which 
affect the normal ovulatory mechanism, the estrous 
cycle and block ovulation19. This increase in cortisol 
in the infertile group may be due to stress, as high 
corticotrophin-releasing hormone is secreted by the 
activation of hypothalamic neurons in stressful 
conditions17. It has also been reported that high 
cortisol levels interfere with reproduction because 
at the pituitary level they inhibit the secretion of 
gonadotropins, especially LH, and in the ovaries, 
ovarian function is affected20.

In this study, it was observed that menstrual cycles 
were more regular in the fertile group and irregular 
in the infertile group. It has been established that 
healthy women go into OS for 2/3rd of the menstru-
al cycle, this is called oxidative cyclicity21. This OS is 
compensated for by the antioxidant systems so that 
lipid peroxidation remains constant and equilibrium 
is maintained for the entire menstrual cycle22. But 
unchecked OS produces irregularities in the men-
strual cycle.

It was reported that there was a significant negative 
correlation between VE and serum cortisol levels in 
the infertile group. This shows the imbalance 
between the antioxidant VE and the pro-oxidant 
cortisol. Physiologically, the body can defend itself 
against ROS by using its reserves of antioxidants 
including VE11. An imbalance, either due to the 
reduction of antioxidants or the increased genera-
tion of oxidizing species, generates oxidative stress. 
Thus female reproductive activities influenced by 
OS include oocyte maturation, ovarian 
steroidogenesis, ovulation, implantation, formation 
of blastocyst, luteolysis and luteal maintenance in 
pregnancy3. The negative effects of OS on female 
reproduction can also occur by affecting the follic-
ular fluid, peritoneal fluid, hydrosalpingeal fluid as 
well as oocyte quality23.

Additionally, this study has also evaluated that there 
was a significant difference in the family system of 
the infertile group as compared to the fertile group. 
It was found that in the infertile group, a joint family 
system was more common compared to the fertile 
group. Joint family system has been known to cause 
difficulties in marital adjustments. Both marital 
adjustment and social support affect the psycho-
logical status of the female. It is reported that 
psychological distress in females causes female 
sexual dysfunction and oxidative imbalance, which 

can affect fertility24,25. Thus infertility is conditioned 
by social structural realities.

CONCLUSION

Balance of oxidants and antioxidants is required to 
maintain the reproductive potential in females.  
Decrease in the antioxidant vitamin E and increase 
in the pro-oxidant cortisol may be associated with a 
risk of infertility in females. However, further research 
should be done to evaluate the effect of antioxi-
dants on infertility and its use in its treatment.
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 

position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method were 
excluded from the study. Teeth were randomly 
distributed into two boxes thirty teeth in each box, 
labeled ‘A’ and ‘B’.  Each group was assigned an 
instrumentation technique. This was done by a draw 
performed by a colleague, who was not related to 

the study.  Group A: Prepared with rotary (ProTaper/ 
Dentsply) instruments. Group B: Prepared with 
manual instruments (Ni-Ti Files/ Dentsply).

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values with 
preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post operative readings of working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length in the two 
groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre operative and post operative root canal work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 

INTRODUCTION

Reactive oxygen species (ROS) produced normally, 
are required for gene expression, cell signaling, and 
redox homeostasis1. Normally, ROS are balanced by 
the scavenging antioxidant system. Hence oxida-
tive balance is required for all the normal metabolic 
functions in mammals including cell proliferation, 
differentiation, apoptosis, and death2. This balance 
between pro-oxidative agents and antioxidant 
defense mechanisms is also required for the repro-
ductive activities in female, such as folliculogenesis, 
ovulation, endometrial changes in different luteal 

phases, fertilization, placental growth, embryogen-
esis, and implantation3. Oxidative stress (OS), an 
imbalance, influences physiological functions and 
leads to pathological effects including damage to 
the cell membrane and DNA, cell degradation and 
injury1,4. The mechanisms responsible for pathologi-
cal effects are lipid damage, inhibition of protein 
synthesis, and ATP depletion5. 

