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In this study, significant drop of FT3 level and 
non-significant drop of FT4, TSH level with advanc-
ing age. These findings are compa�ble with 
Ahmed et al.11, Khan et al.12, Suzuki et al.13, Abbas 
et al.14, Alom et al.15 and Kumari et al.9. Ageing 
affect FT3 level more than FT4 level.9 It occurs due 
to reduced secre�on and concentra�on of FT3 
levels and increaseturnover rate of FT311.  FT3 
levels decrease with advancing age and slightly 
increased level of FT4 in older age, due to primary 
retarda�on process for hormone metabolism 
within the cell which is associated with ageing 
process, increase degrada�on rate of thyroid 
hormone in old age15. Decline of hepa�c 
52-deiodinase ac�vity with ageing that may 
reduce peripheral conversion of T4 to T3 which 
leads to higher level of FT4 but lower level of FT316.  

On contrary, Dika et al.6 showed non-significant 
influence of aging on FT4, FT3 and TSH level. It may 
be due to narrow age range of their sampling 
which failed to find out influence of aging 
process.However, there is increased level of FT4, 
FT3 and decrease level of TSH concentra�on in 
advanced age3. This discrepancy may be due to 
the increased requirement of these hormones for 
the various biochemical and physiological func-
�on of the body12. 

This study showed higher FT4 and TSH concentra-
�on in (8-17) years age group in comparison to all 
other groups. Almost similar type of result 
observed by other previous studies4. This finding 
represents that marked changes occur in thyroid 
func�on during puberty as an adapta�on to physi-
cal and sexual development.  Adapta�on of hypo-
thalamo-pituitary-thyroid axis during puberty in 
response to increase energy expenditure may be 
the reason5. 

One of the strengths of this study is that we have 
included only healthy persons (both males and 
female) who are absolutely free from any diseas-

es. So, it was possible for us to detect the varia�on 
of FT3, FT4 and TSH level in different age.

 

 

 

Editorial
Management of Pregnancy-induced Hypertension

Pregnancy-induced hypertension (PIH) is one of 
the main reasons of maternal, fetal and neonatal 
morbidity and mortality. Hypertension signals an 
underlying pathology and may be a pre-exis�ng 
condi�on or occurs for the first-�me during preg-
nancy.  PIH is defined as having a systolic blood 
pressure (SBP) > 140 mmHg and the diastolic 
blood pressure (DBP) being >90 mmHg 1.  PIH 
refers to one of four condi�ons including, pre-ex-
is�ng hypertension, gesta�onal hypertension 
and preeclampsia, pre-exis�ng hypertension and 
superimposed gesta�onal hypertension with 
proteinuria and unclassified hypertension2. PIH is 
also known as hypertensive disorder of pregnan-
cy (HDP). It is classified as mild (SBP 140-149 and 
DBP 90-99 mmHg), moderate (SBP 150-159 and 
DBP 100-109 mmHg) and severe (SBP>or=160 
and DBP>or= 110mmHg). This is a clinically 
challenging group of pregnancy complica�ons 
that contribute to maternal morbidity and 
mortality and ranks second only to hemorrhage 
as a direct cause of maternal death.

The health concerns and risks that woman with 
PIH could be exposed to include failure of organs, 
cerebrovascular events, disseminated intravas-
cular coagula�on and higher risks of abrup�o 
placentae. Adding to the concern, women with 
PIH may have fetuses with a greater risk of 
prematurity, intrauterine death and intrauterine 
growth retarda�on. Risk of hypertension in preg-
nancy can be reduced with screening, strict man-
agement, fetal and maternal monitoring and 
intrapartum care with advices3. Preeclampsia is a 
serious mul�-organ complica�on in pregnant 
women, defined by the new onset of hyperten-
sion and proteinuria a�er 20 weeks. Incidence of 
HDP is 10.3% i.e. 2.7 million cases annually. 
Incidence of eclampsia is 1.9% so around 0.5 
million cases per year (NER) and 19% of maternal 

deaths are due to hypertension in pregnancy 
(WHO). An�-platelet drugs have moderate bene-
fits when used for preven�on of PIH.

There are several available screening tests for 
HDP4. For placental perfusion and vascular resist-
ance dysfunc�on, this includes the roll over test, 
doppler ultrasound, isometric exercise test, intra-
venous infusion of angiotensin।।, platelet angio-
tensin।। binding, platelet calcium response to 
arginine vasopressin renin and 24 hours ambula-
tory blood pressure monitoring. When it comes to 
feto-placental unit dysfunc�ons, this is inclusive 
of tests for alpha fetoprotein, human chorionic 
gonadotropin, estriol, ac�vin A and cor�cotropin 
releasing hormone, among others.

Screening is important as it allows early detec�on 
and planning of appropriate monitoring strate-
gies, favors early incorpora�on of appropriate 
interven�ons, and iden�fies most cases likely to 
be affected by the disease. Therefore, screening 
will allow more vigilant monitoring of pregnant 
women and prevent complica�ons of HDP such as 
eclampsia and others. The current "gold stand-
ard" for pre-eclampsia diagnosis involves blood 
pressure measurement and determina�on of 
protein in urine. Due to its syndromic nature and 
varying clinical presenta�on of preeclampsia 
phenotypes, the specificity and reliability of these 
assessments to predict who will develop HDP or 
HELLP (H = Hemolysis, EL = Elevated Liver 
enzymes, LP = Low Platelets) syndrome is poor5.
PIH treatment is dependent on gesta�onal age, 
blood pressure levels, and presence of symptoms 
alongside associated risk factors. A non-drug 
management approach is recommendable if the 
range for blood pressure is 140-149 mmHg for 
SBP between 90-99mmHg for DBP. This recom-
mended threshold for blood pressure varies 
between dis�nct health organiza�ons when it 

Begum B comes to drug management in pregnancy6. 
Regarding assessment of gesta�onal hyperten-
sion, a full assessment should be carried out in a 
secondary care se�ng by a healthcare profes-
sional who is trained in the management of 
hypertensive disorders of pregnancy. In women 
with gesta�onal hypertension, the following risk 
factors that require addi�onal assessment and 
follow-up need to be accounted for including, 
nulliparity, aged 40 years and above, calculated 
body mass index being 35 kg/m2 and above the 
interval between pregnancies being over 10 
years, mul�-fetal pregnancies, family or previous 
histories rela�ng to pre-eclampsia or gesta�onal 
hypertension, gesta�onal age at presenta�on, 
preexis�ng kidney disease  and preexis�ng vascu-
lar disease. Placental growth factor (PIGF)-based 
tes�ng can also be offered to help rule out pre-ec-
lampsia (for example, with gesta�onal hyperten-
sion) between 20 weeks and up to 35 weeks of 
pregnancy. Labetalol can be considered to treat 
gesta�onal hypertension, and nifedipine for 
women in whom labetalol is not suitable and 
methyldopa if labetalol or nifedipine are not 
suitable. The choice is based on careful considera-
�on of side effect profiles, risk and the pa�ent’s 
preferences. Bed rest should not be offered all 
the �me in hospital as a treatment for gesta�onal 
hypertension7.

Regarding �ming of birth, planned early birth 
before 37 weeks should not be done in women 
with gesta�onal hypertension whose blood pres-
sure is lower than 160/110mmHg, unless there 
are other medical symptoms. When it comes to 
women with gesta�onal hypertension with blood 
pressure less than 160/110 mmHg a�er dura�on 
of 37 weeks, birth �ming alongside fetal and 
maternal indica�ons rela�ng to birth should be 
agreed between the woman and the senior obste-
trician. If planned early birth is necessary, a 

course of antenatal cor�costeroids and magnesi-
um sulfate should be offered if indicated. Regard-
ing postnatal inves�ga�on, monitoring and treat-
ment, in women with gesta�onal hypertension 
who have given birth, the blood pressure should 
be measured at the following intervals: daily for 
the first 2 days a�er birth, at least once between 
day 3 and day 5 a�er birth and as clinically indicat-
ed if an�hypertensive treatment is changed a�er 
birth.

In women with gesta�onal hypertension who 
have given birth, an�hypertensive treatment 
should be con�nued if required. It should be 
advised to pa�ents that the dura�on of their 
postnatal an�hypertensive treatment will usually 
be similar to the dura�on of their antenatal treat-
ment and an�hypertensive treatment should be 
reduced if their blood pressure falls below 130/80 
mmHg.