Infertility affects 15% of couples of reproductive 
age6. OS is reported to be associated with infertili-
ty3,7. Studies have shown that OS causes various 
pathological conditions in the female reproductive 

tract, including endometriosis, tubal and peritoneal 
pathologies, which ultimately lead to infertility3. 
Elevated ROS, produced from erythrocytes and 
apoptotic endometrioma cells, as well as activated 
macrophages cause OS8. OS results in lack of 
oocyte maturation, oocyte degeneration, and 
apoptosis9. Cellular mechanisms of OS include lipid 
peroxidation, increased membrane permeability, 
degraded membrane integrity, inactivated 
enzymes and DNA damage, which ultimately leads 
to rapid cell death. Elevated ROS can also affect in 
vitro fertilization (IVF) as they induce embryonic 
fragmentation and hinder the development of 
blastocysts in vitro and hence pregnancy success 
rate7,9.

Vitamin E (tocopherol) (VE) acts as an essential lipid 
soluble anti-oxidant, scavenging hydroperoxyl 
radicals in a lipid milieu. ROS react with it 1000 times 
faster than when binding to polyunsaturated fatty 
acids in the membranes10. It can contribute to the 
protection of cells and tissues against the deleteri-
ous effects of free radicals11. VE deficiency has 
been linked to infertility. Numerous studies have 
been conducted to see the anti-oxidant effects of 
VE in nullifying the oxidative stress contributing to 
infertility10,12. Fatemeh et al has evaluated the role of 
VE and/or folic acid (FA) in protection against 
oxidative damage.  There was decreased apopto-
sis in the cells but the effect was more due to the VE 
than the synergy of VE and FA12. Jennifer et al 
concluded that high antioxidant diet including VE 
leads to decrease in peripheral oxidative stress 
markers, and increased antioxidant markers in 
women with endometriosis13.

Although widespread research has been conduct-
ed on VE and its antioxidant effects in order to cure 
infertility, most of these studies have used either rats 
or human males as test subjects. No such study has 
been conducted upon female infertility, especially 
in Pakistan, although the impact of stress on fertility 
is well documented.14 Moreover, the literature also 
lacks association between the anti-oxidant capa-
bilities of VE and cortisol. Thus, the aim of this 
research is to bridge this gap and to investigate the 
correlation between VE and cortisol in female 
infertility. 

METHODS

In this study 44 infertile and 44 fertile female patients 

were recruited from the Australian Concept Infertili-
ty Medical Center (ACIMC) between the ages of 
20-55 years. The study was approved by the Ethics 
Committee of the Aga Khan University 
(4426-BBS-ERC-16) and all patients gave written 
informed consent to participate in the study. Blood 
samples were collected from all these patients in 
sterile tubes with no anticoagulant. Serum was 
stored in sterile aliquot tubes at -20ºC until assayed. 
Cortisol was measured by Cortisol ELISA Kit, (Cata-
log # Co103S by CAL BIOTECH) and VE concentra-
tions were measured by Vitamin E and cortisol in 
female fertility.
Statistical analysis of the data was performed using 
IBM Statistical Package for the Social Sciences (IBM 
SPSS Statistics for Windows, Version 20.0. Armonk, 
New York). Categorical data was presented as 
frequency and percentages, while continuous data 
was presented in terms of median and interquartile 
ranges. Statistical comparison between the cate-
gorical variables was done by Chi-square.  
Mann-Whitney U was applied on non-parametric 
data of continuous and categorical variables. 
Correlation between two continuous variables was 
determined by Spearman's Correlation. The P value 
< 0.05 was considered significant in all cases.