Women who have undergone treatment for 
gesta�onal hypertension by taking methyldopa, 
within 2 days a�er birth, the dose should not be 
taken anymore and if necessary, an alterna�ve 
treatment should be ini�ated. An�hypertensive 
treatment should be ini�ated for women with 
gesta�onal hypertension who have not under-
gone an�hypertensive treatment previously, in 
case their blood pressure is 150/100mmHg or 
higher. Women who have had gesta�onal hyper-
tension and who remain on an�hypertensive 
treatment should be offered a medical review 
with their general physician or specialist 2 weeks 
a�er transfer to community care. All women who 
have had gesta�onal hypertension should be 
offered a medical review with their GP or special-
ist 6-8 weeks a�er the birth.

This knowledge of the existence of pregnancy 
with induced hypertension subclasses will be 
capable of iden�fying all these groups early in 

gesta�on and allow for the development and 
implementa�on of e�ology-based treatments 
aimed at specific subclasses of this disorder. How-
ever, there is s�ll no proper research on PIH in 
Bangladesh despite a 7-10% incidence, depending 
on seasonal changes, nutri�onal varia�on, and 
the pa�ent’s socioeconomic status.   
In conclusion, personalized approach along with 
screening, assessment for management, proper 
birth planning, post-natal follow-up all link to 
improve short- and long-term health outcomes 
for both the mother and the child.
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In this study, significant drop of FT3 level and 
non-significant drop of FT4, TSH level with advanc-
ing age. These findings are compa�ble with 
Ahmed et al.11, Khan et al.12, Suzuki et al.13, Abbas 
et al.14, Alom et al.15 and Kumari et al.9. Ageing 
affect FT3 level more than FT4 level.9 It occurs due 
to reduced secre�on and concentra�on of FT3 
levels and increaseturnover rate of FT311.  FT3 
levels decrease with advancing age and slightly 
increased level of FT4 in older age, due to primary 
retarda�on process for hormone metabolism 
within the cell which is associated with ageing 
process, increase degrada�on rate of thyroid 
hormone in old age15. Decline of hepa�c 
52-deiodinase ac�vity with ageing that may 
reduce peripheral conversion of T4 to T3 which 
leads to higher level of FT4 but lower level of FT316.  

On contrary, Dika et al.6 showed non-significant 
influence of aging on FT4, FT3 and TSH level. It may 
be due to narrow age range of their sampling 
which failed to find out influence of aging 
process.However, there is increased level of FT4, 
FT3 and decrease level of TSH concentra�on in 
advanced age3. This discrepancy may be due to 
the increased requirement of these hormones for 
the various biochemical and physiological func-
�on of the body12. 

This study showed higher FT4 and TSH concentra-
�on in (8-17) years age group in comparison to all 
other groups. Almost similar type of result 
observed by other previous studies4. This finding 
represents that marked changes occur in thyroid 
func�on during puberty as an adapta�on to physi-
cal and sexual development.  Adapta�on of hypo-
thalamo-pituitary-thyroid axis during puberty in 
response to increase energy expenditure may be 
the reason5. 

One of the strengths of this study is that we have 
included only healthy persons (both males and 
female) who are absolutely free from any diseas-

es. So, it was possible for us to detect the varia�on 
of FT3, FT4 and TSH level in different age.

Pregnancy-induced hypertension (PIH) is one of 
the main reasons of maternal, fetal and neonatal 
morbidity and mortality. Hypertension signals an 
underlying pathology and may be a pre-exis�ng 
condi�on or occurs for the first-�me during preg-
nancy.  PIH is defined as having a systolic blood 
pressure (SBP) > 140 mmHg and the diastolic 
blood pressure (DBP) being >90 mmHg 1.  PIH 
refers to one of four condi�ons including, pre-ex-
is�ng hypertension, gesta�onal hypertension 
and preeclampsia, pre-exis�ng hypertension and 
superimposed gesta�onal hypertension with 
proteinuria and unclassified hypertension2. PIH is 
also known as hypertensive disorder of pregnan-
cy (HDP). It is classified as mild (SBP 140-149 and 
DBP 90-99 mmHg), moderate (SBP 150-159 and 
DBP 100-109 mmHg) and severe (SBP>or=160 
and DBP>or= 110mmHg). This is a clinically 
challenging group of pregnancy complica�ons 
that contribute to maternal morbidity and 
mortality and ranks second only to hemorrhage 
as a direct cause of maternal death.

The health concerns and risks that woman with 
PIH could be exposed to include failure of organs, 
cerebrovascular events, disseminated intravas-
cular coagula�on and higher risks of abrup�o 
placentae. Adding to the concern, women with 
PIH may have fetuses with a greater risk of 
prematurity, intrauterine death and intrauterine 
growth retarda�on. Risk of hypertension in preg-
nancy can be reduced with screening, strict man-
agement, fetal and maternal monitoring and 
intrapartum care with advices3. Preeclampsia is a 
serious mul�-organ complica�on in pregnant 
women, defined by the new onset of hyperten-
sion and proteinuria a�er 20 weeks. Incidence of 
HDP is 10.3% i.e. 2.7 million cases annually. 
Incidence of eclampsia is 1.9% so around 0.5 
million cases per year (NER) and 19% of maternal 

deaths are due to hypertension in pregnancy 
(WHO). An�-platelet drugs have moderate bene-
fits when used for preven�on of PIH.

There are several available screening tests for 
HDP4. For placental perfusion and vascular resist-
ance dysfunc�on, this includes the roll over test, 
doppler ultrasound, isometric exercise test, intra-
venous infusion of angiotensin।।, platelet angio-
tensin।। binding, platelet calcium response to 
arginine vasopressin renin and 24 hours ambula-
tory blood pressure monitoring. When it comes to 
feto-placental unit dysfunc�ons, this is inclusive 
of tests for alpha fetoprotein, human chorionic 
gonadotropin, estriol, ac�vin A and cor�cotropin 
releasing hormone, among others.

Screening is important as it allows early detec�on 
and planning of appropriate monitoring strate-
gies, favors early incorpora�on of appropriate 
interven�ons, and iden�fies most cases likely to 
be affected by the disease. Therefore, screening 
will allow more vigilant monitoring of pregnant 
women and prevent complica�ons of HDP such as 
eclampsia and others. The current "gold stand-
ard" for pre-eclampsia diagnosis involves blood 
pressure measurement and determina�on of 
protein in urine. Due to its syndromic nature and 
varying clinical presenta�on of preeclampsia 
phenotypes, the specificity and reliability of these 
assessments to predict who will develop HDP or 
HELLP (H = Hemolysis, EL = Elevated Liver 
enzymes, LP = Low Platelets) syndrome is poor5.
PIH treatment is dependent on gesta�onal age, 
blood pressure levels, and presence of symptoms 
alongside associated risk factors. A non-drug 
management approach is recommendable if the 
range for blood pressure is 140-149 mmHg for 
SBP between 90-99mmHg for DBP. This recom-
mended threshold for blood pressure varies 
between dis�nct health organiza�ons when it 

Ad-din Medical Journal. 2022; 3 (1) 

comes to drug management in pregnancy6. 
Regarding assessment of gesta�onal hyperten-
sion, a full assessment should be carried out in a 
secondary care se�ng by a healthcare profes-
sional who is trained in the management of 
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preexis�ng kidney disease  and preexis�ng vascu-
lar disease. Placental growth factor (PIGF)-based 
tes�ng can also be offered to help rule out pre-ec-
lampsia (for example, with gesta�onal hyperten-
sion) between 20 weeks and up to 35 weeks of 
pregnancy. Labetalol can be considered to treat 
gesta�onal hypertension, and nifedipine for 
women in whom labetalol is not suitable and 
methyldopa if labetalol or nifedipine are not 
suitable. The choice is based on careful considera-
�on of side effect profiles, risk and the pa�ent’s 
preferences. Bed rest should not be offered all 
the �me in hospital as a treatment for gesta�onal 
hypertension7.

Regarding �ming of birth, planned early birth 
before 37 weeks should not be done in women 
with gesta�onal hypertension whose blood pres-
sure is lower than 160/110mmHg, unless there 
are other medical symptoms. When it comes to 
women with gesta�onal hypertension with blood 
pressure less than 160/110 mmHg a�er dura�on 
of 37 weeks, birth �ming alongside fetal and 
maternal indica�ons rela�ng to birth should be 
agreed between the woman and the senior obste-
trician. If planned early birth is necessary, a 

course of antenatal cor�costeroids and magnesi-
um sulfate should be offered if indicated. Regard-
ing postnatal inves�ga�on, monitoring and treat-
ment, in women with gesta�onal hypertension 
who have given birth, the blood pressure should 
be measured at the following intervals: daily for 
the first 2 days a�er birth, at least once between 
day 3 and day 5 a�er birth and as clinically indicat-
ed if an�hypertensive treatment is changed a�er 
birth.

In women with gesta�onal hypertension who 
have given birth, an�hypertensive treatment 
should be con�nued if required. It should be 
advised to pa�ents that the dura�on of their 
postnatal an�hypertensive treatment will usually 
be similar to the dura�on of their antenatal treat-
ment and an�hypertensive treatment should be 
reduced if their blood pressure falls below 130/80 
mmHg.

Women who have undergone treatment for 
gesta�onal hypertension by taking methyldopa, 
within 2 days a�er birth, the dose should not be 
taken anymore and if necessary, an alterna�ve 
treatment should be ini�ated. An�hypertensive 
treatment should be ini�ated for women with 
gesta�onal hypertension who have not under-
gone an�hypertensive treatment previously, in 
case their blood pressure is 150/100mmHg or 
higher. Women who have had gesta�onal hyper-
tension and who remain on an�hypertensive 
treatment should be offered a medical review 
with their general physician or specialist 2 weeks 
a�er transfer to community care. All women who 
have had gesta�onal hypertension should be 
offered a medical review with their GP or special-
ist 6-8 weeks a�er the birth.

This knowledge of the existence of pregnancy 
with induced hypertension subclasses will be 
capable of iden�fying all these groups early in 

gesta�on and allow for the development and 
implementa�on of e�ology-based treatments 
aimed at specific subclasses of this disorder. How-
ever, there is s�ll no proper research on PIH in 
Bangladesh despite a 7-10% incidence, depending 
on seasonal changes, nutri�onal varia�on, and 
the pa�ent’s socioeconomic status.   
In conclusion, personalized approach along with 
screening, assessment for management, proper 
birth planning, post-natal follow-up all link to 
improve short- and long-term health outcomes 
for both the mother and the child.
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In this study, significant drop of FT3 level and 
non-significant drop of FT4, TSH level with advanc-
ing age. These findings are compa�ble with 
Ahmed et al.11, Khan et al.12, Suzuki et al.13, Abbas 
et al.14, Alom et al.15 and Kumari et al.9. Ageing 
affect FT3 level more than FT4 level.9 It occurs due 
to reduced secre�on and concentra�on of FT3 
levels and increaseturnover rate of FT311.  FT3 
levels decrease with advancing age and slightly 
increased level of FT4 in older age, due to primary 
retarda�on process for hormone metabolism 
within the cell which is associated with ageing 
process, increase degrada�on rate of thyroid 
hormone in old age15. Decline of hepa�c 
52-deiodinase ac�vity with ageing that may 
reduce peripheral conversion of T4 to T3 which 
leads to higher level of FT4 but lower level of FT316.  

On contrary, Dika et al.6 showed non-significant 
influence of aging on FT4, FT3 and TSH level. It may 
be due to narrow age range of their sampling 
which failed to find out influence of aging 
process.However, there is increased level of FT4, 
FT3 and decrease level of TSH concentra�on in 
advanced age3. This discrepancy may be due to 
the increased requirement of these hormones for 
the various biochemical and physiological func-
�on of the body12. 

This study showed higher FT4 and TSH concentra-
�on in (8-17) years age group in comparison to all 
other groups. Almost similar type of result 
observed by other previous studies4. This finding 
represents that marked changes occur in thyroid 
func�on during puberty as an adapta�on to physi-
cal and sexual development.  Adapta�on of hypo-
thalamo-pituitary-thyroid axis during puberty in 
response to increase energy expenditure may be 
the reason5. 

One of the strengths of this study is that we have 
included only healthy persons (both males and 
female) who are absolutely free from any diseas-

es. So, it was possible for us to detect the varia�on 
of FT3, FT4 and TSH level in different age.

Pregnancy-induced hypertension (PIH) is one of 
the main reasons of maternal, fetal and neonatal 
morbidity and mortality. Hypertension signals an 
underlying pathology and may be a pre-exis�ng 
condi�on or occurs for the first-�me during preg-
nancy.  PIH is defined as having a systolic blood 
pressure (SBP) > 140 mmHg and the diastolic 
blood pressure (DBP) being >90 mmHg 1.  PIH 
refers to one of four condi�ons including, pre-ex-
is�ng hypertension, gesta�onal hypertension 
and preeclampsia, pre-exis�ng hypertension and 
superimposed gesta�onal hypertension with 
proteinuria and unclassified hypertension2. PIH is 
also known as hypertensive disorder of pregnan-
cy (HDP). It is classified as mild (SBP 140-149 and 
DBP 90-99 mmHg), moderate (SBP 150-159 and 
DBP 100-109 mmHg) and severe (SBP>or=160 
and DBP>or= 110mmHg). This is a clinically 
challenging group of pregnancy complica�ons 
that contribute to maternal morbidity and 
mortality and ranks second only to hemorrhage 
as a direct cause of maternal death.

The health concerns and risks that woman with 
PIH could be exposed to include failure of organs, 
cerebrovascular events, disseminated intravas-
cular coagula�on and higher risks of abrup�o 
placentae. Adding to the concern, women with 
PIH may have fetuses with a greater risk of 
prematurity, intrauterine death and intrauterine 
growth retarda�on. Risk of hypertension in preg-
nancy can be reduced with screening, strict man-
agement, fetal and maternal monitoring and 
intrapartum care with advices3. Preeclampsia is a 
serious mul�-organ complica�on in pregnant 
women, defined by the new onset of hyperten-
sion and proteinuria a�er 20 weeks. Incidence of 
HDP is 10.3% i.e. 2.7 million cases annually. 
Incidence of eclampsia is 1.9% so around 0.5 
million cases per year (NER) and 19% of maternal 

deaths are due to hypertension in pregnancy 
(WHO). An�-platelet drugs have moderate bene-
fits when used for preven�on of PIH.

There are several available screening tests for 
HDP4. For placental perfusion and vascular resist-
ance dysfunc�on, this includes the roll over test, 
doppler ultrasound, isometric exercise test, intra-
venous infusion of angiotensin।।, platelet angio-
tensin।। binding, platelet calcium response to 
arginine vasopressin renin and 24 hours ambula-
tory blood pressure monitoring. When it comes to 
feto-placental unit dysfunc�ons, this is inclusive 
of tests for alpha fetoprotein, human chorionic 
gonadotropin, estriol, ac�vin A and cor�cotropin 
releasing hormone, among others.

Screening is important as it allows early detec�on 
and planning of appropriate monitoring strate-
gies, favors early incorpora�on of appropriate 
interven�ons, and iden�fies most cases likely to 
be affected by the disease. Therefore, screening 
will allow more vigilant monitoring of pregnant 
women and prevent complica�ons of HDP such as 
eclampsia and others. The current "gold stand-
ard" for pre-eclampsia diagnosis involves blood 
pressure measurement and determina�on of 
protein in urine. Due to its syndromic nature and 
varying clinical presenta�on of preeclampsia 
phenotypes, the specificity and reliability of these 
assessments to predict who will develop HDP or 
HELLP (H = Hemolysis, EL = Elevated Liver 
enzymes, LP = Low Platelets) syndrome is poor5.
PIH treatment is dependent on gesta�onal age, 
blood pressure levels, and presence of symptoms 
alongside associated risk factors. A non-drug 
management approach is recommendable if the 
range for blood pressure is 140-149 mmHg for 
SBP between 90-99mmHg for DBP. This recom-
mended threshold for blood pressure varies 
between dis�nct health organiza�ons when it 

1. Braunthal S, BrateanuA. Hypertension in preg-
nancy: pathophysiology and treatment. SAGE 
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2. Poon LC, Hye� JA. The Interna�onal Federa�on 
of Gynecologyand Obstetrics (FIGO) ini�a�ve on 
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comes to drug management in pregnancy6. 
Regarding assessment of gesta�onal hyperten-
sion, a full assessment should be carried out in a 
secondary care se�ng by a healthcare profes-
sional who is trained in the management of 
hypertensive disorders of pregnancy. In women 
with gesta�onal hypertension, the following risk 
factors that require addi�onal assessment and 
follow-up need to be accounted for including, 
nulliparity, aged 40 years and above, calculated 
body mass index being 35 kg/m2 and above the 
interval between pregnancies being over 10 
years, mul�-fetal pregnancies, family or previous 
histories rela�ng to pre-eclampsia or gesta�onal 
hypertension, gesta�onal age at presenta�on, 
preexis�ng kidney disease  and preexis�ng vascu-
lar disease. Placental growth factor (PIGF)-based 
tes�ng can also be offered to help rule out pre-ec-
lampsia (for example, with gesta�onal hyperten-
sion) between 20 weeks and up to 35 weeks of 
pregnancy. Labetalol can be considered to treat 
gesta�onal hypertension, and nifedipine for 
women in whom labetalol is not suitable and 
methyldopa if labetalol or nifedipine are not 
suitable. The choice is based on careful considera-
�on of side effect profiles, risk and the pa�ent’s 
preferences. Bed rest should not be offered all 
the �me in hospital as a treatment for gesta�onal 
hypertension7.