RESULTS

A total of 88 females were a part of this study and 
50% were infertile. The median age for the fertile 
group was 31.0 (IQR= 27.0-37.0) and for the infertile 
group, 32.0 (IQR= 28.0-38.0). Of the infertile, 70.5% 
(n= 31) had primary infertility while 29.5% (n= 13) had 
secondary infertility. Table 1 compares the hormone 
cortisol and the vitamin E levels between the fertile 
and the infertile women. A significant difference in 
the cortisol levels was seen between the fertile and 
the infertile group. (p value= 0.001). VE levels were 
significantly decreased in the infertile females (p 
value= 0.026). No significant age difference was 
seen between fertile and infertile females (p value= 
0.474). Duration of marriage also had no significant 
relation with fertility in this study (p value= 0.139). 
Regarding regularity of menstrual cycle in the two 
groups, it was seen that menstrual cycles were more 
regular in fertile group and irregular in infertile group 
(p value= 0.001). The family system, joint or indepen-
dent, was seen to have a significant impact on the 
fertility status (p value= 0.016). 59.1% of the fertile 
females were living independently, while only 34.1% 
of infertile were living independently. 

The levels of cortisol and vitamin E were found to be 
in a weak negative correlation in the infertile 
women with a spearman’s rho correlation coeffi-
cient of -0.163. Figure 1 illustrates the difference in 
the cortisol levels between fertile and the infertile 
women. Cortisol levels are seen to be very high 
among the infertile women in comparison to the 
fertile women.

Figure 1: Comparison of cortisol levels in fertile and 
infertile females

Figure 2 illustrates the difference in the Vitamin E 
levels between fertile and the infertile women. The 
levels are variable with higher levels of vitamin E 
seen in fertile than infertile women.

Figure 2: Comparison of Vitamin E levels in fertile 
and infertile females

DISCUSSION

Oxidative stress occurs either due to abnormally 
high concentrations of free radicals or decreased 
antioxidant levels3. Protection against ROS damage 
is provided by the antioxidants, which include both 
enzymatic and non-enzymatic antioxidants. VE is 
the most effective lipid-soluble, non-enzymatic 
antioxidant and protects against lipid peroxidation. 
In our study, significant decrease in VE in infertile 
females was seen. This is consistent with previously 
reported association of decrease in VE with infertili-
ty10,12. Thus the protective effect of VE against ROS 
damage is decreased in infertile females. This 
oxidant status causes precipitous pathologies 
affecting female reproduction and causing female 
infertility. OS affects early embryo development by 
changing the key transcription factors and gene 
expression15. In addition to this both implantation 
and fertilization of eggs is also affected.16 

This data has reported a significant increase in 
cortisol levels in the infertile group of females as 
compared to the fertile group. Cortisol has an 
anti-inflammatory effect which inhibits natural killer 
(NK) cell activity and causes suppression of cell 
immunity17. This anti inflammatory effect of cortisol is 
normally required, to limit the inflammatory 
cascade that occurs during ovulation and causes 
proteolytic breakdown of the follicle wall and 
ultimately follicular rupture.18 However increases in 
cortisol levels produce extreme situations, which 
affect the normal ovulatory mechanism, the estrous 
cycle and block ovulation19. This increase in cortisol 
in the infertile group may be due to stress, as high 
corticotrophin-releasing hormone is secreted by the 
activation of hypothalamic neurons in stressful 
conditions17. It has also been reported that high 
cortisol levels interfere with reproduction because 
at the pituitary level they inhibit the secretion of 
gonadotropins, especially LH, and in the ovaries, 
ovarian function is affected20.

In this study, it was observed that menstrual cycles 
were more regular in the fertile group and irregular 
in the infertile group. It has been established that 
healthy women go into OS for 2/3rd of the menstru-
al cycle, this is called oxidative cyclicity21. This OS is 
compensated for by the antioxidant systems so that 
lipid peroxidation remains constant and equilibrium 
is maintained for the entire menstrual cycle22. But 
unchecked OS produces irregularities in the men-
strual cycle.