Regarding �ming of birth, planned early birth 
before 37 weeks should not be done in women 
with gesta�onal hypertension whose blood pres-
sure is lower than 160/110mmHg, unless there 
are other medical symptoms. When it comes to 
women with gesta�onal hypertension with blood 
pressure less than 160/110 mmHg a�er dura�on 
of 37 weeks, birth �ming alongside fetal and 
maternal indica�ons rela�ng to birth should be 
agreed between the woman and the senior obste-
trician. If planned early birth is necessary, a 

course of antenatal cor�costeroids and magnesi-
um sulfate should be offered if indicated. Regard-
ing postnatal inves�ga�on, monitoring and treat-
ment, in women with gesta�onal hypertension 
who have given birth, the blood pressure should 
be measured at the following intervals: daily for 
the first 2 days a�er birth, at least once between 
day 3 and day 5 a�er birth and as clinically indicat-
ed if an�hypertensive treatment is changed a�er 
birth.

In women with gesta�onal hypertension who 
have given birth, an�hypertensive treatment 
should be con�nued if required. It should be 
advised to pa�ents that the dura�on of their 
postnatal an�hypertensive treatment will usually 
be similar to the dura�on of their antenatal treat-
ment and an�hypertensive treatment should be 
reduced if their blood pressure falls below 130/80 
mmHg.

Women who have undergone treatment for 
gesta�onal hypertension by taking methyldopa, 
within 2 days a�er birth, the dose should not be 
taken anymore and if necessary, an alterna�ve 
treatment should be ini�ated. An�hypertensive 
treatment should be ini�ated for women with 
gesta�onal hypertension who have not under-
gone an�hypertensive treatment previously, in 
case their blood pressure is 150/100mmHg or 
higher. Women who have had gesta�onal hyper-
tension and who remain on an�hypertensive 
treatment should be offered a medical review 
with their general physician or specialist 2 weeks 
a�er transfer to community care. All women who 
have had gesta�onal hypertension should be 
offered a medical review with their GP or special-
ist 6-8 weeks a�er the birth.

This knowledge of the existence of pregnancy 
with induced hypertension subclasses will be 
capable of iden�fying all these groups early in 
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gesta�on and allow for the development and 
implementa�on of e�ology-based treatments 
aimed at specific subclasses of this disorder. How-
ever, there is s�ll no proper research on PIH in 
Bangladesh despite a 7-10% incidence, depending 
on seasonal changes, nutri�onal varia�on, and 
the pa�ent’s socioeconomic status.   
In conclusion, personalized approach along with 
screening, assessment for management, proper 
birth planning, post-natal follow-up all link to 
improve short- and long-term health outcomes 
for both the mother and the child.
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Effect of Ageing on the Concentra�on of FT3, FT4 
and TSH Levels among Different Age Groups

Introduc�on
The thyroid gland synthesizes and releases two 
hormones thyroxine (T4) and Triiodothyronine (T3) 
and their concentra�ons are 93% and 7% respec-
�vely. Both T4 and T3 hormones are iodine contain-
ing amino acids. T3 is about four �mes as potent 
as T4, but it is present in the blood in much smaller 
quan��es and persists for shorter �me than does 
T4

1. 
About 99.98% of T4 in plasma is bound; the free T4 
level is only about 2 ng/dl. Free T3 accounts for 
only about 0.5% of the total T3. The free T4 in the 
plasma are physiologically ac�ve causing the 
inhibi�on of the Thyroid s�mula�ng hormone 
(TSH) secre�on. The free T4 in plasma is important 
in the metabolic control of human body and there-
fore free T4 is believed to be a direct indicator of 

thyroid status in an individual. Free T3 like free T4 
measurement also reflects the thyroid status of 
individual accurately2.
The func�on of thyroid gland controlled by TSH. 
The secre�on of this tropic hormone is in turn 
regulated in part by thyrotropin releasing 
hormone (TRH) from hypothalamus and is subject-
ed to ‘nega�ve feedback control’ by high circulat-
ing levels of thyroid hormones ac�ng on the ante-
rior pituitary and hypothalamus1.
Ageing is a physiological process which is charac-
terized by a progressive generalized impairment 
of many func�ons of the body resul�ng in the loss 
of adap�ve responses to stress and a growing risk 
of age associated disease. However, a�er the age 
of 60 years a person is commonly known as old 
aged person, when it involves progressive loss of 
cells, reduced metabolic ac�vi�es and decreased 
efficiency of many func�ons of different organs3. 
Ageing is not solely an intrinsic process, as it also 
occurs in the context of an individual’s interac�on 
with the environmental factors such as lack of 
exercise, poor diet, cigare�e smoking and heavy 
alcohol consump�on. Moreover, gene�c factor 
also plays a role in causing physiological changes 
in ageing process3. 
The rela�on of the thyroid gland to the ageing 
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Abstract :
Background: The activities of the thyroid gland depend on the age. However, with advancing age the concentration of FT3, FT4 and TSH 

decrease in apparently healthy elderly persons. Objective:This cross-sectional study was designed to observe the influence of ageing on 

thyroid hormone levels. Methods:This descriptive study was carried out in the department of physiology in collaboration with institute of 

Nuclear medicine and Allied Sciences, Rajshahi. 120 apparently healthy persons in age group of 8-65 years were studied. Random blood 

sample was taken to measure the level of free T3, free T4, TSH by Radioimmunoassay(RIA) and Immunoradiometric assay(IRMA). Data were 

analyzed by ANOVA Test. Result:Significant drop of FT3 level and non-significant drop of FT4, TSH level with advancing age. Conclusion:This 

study suggested that ageing has effect on FT3 level more than FT4 and TSH level.

In this study, significant drop of FT3 level and 
non-significant drop of FT4, TSH level with advanc-
ing age. These findings are compa�ble with 
Ahmed et al.11, Khan et al.12, Suzuki et al.13, Abbas 
et al.14, Alom et al.15 and Kumari et al.9. Ageing 
affect FT3 level more than FT4 level.9 It occurs due 
to reduced secre�on and concentra�on of FT3 
levels and increaseturnover rate of FT311.  FT3 
levels decrease with advancing age and slightly 
increased level of FT4 in older age, due to primary 
retarda�on process for hormone metabolism 
within the cell which is associated with ageing 
process, increase degrada�on rate of thyroid 
hormone in old age15. Decline of hepa�c 
52-deiodinase ac�vity with ageing that may 
reduce peripheral conversion of T4 to T3 which 
leads to higher level of FT4 but lower level of FT316.  

On contrary, Dika et al.6 showed non-significant 
influence of aging on FT4, FT3 and TSH level. It may 
be due to narrow age range of their sampling 
which failed to find out influence of aging 
process.However, there is increased level of FT4, 
FT3 and decrease level of TSH concentra�on in 
advanced age3. This discrepancy may be due to 
the increased requirement of these hormones for 
the various biochemical and physiological func-
�on of the body12. 

This study showed higher FT4 and TSH concentra-
�on in (8-17) years age group in comparison to all 
other groups. Almost similar type of result 
observed by other previous studies4. This finding 
represents that marked changes occur in thyroid 
func�on during puberty as an adapta�on to physi-
cal and sexual development.  Adapta�on of hypo-
thalamo-pituitary-thyroid axis during puberty in 
response to increase energy expenditure may be 
the reason5. 

One of the strengths of this study is that we have 
included only healthy persons (both males and 
female) who are absolutely free from any diseas-

es. So, it was possible for us to detect the varia�on 
of FT3, FT4 and TSH level in different age.
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Materials and Methods

Result

This cross-sec�onal descrip�ve study was carried 
out in the department of Physiology in collabora-
�on with ins�tute of Nuclear medicine and Allied 
Sciencesbetween the period of January 2016 to 
December 2016. The protocol of this study was 
approved by Ins�tu�onal Review Board (IRB) and 
Ethical Review Commi�ee (ERC) of Rajshahi Medi-
cal College. Apparently 120 healthy persons aged 
8-65 years were selected residing in Rajshahi City. 
Purposive sampling technique was applied to 
select each subject. Subject having history of 
thyroid disorder, chronic illness, renal failure, 
malignancy, cirrhosis of liver, diabetes mellitus, 
pregnancywas excluded from this study.
A�er proper counseling, the aim, objec�ves, 
benefit, risk and procedure of the study were 
explained in details to the subjects. A�er taking 

Table-I:  Serum free triiodothyronine (FT3) levels in 
different age groups (n=120).

The mean FT3 levels is almost same in adolescent 
group and in people up to 40 years of age. A�er 
that slight decrease of FT3 level is seen.  FT3 level 
showed significant varia�on between people from 
18 to 40 years and people whose age is above 40 
years shown in table I.

process is of interest because of the importance of 
the organ in regula�ng the rates of various body 
func�ons. It was found that during a normal 
human life span, serum T3 remains high during 
adolescence, then it remains stable un�l late 
middle age and ul�mately decrease with their 
increasing age4. 

Rahman  et al.3and Dambal  et al.5 found that FT3 
and FT4 level were declined with increasing age 
but TSH levels raised as the age advanced. But 
Dika et al.6 found no sta�s�cally significance 
difference of T3, T4 and TSH with increasing age. 

Wllke et al.7 found that free T4 progressively 
decreased. But Peeters  et al.8 observed serum 
TSH and T3 level decrease with age whereas serum 
free T4 level usually remains unchanged. 

In addi�on Kumari et al.9 and Bremner  et al.10 
found FT4 level remain almost sta�c throughout all 
decades of life and TSH level Increase with age. 

So, the present study has been designed to find 
out the normal level of FT3, FT4 and TSH among 
different age.

FT3 fmol/ml
(mean±SD)

FT3

fmol/ml

ns=Not significant (p=>0.05).
s=Significant (p=<0.05)

The test of significance was calculated using ANOVA
test.

(Group 1) Vs (Group 2)          0.907ns

(Group 2) Vs (Group 3)        0.018ns

Level of significance among different age group 
figured by ANOVA test

p-value
Age group in years

(including both male and female)
Group 1 (8-17 yrs)
Group 2 (18-40 yrs)
Group 3 (41-65 yrs)

0.144 ns

informed consent, complete history taking and 
physical examina�on were done and recorded in 
a preformed data sheet.A�er breakfast, 5ml of 
venous blood sample were drawn into the test 
tube (from the an�cubital space of the forearm) 
by venipuncture a�er taking all asep�c precau-
�ons. A�er coagula�on serum was separated by 
centrifuga�on at 3500 rpm for 2 minutes.Then 
serum was used for es�ma�on of FT3, FT4 and TSH 
level by Radioimmunoassay (RIA) and Immunora-
diometric assay (IRMA). The results of TSH were 
expressed in μIU/ml and FT3 and FT4 were 
expressed in fmol/ml. Collected data were analyz-
ed by using SPSS (sta�s�cal package for social 
sciences) computer so�ware programmed 
(version-20) and the tests of significance were 
calculated by using ANOVA test. P value at or 
below 0.05 was taken as level of significance.

8.01+2.32
8.21+1.75
7.42+1.23

In this study, significant drop of FT3 level and 
non-significant drop of FT4, TSH level with advanc-
ing age. These findings are compa�ble with 
Ahmed et al.11, Khan et al.12, Suzuki et al.13, Abbas 
et al.14, Alom et al.15 and Kumari et al.9. Ageing 
affect FT3 level more than FT4 level.9 It occurs due 
to reduced secre�on and concentra�on of FT3 
levels and increaseturnover rate of FT311.  FT3 
levels decrease with advancing age and slightly 
increased level of FT4 in older age, due to primary 
retarda�on process for hormone metabolism 
within the cell which is associated with ageing 
process, increase degrada�on rate of thyroid 
hormone in old age15. Decline of hepa�c 
52-deiodinase ac�vity with ageing that may 
reduce peripheral conversion of T4 to T3 which 
leads to higher level of FT4 but lower level of FT316.  

On contrary, Dika et al.6 showed non-significant 
influence of aging on FT4, FT3 and TSH level. It may 
be due to narrow age range of their sampling 
which failed to find out influence of aging 
process.However, there is increased level of FT4, 
FT3 and decrease level of TSH concentra�on in 
advanced age3. This discrepancy may be due to 
the increased requirement of these hormones for 
the various biochemical and physiological func-
�on of the body12. 

This study showed higher FT4 and TSH concentra-
�on in (8-17) years age group in comparison to all 
other groups. Almost similar type of result 
observed by other previous studies4. This finding 
represents that marked changes occur in thyroid 
func�on during puberty as an adapta�on to physi-
cal and sexual development.  Adapta�on of hypo-
thalamo-pituitary-thyroid axis during puberty in 
response to increase energy expenditure may be 
the reason5. 

One of the strengths of this study is that we have 
included only healthy persons (both males and 
female) who are absolutely free from any diseas-

es. So, it was possible for us to detect the varia�on 
of FT3, FT4 and TSH level in different age.



06

Ad-din Medical Journal. 2022; 3 (1) 

FT4 level does not differ significantly among differ-
ent age group. Which was shown in table II.The 
test of significance was calculated using ANOVA 
test.

Discussion:
In this study, significant drop of FT3 level and 
non-significant drop of FT4, TSH level with advanc-
ing age. These findings are compa�ble with 
Ahmed et al.11, Khan et al.12, Suzuki et al.13, Abbas 
et al.14, Alom et al.15 and Kumari et al.9. Ageing 
affect FT3 level more than FT4 level.9 It occurs due 
to reduced secre�on and concentra�on of FT3 
levels and increaseturnover rate of FT311.  FT3 
levels decrease with advancing age and slightly 
increased level of FT4 in older age, due to primary 
retarda�on process for hormone metabolism 
within the cell which is associated with ageing 
process, increase degrada�on rate of thyroid 
hormone in old age15. Decline of hepa�c 
52-deiodinase ac�vity with ageing that may 
reduce peripheral conversion of T4 to T3 which 
leads to higher level of FT4 but lower level of FT316.  

On contrary, Dika et al.6 showed non-significant 
influence of aging on FT4, FT3 and TSH level. It may 
be due to narrow age range of their sampling 
which failed to find out influence of aging 
process.However, there is increased level of FT4, 
FT3 and decrease level of TSH concentra�on in 
advanced age3. This discrepancy may be due to 
the increased requirement of these hormones for 
the various biochemical and physiological func-
�on of the body12. 

This study showed higher FT4 and TSH concentra-
�on in (8-17) years age group in comparison to all 
other groups. Almost similar type of result 
observed by other previous studies4. This finding 
represents that marked changes occur in thyroid 
func�on during puberty as an adapta�on to physi-
cal and sexual development.  Adapta�on of hypo-
thalamo-pituitary-thyroid axis during puberty in 
response to increase energy expenditure may be 
the reason5. 

One of the strengths of this study is that we have 
included only healthy persons (both males and 
female) who are absolutely free from any diseas-

es. So, it was possible for us to detect the varia�on 
of FT3, FT4 and TSH level in different age.

Table-II: Serum free thyroxine (FT4) levels in different 
age groups (n=120).

FT4 fmol/ml
(mean±SD)

FT4

fmol/ml

ns=Not significant (p=>0.05).

(Group 1) Vs (Group 2)          0.170ns

(Group 2) Vs (Group 3)        0.979ns

Level of significance among different age group 
figured by ANOVA test

p-value
Age group in years

(including both male and female)
Group 1 (8-17 yrs)
Group 2 (18-40 yrs)
Group 3 (41-65 yrs)

0.932 ns
22.10+5.88
21.46+12.53
22.42+5.94

TSH level does not differ significantly among 
different age group which was shown in table 
III.The test of significance was calculated using 
ANOVA test.

Table-III: Serum thyroid s�mula�ng hormone (TSH) 
levels in different age groups (n=120).