It was reported that there was a significant negative 
correlation between VE and serum cortisol levels in 
the infertile group. This shows the imbalance 
between the antioxidant VE and the pro-oxidant 
cortisol. Physiologically, the body can defend itself 
against ROS by using its reserves of antioxidants 
including VE11. An imbalance, either due to the 
reduction of antioxidants or the increased genera-
tion of oxidizing species, generates oxidative stress. 
Thus female reproductive activities influenced by 
OS include oocyte maturation, ovarian 
steroidogenesis, ovulation, implantation, formation 
of blastocyst, luteolysis and luteal maintenance in 
pregnancy3. The negative effects of OS on female 
reproduction can also occur by affecting the follic-
ular fluid, peritoneal fluid, hydrosalpingeal fluid as 
well as oocyte quality23.

Additionally, this study has also evaluated that there 
was a significant difference in the family system of 
the infertile group as compared to the fertile group. 
It was found that in the infertile group, a joint family 
system was more common compared to the fertile 
group. Joint family system has been known to cause 
difficulties in marital adjustments. Both marital 
adjustment and social support affect the psycho-
logical status of the female. It is reported that 
psychological distress in females causes female 
sexual dysfunction and oxidative imbalance, which 

can affect fertility24,25. Thus infertility is conditioned 
by social structural realities.

CONCLUSION

Balance of oxidants and antioxidants is required to 
maintain the reproductive potential in females.  
Decrease in the antioxidant vitamin E and increase 
in the pro-oxidant cortisol may be associated with a 
risk of infertility in females. However, further research 
should be done to evaluate the effect of antioxi-
dants on infertility and its use in its treatment.
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 

position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method were 
excluded from the study. Teeth were randomly 
distributed into two boxes thirty teeth in each box, 
labeled ‘A’ and ‘B’.  Each group was assigned an 
instrumentation technique. This was done by a draw 
performed by a colleague, who was not related to 

the study.  Group A: Prepared with rotary (ProTaper/ 
Dentsply) instruments. Group B: Prepared with 
manual instruments (Ni-Ti Files/ Dentsply).

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values with 
preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post operative readings of working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length in the two 
groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre operative and post operative root canal work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 

INTRODUCTION

Reactive oxygen species (ROS) produced normally, 
are required for gene expression, cell signaling, and 
redox homeostasis1. Normally, ROS are balanced by 
the scavenging antioxidant system. Hence oxida-
tive balance is required for all the normal metabolic 
functions in mammals including cell proliferation, 
differentiation, apoptosis, and death2. This balance 
between pro-oxidative agents and antioxidant 
defense mechanisms is also required for the repro-
ductive activities in female, such as folliculogenesis, 
ovulation, endometrial changes in different luteal 

phases, fertilization, placental growth, embryogen-
esis, and implantation3. Oxidative stress (OS), an 
imbalance, influences physiological functions and 
leads to pathological effects including damage to 
the cell membrane and DNA, cell degradation and 
injury1,4. The mechanisms responsible for pathologi-
cal effects are lipid damage, inhibition of protein 
synthesis, and ATP depletion5. 

Infertility affects 15% of couples of reproductive 
age6. OS is reported to be associated with infertili-
ty3,7. Studies have shown that OS causes various 
pathological conditions in the female reproductive 

tract, including endometriosis, tubal and peritoneal 
pathologies, which ultimately lead to infertility3. 
Elevated ROS, produced from erythrocytes and 
apoptotic endometrioma cells, as well as activated 
macrophages cause OS8. OS results in lack of 
oocyte maturation, oocyte degeneration, and 
apoptosis9. Cellular mechanisms of OS include lipid 
peroxidation, increased membrane permeability, 
degraded membrane integrity, inactivated 
enzymes and DNA damage, which ultimately leads 
to rapid cell death. Elevated ROS can also affect in 
vitro fertilization (IVF) as they induce embryonic 
fragmentation and hinder the development of 
blastocysts in vitro and hence pregnancy success 
rate7,9.