TSH μIU/ml
(mean±SD)

TSH
μIU/ml

ns=Not significant (p=>0.05).

(Group 1) Vs (Group 2)          0.346ns

(Group 2) Vs (Group 3)        1.00ns

Level of significance among different age group 
figured by ANOVA test

p-valueAge group in years 
(including both male and female)

Group 1 (8-17 yrs)
Group 2 (18-40 yrs)
Group 3 (41-65 yrs)

0.862 ns
  2.62+3.50
  3.17+7.60
  2.59+3.90
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Abstract :
Background: Alopecia areata (AA) is an autoimmune disease that presents as nonscarring hair loss, although the exact pathogenesis of 

the disease remains to be clarified. AA can affect any hair-bearing area. It often presents as well demarcated patches of nonscarring 

alopecia on skin of overtly normal appearance. The presence of AA is associated with a higher frequency of other autoimmune diseases. 

Objective: To evaluate the histological features of alopecia areata and its associated diseases. Materials and methods: It was a cross 

sectional study carried out in the Department of Dermatology and Venereology, KYAMC, Enayetpur, Sirajgonj during the period of   

January 2020 to December 2020.  Patients suffering from alopecia areata of scalp with or without involvement of other sites. Total 50 

sample were included in this study.  Data were collected by structured questionnaire.  statistical analysis was performed with SPSS (Statisti-

cal package of social science) windows version 25. Results: This study found that alopecia areata is more common among the age group 

of 21-30 years. Among respondents 27(54%) were within this group. Mean age of this study participant was 28.42±7.85 years with a range 

of 18 to 50 years. Among them 29(58%) were male and 21(42%) were female. Majority (78%) were seen on the scalp and 22% were seen 

in face. Majority (92%) were duration of disease 1-3 years and only 8% were 3-5 years. Most of the patients, 39 (78%) were in the chronic 

stage. It was revealed that 16% respondent had autoimmune disease. Conclusion: This study shows most common associated skin disease 

in hypothyroidism among the systemic diseases and chronic stage. Early diagnosis and treatment of alopecia areata can reduce the burden 

of associated diseases.
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Alopecia areata (AA) is a non-scarring hair loss 
with an unpredictable course and a wide spec-
trum of manifesta�ons. It affects both genders 
equally with a cumula�ve life�me incidence of 
about two percent and no significant racial 
predominance1-2. It is an autoimmune disease 
with a variable, typically relapsing or remi�ng 
especially when hair loss is extensive. Alopecia 
areata is the second-most frequent non-scarring 
alopecia, a�er male and female pa�ern alopecia. 
Clinical pa�erns of hair loss in alopecia areata are 
usually very dis�nct. The most common pa�ern is 
a small annular or patchy bald lesion (patchy 
alopecia areata), usually on the scalp to total loss 
of scalp hair only (alopecia totalis), and total loss 
of all body hair3. 
The pathophysiology of alopecia areata remains 
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unknown. The most widely accepted hypothesis is 
that alopecia areata is a T-cell mediated autoim-
mune condi�on that is most likely to occur in 
gene�cally predisposed individuals4. In the histo-
logical assessment of scalp biopsy specimens from 
alopecia areata, the diagnos�c pathologic feature 
is peribulbar lymphocy�c inflamma�on (“Swarm 
of bees”) affec�ng anagen follicles or follicles in 
early catagen. The normal structural features of 
the anagen follicle and of the hair follicle cycle is 
needed for study of the abnormal changes 
involved in the histopathology of alopecia areata5.
Alopecia areata is a mul�factorial disease with 
autoimmune components, which although seen in 
gene�cally predisposed individuals, the real 
causes have yet to be determined and various 
factors should be considered. There are indica-
�ons for a T-cell-mediated autoimmune process 
directed against an unknown autoan�gen of the 
hair follicle. T lymphocytes that have been shown 
to be oligoclonal and autoreac�ve are predomi-

Key words: Biofilm, �ssue culture plate method

nantly present in the peribulbous inflammatory 
infiltrate. Alopecia areata frequently occurs in 
associa�on with other autoimmune disorders 
such as vi�ligo, lichen planus, morphea, lichen 
sclerosis, pemphigus foliaceus, atopic derma��s, 
Hashimoto's thyroidi�s, hypothyroidism, endemic 
goiter, Addison's disease, pernicious anemia, 
lupus erythematosus, diabetes mellitus, Down's 
syndrome and others6. The purpose of this study 
was to evaluate the pathological changes of alope-
cia areata and it’s associated with disease.  
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process, increase degrada�on rate of thyroid 
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On contrary, Dika et al.6 showed non-significant 
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be due to narrow age range of their sampling 
which failed to find out influence of aging 
process.However, there is increased level of FT4, 
FT3 and decrease level of TSH concentra�on in 
advanced age3. This discrepancy may be due to 
the increased requirement of these hormones for 
the various biochemical and physiological func-
�on of the body12. 

This study showed higher FT4 and TSH concentra-
�on in (8-17) years age group in comparison to all 
other groups. Almost similar type of result 
observed by other previous studies4. This finding 
represents that marked changes occur in thyroid 
func�on during puberty as an adapta�on to physi-
cal and sexual development.  Adapta�on of hypo-
thalamo-pituitary-thyroid axis during puberty in 
response to increase energy expenditure may be 
the reason5. 

One of the strengths of this study is that we have 
included only healthy persons (both males and 
female) who are absolutely free from any diseas-

es. So, it was possible for us to detect the varia�on 
of FT3, FT4 and TSH level in different age.

Alopecia areata (AA) is a non-scarring hair loss 
with an unpredictable course and a wide spec-
trum of manifesta�ons. It affects both genders 
equally with a cumula�ve life�me incidence of 
about two percent and no significant racial 
predominance1-2. It is an autoimmune disease 
with a variable, typically relapsing or remi�ng 
especially when hair loss is extensive. Alopecia 
areata is the second-most frequent non-scarring 
alopecia, a�er male and female pa�ern alopecia. 
Clinical pa�erns of hair loss in alopecia areata are 
usually very dis�nct. The most common pa�ern is 
a small annular or patchy bald lesion (patchy 
alopecia areata), usually on the scalp to total loss 
of scalp hair only (alopecia totalis), and total loss 
of all body hair3. 
The pathophysiology of alopecia areata remains 

Materiais and Method

Results

It was a cross sec�onal study carried out in the 
Department of Dermatology and Venereology,  
KYAMC, Enayetpur, Sirajgonj during the period of   
January 2020 to December 2020.  Pa�ents suffer-
ing from alopecia areata of scalp with or without 
involvement of other sites. Total 50 sample were 
included in this study.   Data were collected by 
structured ques�onnaire.  A careful history was 
taken from each pa�ent regarding the presence 
of atopy or other autoimmune diseases. A family 
history of alopecia areata, atopy and autoimmune 
diseases were also recorded. Data were collected 
by structured ques�onnaire.  Sta�s�cal analysis 
was performed with SPSS (Sta�s�cal package of 
social science) windows version 25.
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that alopecia areata is a T-cell mediated autoim-
mune condi�on that is most likely to occur in 
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logical assessment of scalp biopsy specimens from 
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is peribulbar lymphocy�c inflamma�on (“Swarm 
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needed for study of the abnormal changes 
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causes have yet to be determined and various 
factors should be considered. There are indica-
�ons for a T-cell-mediated autoimmune process 
directed against an unknown autoan�gen of the 
hair follicle. T lymphocytes that have been shown 
to be oligoclonal and autoreac�ve are predomi-

Table I: Demographic characteris�cs of the pa�ents

Table II: Clinical presenta�on of the study subject

Characteris�cs

Age in years 

Sex

Frequency Percent

nantly present in the peribulbous inflammatory 
infiltrate. Alopecia areata frequently occurs in 
associa�on with other autoimmune disorders 
such as vi�ligo, lichen planus, morphea, lichen 
sclerosis, pemphigus foliaceus, atopic derma��s, 
Hashimoto's thyroidi�s, hypothyroidism, endemic 
goiter, Addison's disease, pernicious anemia, 
lupus erythematosus, diabetes mellitus, Down's 
syndrome and others6. The purpose of this study 
was to evaluate the pathological changes of alope-
cia areata and it’s associated with disease.  