Vitamin E (tocopherol) (VE) acts as an essential lipid 
soluble anti-oxidant, scavenging hydroperoxyl 
radicals in a lipid milieu. ROS react with it 1000 times 
faster than when binding to polyunsaturated fatty 
acids in the membranes10. It can contribute to the 
protection of cells and tissues against the deleteri-
ous effects of free radicals11. VE deficiency has 
been linked to infertility. Numerous studies have 
been conducted to see the anti-oxidant effects of 
VE in nullifying the oxidative stress contributing to 
infertility10,12. Fatemeh et al has evaluated the role of 
VE and/or folic acid (FA) in protection against 
oxidative damage.  There was decreased apopto-
sis in the cells but the effect was more due to the VE 
than the synergy of VE and FA12. Jennifer et al 
concluded that high antioxidant diet including VE 
leads to decrease in peripheral oxidative stress 
markers, and increased antioxidant markers in 
women with endometriosis13.

Although widespread research has been conduct-
ed on VE and its antioxidant effects in order to cure 
infertility, most of these studies have used either rats 
or human males as test subjects. No such study has 
been conducted upon female infertility, especially 
in Pakistan, although the impact of stress on fertility 
is well documented.14 Moreover, the literature also 
lacks association between the anti-oxidant capa-
bilities of VE and cortisol. Thus, the aim of this 
research is to bridge this gap and to investigate the 
correlation between VE and cortisol in female 
infertility. 

METHODS

In this study 44 infertile and 44 fertile female patients 

were recruited from the Australian Concept Infertili-
ty Medical Center (ACIMC) between the ages of 
20-55 years. The study was approved by the Ethics 
Committee of the Aga Khan University 
(4426-BBS-ERC-16) and all patients gave written 
informed consent to participate in the study. Blood 
samples were collected from all these patients in 
sterile tubes with no anticoagulant. Serum was 
stored in sterile aliquot tubes at -20ºC until assayed. 
Cortisol was measured by Cortisol ELISA Kit, (Cata-
log # Co103S by CAL BIOTECH) and VE concentra-
tions were measured by Vitamin E and cortisol in 
female fertility.
Statistical analysis of the data was performed using 
IBM Statistical Package for the Social Sciences (IBM 
SPSS Statistics for Windows, Version 20.0. Armonk, 
New York). Categorical data was presented as 
frequency and percentages, while continuous data 
was presented in terms of median and interquartile 
ranges. Statistical comparison between the cate-
gorical variables was done by Chi-square.  
Mann-Whitney U was applied on non-parametric 
data of continuous and categorical variables. 
Correlation between two continuous variables was 
determined by Spearman's Correlation. The P value 
< 0.05 was considered significant in all cases.

RESULTS

A total of 88 females were a part of this study and 
50% were infertile. The median age for the fertile 
group was 31.0 (IQR= 27.0-37.0) and for the infertile 
group, 32.0 (IQR= 28.0-38.0). Of the infertile, 70.5% 
(n= 31) had primary infertility while 29.5% (n= 13) had 
secondary infertility. Table 1 compares the hormone 
cortisol and the vitamin E levels between the fertile 
and the infertile women. A significant difference in 
the cortisol levels was seen between the fertile and 
the infertile group. (p value= 0.001). VE levels were 
significantly decreased in the infertile females (p 
value= 0.026). No significant age difference was 
seen between fertile and infertile females (p value= 
0.474). Duration of marriage also had no significant 
relation with fertility in this study (p value= 0.139). 
Regarding regularity of menstrual cycle in the two 
groups, it was seen that menstrual cycles were more 
regular in fertile group and irregular in infertile group 
(p value= 0.001). The family system, joint or indepen-
dent, was seen to have a significant impact on the 
fertility status (p value= 0.016). 59.1% of the fertile 
females were living independently, while only 34.1% 
of infertile were living independently. 

The levels of cortisol and vitamin E were found to be 
in a weak negative correlation in the infertile 
women with a spearman’s rho correlation coeffi-
cient of -0.163. Figure 1 illustrates the difference in 
the cortisol levels between fertile and the infertile 
women. Cortisol levels are seen to be very high 
among the infertile women in comparison to the 
fertile women.

Figure 1: Comparison of cortisol levels in fertile and 
infertile females

Figure 2 illustrates the difference in the Vitamin E 
levels between fertile and the infertile women. The 
levels are variable with higher levels of vitamin E 
seen in fertile than infertile women.

Figure 2: Comparison of Vitamin E levels in fertile 
and infertile females

DISCUSSION

Oxidative stress occurs either due to abnormally 
high concentrations of free radicals or decreased 
antioxidant levels3. Protection against ROS damage 
is provided by the antioxidants, which include both 
enzymatic and non-enzymatic antioxidants. VE is 
the most effective lipid-soluble, non-enzymatic 
antioxidant and protects against lipid peroxidation. 
In our study, significant decrease in VE in infertile 
females was seen. This is consistent with previously 
reported association of decrease in VE with infertili-
ty10,12. Thus the protective effect of VE against ROS 
damage is decreased in infertile females. This 
oxidant status causes precipitous pathologies 
affecting female reproduction and causing female 
infertility. OS affects early embryo development by 
changing the key transcription factors and gene 
expression15. In addition to this both implantation 
and fertilization of eggs is also affected.16 

This data has reported a significant increase in 
cortisol levels in the infertile group of females as 
compared to the fertile group. Cortisol has an 
anti-inflammatory effect which inhibits natural killer 
(NK) cell activity and causes suppression of cell 
immunity17. This anti inflammatory effect of cortisol is 
normally required, to limit the inflammatory 
cascade that occurs during ovulation and causes 
proteolytic breakdown of the follicle wall and 
ultimately follicular rupture.18 However increases in 
cortisol levels produce extreme situations, which 
affect the normal ovulatory mechanism, the estrous 
cycle and block ovulation19. This increase in cortisol 
in the infertile group may be due to stress, as high 
corticotrophin-releasing hormone is secreted by the 
activation of hypothalamic neurons in stressful 
conditions17. It has also been reported that high 
cortisol levels interfere with reproduction because 
at the pituitary level they inhibit the secretion of 
gonadotropins, especially LH, and in the ovaries, 
ovarian function is affected20.

In this study, it was observed that menstrual cycles 
were more regular in the fertile group and irregular 
in the infertile group. It has been established that 
healthy women go into OS for 2/3rd of the menstru-
al cycle, this is called oxidative cyclicity21. This OS is 
compensated for by the antioxidant systems so that 
lipid peroxidation remains constant and equilibrium 
is maintained for the entire menstrual cycle22. But 
unchecked OS produces irregularities in the men-
strual cycle.

It was reported that there was a significant negative 
correlation between VE and serum cortisol levels in 
the infertile group. This shows the imbalance 
between the antioxidant VE and the pro-oxidant 
cortisol. Physiologically, the body can defend itself 
against ROS by using its reserves of antioxidants 
including VE11. An imbalance, either due to the 
reduction of antioxidants or the increased genera-
tion of oxidizing species, generates oxidative stress. 
Thus female reproductive activities influenced by 
OS include oocyte maturation, ovarian 
steroidogenesis, ovulation, implantation, formation 
of blastocyst, luteolysis and luteal maintenance in 
pregnancy3. The negative effects of OS on female 
reproduction can also occur by affecting the follic-
ular fluid, peritoneal fluid, hydrosalpingeal fluid as 
well as oocyte quality23.

Additionally, this study has also evaluated that there 
was a significant difference in the family system of 
the infertile group as compared to the fertile group. 
It was found that in the infertile group, a joint family 
system was more common compared to the fertile 
group. Joint family system has been known to cause 
difficulties in marital adjustments. Both marital 
adjustment and social support affect the psycho-
logical status of the female. It is reported that 
psychological distress in females causes female 
sexual dysfunction and oxidative imbalance, which 

can affect fertility24,25. Thus infertility is conditioned 
by social structural realities.

CONCLUSION

Balance of oxidants and antioxidants is required to 
maintain the reproductive potential in females.  
Decrease in the antioxidant vitamin E and increase 
in the pro-oxidant cortisol may be associated with a 
risk of infertility in females. However, further research 
should be done to evaluate the effect of antioxi-
dants on infertility and its use in its treatment.
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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