≤20

21-30

31-40

41-50

Male 

Female 

Male female ra�o 

29

21

58.0

42.0

7

27

12

4

1.3:1

Mean±SD 28.42±7.85

14.0

54.0

24.0

8.0

Clinical presenta�on Frequency Percentage (%)

None

Patch (1-2)

Patch (3-4)

Patch (5-6)

7

36

9

4

14.0

12.0

18.0

8.0

Table III: Distribu�on of Alopecia Aerata 
according to site

Site of hair loss Frequency Percent

Scalp

Face 

39

11

78.0

22.0
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levels decrease with advancing age and slightly 
increased level of FT4 in older age, due to primary 
retarda�on process for hormone metabolism 
within the cell which is associated with ageing 
process, increase degrada�on rate of thyroid 
hormone in old age15. Decline of hepa�c 
52-deiodinase ac�vity with ageing that may 
reduce peripheral conversion of T4 to T3 which 
leads to higher level of FT4 but lower level of FT316.  

On contrary, Dika et al.6 showed non-significant 
influence of aging on FT4, FT3 and TSH level. It may 
be due to narrow age range of their sampling 
which failed to find out influence of aging 
process.However, there is increased level of FT4, 
FT3 and decrease level of TSH concentra�on in 
advanced age3. This discrepancy may be due to 
the increased requirement of these hormones for 
the various biochemical and physiological func-
�on of the body12. 

This study showed higher FT4 and TSH concentra-
�on in (8-17) years age group in comparison to all 
other groups. Almost similar type of result 
observed by other previous studies4. This finding 
represents that marked changes occur in thyroid 
func�on during puberty as an adapta�on to physi-
cal and sexual development.  Adapta�on of hypo-
thalamo-pituitary-thyroid axis during puberty in 
response to increase energy expenditure may be 
the reason5. 

One of the strengths of this study is that we have 
included only healthy persons (both males and 
female) who are absolutely free from any diseas-

es. So, it was possible for us to detect the varia�on 
of FT3, FT4 and TSH level in different age.

Discussion
Alopecia areata (AA) is a clinically dis�nc�ve 
form of ‘non-scarring’ alopecia that is rarely 
biopsied and hence, many pathologists are unfa-
miliar with its interpreta�on. The role of a 
pathologist is vital when dealing with atypical 
presenta�ons, such as pa�ents progressing to 
scarring, use of topical medica�ons that alter the 
picture and of late, in trying to provide prognos-
�c informa�on7. This present study demonstrat-
ed that the histological features of alopecia 
areata and its associated diseases. The present 
study findings were discussed and compared 
with previously published relevant studies.
This study found that alopecia areata is more 
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Table IV: Distribu�on of dura�on disease  in 
study subject (n=50)

Dura�on Frequency Percentage

1-2 years 

3-5 years

46

4

92.0

8.0

Table V: Distribu�on of dura�on disease  in 
study subject (n=50)

Stages of alopecia areata Frequency Percentage

Acute

Subacute

Chronic

4

7

39

8.0

14.0

78.0

Table VI: Associate with systemic disorders of 
the study subject (n=50)

Systemic diseases Frequency Percentage

Hypothyroidism 

Diabetes 

Anaemia 

Bronchial Asthma 

Leukonychia 

Lichen Planus 

None

2

1

2

1

1

1

42

4.0 

2.0

4.0

2.0

2.0 

2.0

84.0

common among the age group of 21-30 years. 
Among respondents 27(54%) were within this 
group. Mean age of this study par�cipant was 
28.42±7.85 years with a range of 18 to 50 years. 
These findings consistent with other studies8,9. 
In this study shows among them 29(58%) were 
male and 21(42%) were female. These findings 
consistent with Husain et al. they revealed that 
males (56.7%) were predominant than that of 
females (43.3%). This result also supported by 
Sharma et al8. They showed that 61.2% pa�ents 
were male and 38.8% were female in their study.
This study shows majority (78%) were seen on 
the scalp and 22% were seen in face. Therefore, 
the findings of the study are in well agreement 
with the findings of the other research works10. 
Similar study Sharma et al. they reported 
eyebrows alopecia in 5.2% of their pa�ents along 
with scalp alopecia. This result is not consistent 
with the present study9.
This study shows majority (92%) were dura�on 
of disease 1-3 years and only 8% were 3-5 years. 
Similar study Chaitra et al. the dura�on of the 
lesions at the �me of biopsy ranged from 3 
months to 5 years7.
Present study revealed that most of the pa�ents, 
39 (78%) were in the chronic stage. Therefore, 
the findings of the study are in well agreement 
with the findings of the other research works.10  
Similar study Whi�ng11 they studied 50 pa�ents 
among them 31 (62%) pa�ents were in chronic 
stage of alopecia areata. 
From the present study it was revealed that 16% 
respondent had autoimmune disease. There-
fore, the findings of the study are in well agree-
ment with the findings of the other research 
works10. Similar study Whi�ng11. found that in 
20% to 30% of pa�ents were associated with 
other autoimmune disease. Bronchial asthma 
was seen in 1.0 % cases which is lower to the 
prevalence reported by Gopal et al.12 (4.2%). 
Diabetes mellitus was seen in 1.0 % cases. Hypo-
thyroidism was seen in 5% cases, while Gopal et 

al12. reported 2.5 % cases with hypothyroidism. 
Lewinski and Broniarczyk-Dyla et al13. also 
confirmed the frequent coexistence of alopecia 
areata and thyroid abnormali�es. Hypothyroid-
ism, bronchial asthma and diabetes mellitus 
have a proposed autoimmune e�ology. Muller 
and Winkelman14 studies showed associa�on of 
alopecia areata with atopy in 18% of children 
and 9% of adults. These associa�ons trends are 
available that could indicate that alopecia areata 
could be an autoimmune disorder. But further 
studies are needed in this regard.
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non-significant drop of FT4, TSH level with advanc-
ing age. These findings are compa�ble with 
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reduce peripheral conversion of T4 to T3 which 
leads to higher level of FT4 but lower level of FT316.  

On contrary, Dika et al.6 showed non-significant 
influence of aging on FT4, FT3 and TSH level. It may 
be due to narrow age range of their sampling 
which failed to find out influence of aging 
process.However, there is increased level of FT4, 
FT3 and decrease level of TSH concentra�on in 
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the various biochemical and physiological func-
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other groups. Almost similar type of result 
observed by other previous studies4. This finding 
represents that marked changes occur in thyroid 
func�on during puberty as an adapta�on to physi-
cal and sexual development.  Adapta�on of hypo-
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response to increase energy expenditure may be 
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One of the strengths of this study is that we have 
included only healthy persons (both males and 
female) who are absolutely free from any diseas-

es. So, it was possible for us to detect the varia�on 
of FT3, FT4 and TSH level in different age.

Conclusion

References:

The present study concludes alopecia aerata is 
more prevalent in males with scalp and face are 
the most common areas involved. Most common 
associated skin disease and hypothyroidism 
among the systemic diseases. It can be recom-
mended that transverse histologic sec�on of the 
biopsy specimen may be taken to see the altera-
�ons of terminal and vellus hair ra�o which is also 
helpful to differen�ate the chronic stage from 
other stages of alopecia areata. Thus, this study 
recommends that there is a need for early diagno-
sis and treatment of alopecia areata which can 
reduce the burden of various dermatological and 
systemic diseases.

Alopecia areata (AA) is a clinically dis�nc�ve 
form of ‘non-scarring’ alopecia that is rarely 
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ment with the findings of the other research 
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available that could indicate that alopecia areata 
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Study of Histo-morphological Pa�erns of Colonic Polyps
*Kundu R1, Hassan A2, Jannat H3, Bosu SK4, Jeba R5

Abstract :
Background:Colorectal carcinoma is the third most common cancer worldwide and the fourth most common cause of death.Among the key 

risk factors colonic adenoma is a factor closely linked to the development of colon cancer. Development of colorectal adenocarcinoma 

principally occurs via adenoma- carcinoma sequence of a multiple step process of tumor progression. This results from accumulation of 

genetic changes in the cells of intestinal mucosa. Objectives:To detect histomorphological subtypes of colonic polyps.Methods:This is a 

cross-sectional observational study conducted in the Department of Pathology, Dhaka Medical College, Dhaka from March 2017 to January 

2019 with 54 colonic polyp patients attending in Dhaka Medical College Hospital, Dhaka. All obtainted samples are processed and selected 

for routine histopathological study . Pertinent demographic data including patient’s age and diagnosis were collected from pathology requisi-

tion forms. Statistical analysis was carried out as required. Result:In this study, 29.6% hyperplastic polyps that was the most common type of 

colonic polyps and 22.5% adenomatous polyps. Most of them were male predominance and mean age was 34.03±19.85. Rectum was the 

most common site of colonic polyps about 48.1%. Conclusion: Colonic adenoma is a factor closely linked to the development of colon cancer. 

Thus, the management of adenomas has an important role in the prevention of colorectal cancer.

Introduc�on
Colorectal cancer is a major cause of morbidity 
and mortality throughout the world. It accounts 
for over 9% of all cancer incidence. It is the third 
most common cancer worldwide and the fourth 
most common cause of death.1 Among the key risk 
factors colonic adenoma is a factor closely linked 
to the development of colon cancer. Thus, the 
management of adenomas has an important role 
in the preven�on of colorectal cancer.2

Polyp is a grossly visible protrusion from a mucosal 
surface.3 Polyps are most common in colorectal 
region but may occur in esophagus, stomach, 
small intes�ne etc.4  Polyp may develop  as a result 
of epithelial or stromal cell hyperplasia, inflamma-
�on, ectopia or neoplasia.5 Colonic polyps can be 
classified as non-neoplas�c and neoplas�c polyp. 
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The non-neoplas�c polyps are classified as inflam-
matory, hamartomatous and hyperplas�c polyp. 
The neoplas�c polyps are adenomatous polyp.5 
Hyperplas�c and adenomatous polyps are by far 
the most common polyp.6

Tubular adenomas account for more than 80 
percent of colonic adenomas which are less likely 
to become malignant. Villous and tubulovillous 
adenomas account for 5 to 15 percent of adeno-
mas. Their malignant poten�ality is about 15-25% 
when their size is more than 2cm. 6

It has been es�mated that 15% of all adenomas 
measuring >1 cm will progress to carcinomas with-
in10 years of their detec�on and overall chance of 
developing carcinoma in a polyp is es�mated at 
5%.7 The appearance of adenomas and their 
progression to adenocarcinomas is the result of an 
accumula�on of gene�c changes in cells of the 
intes�nal mucosa that have been inherited or 
acquired during life 2. So, characteris�cs histologi-
cal features of colonic polyps could be valuable 
parameters for selec�ng pa�ents seemed to be 
most deserving of close surveillance in follow-up 
cancer preven�on programs from the total adeno-
ma popula�on. 8

*Correspondence: rajkonna09@gmail.com



14

Ad-din Medical Journal. 2022; 3 (1) 

Table-I: Distribu�on of the study pa�ents 
according to age group and sex.(n=54)

Figure 1: Site distribu�on of colonic polyps. 
(n=54)

Figure 2: Dysplasia of colonic polyps . (n=54)

Demographic
parameters

PercentageNumber 
of pa�ents

Age (years)

15

9

8

12

7

3

32

22

59.3

40.7

5.7

28

16.9

14.9

22.2

13.1

 < 20

 20-30

 31-40

 41-50

 51-60

 > 60

 Range (min-max)

 Sex

 Male

 Female

 Mean ± SD 34.03 ± 19.85

3-75

Results

This study was conducted in Department of 
Pathology , Dhaka Medical College  during the 
period from March 2017 to February 2019. A�er 
approval from the ins�tu�onal ethics commi�ee, 
54 pa�ents were successively assigned in this 
study who had colonic polyps of any age group 
pa�ents. Pa�ents with current or previous  history 
of colorectal neoplasm were excluded from the 
study. All obtainted samples are processed and 
selected for rou�ne histopathological study.A�er 
obtaining informed wri�en consent from the 
pa�ents, a descrip�ve cross-sec�onal study was 
carried out to detect histomorphological subtypes 
of colonic polyps.
The collec�on data were cleaned, edited and 
analyzed by using computer based SPSS (Sta�s�-
cal Package for Social Science) so�ware Version 
19.0 for windows. Data was classified into group, 
frequency observed and descrip�ve status (mean, 
median, mode, standard devia�on) was calculat-
ed. 

This cross-sec�onal descrip�ve study included 54 
pa�ents who had colonic polyps.Total 63 cases 
should be included according to sample size but 9 
cases could not be included due to �me limita-
�on. Finally 54 sample was enrolled in the study. 
These colonic polyps obtained by colonoscopically 
and surgically resected. Histopathological exami-
na�onwith hematoxylin & eosin stain. The results 
are as follows:

Materials and Methods

Dysplasia
0

10

20

30

40

50

60

48.1

18.5
14.8

9.3
3.7 3.7 1.9

Rectum Ascending
colon

Decending
colon Site

Sigmoid
colon

Whole
colon

Transverse
colon

Caecum

77.8

9.3
13

Low

High

No
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Discussion

References

The concept that colorectal cancers may arise 
from pre-exis�ng adenomas is now widely accept-
ed, based on epidemiological, clinical, postmor-
tem, and molecular biological studies.9 In this 
study the mean age of the pa�ents was 
34.03±19.85 with age ranges from 3-75 years. The 
highest number of cases were in the second 
decades (28%) . But different findings were stated 
in the study by 10Suheil. and Mahdi., 2015 in 
which most age group affect by colonic polyps 
include age group of 36-50 that have high percent-
age.  

More than half 32(59.3%) of the pa�ents were 
male and 22(40.7%) pa�ents were female. This 
indicates male predominance of colonic polyps. A 
Study by8 Nussrat et al., 2011 also showed gender 
distribu�on of colorectal adenoma cases were 
male predominance 28 (60%) compared with 
female 19 (40%). 

Regarding the site distribu�on of this study 
pa�ents, it was observed that about 48.1% polyps 
were in rectum which was disagreed with previous 
study by2 Sousa et al., 2012 and8 Nussrat et al., 
2011. They showed that the distal site of the colon 
was the predominant with 53.2%, 34%  in the 
proximal site and 17% in the rectum.
Of all the 54 cases of colonic polyps in our study 
showed six different types of colonic polyps 
includes: hyperplas�c polyps: 29.6%, juvenile 
polyps : 25.9%, adenomatous polyps: 22.5% and 
inflammatory polyps: 16.7%, mesenchymal 
polyps: 3.8% and peutz jeghurs polyps: 1.9%. In 
our study the commonest (29.6%) polyp was 
hyperplas�c polyps.Another study of 50 colonic 
polyps performed by10 Suheil. and Mahdi., 2015 
showing  four different types of polyps includes: 
adenomatous polyps 32%, inflammatory polyps 
30% , hyperplas�c polyps 20% and juvenile polyps 
18%.

In this study, about 77.8% pa�ents were  without 
dysplasia;  13.0% pa�ents were low grade dyspla-
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A Study of Height and Width of the Pedicles of Human 
Dry Fi�h Lumbar Vertebrae

*Sultana K1, Sultana A2, Sultana P3, Choudhury T4, Kundu KC5

Background: Lumbar segment is the most mobile part of human spine and thus most vulnerable to wear and tear. Minute anatomic details 

of lumbar vertebra is essential to know for its repair procedures. Objective: This study was carried out with an attempt to construct data on 

horizontal & transverse diameters of the pedicles of 153 fully ossified dry human fifth lumbar vertebrae. Method: This was a cross sectional, 

analytic type of study which was carried out on 153 dry fifth lumbar vertebrae that are fully ossified, complete & morphologically normal 

bones. This study was performed in the Department of Anatomy, Sir Salimullah Medical College, Dhaka from January 2012 to December 

2012. Result: This study observed that the mean ± SD of pedicle height was 10.4 ± 1.6 mm on left & 10.9 ± 1.8 mm on right side in male. The 

mean ± SD of the same variables was 9.4 ± 1.4 mm on left & 9.7 ± 1.5 mm on right side in female. The mean ± SD of pedicle width was 16 

±2 mm on left & 15.3 ± 2 mm on right side in male. The mean ± SD of the same variables was 13.5 ± 2.2 mm on left & 13.3 ± 2.5 mm on right 

side in female. All values were significantly higher in male than that of female. Conclusion: The size of pedicle of fifth lumbar vertebrae 

varies in accordance to ethnic as well as racial variations. Bangladeshi people have their own morphological variations of fifth lumbar 

vertebra in comparison to western citizens.  

Keywords: Lumbar vertebra, pedicle height, pedicle width
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Introduc�on

Abstract:

The vertebral column is the axial skeleton which 
acts as a firm support to the body, transfer the 
body weight to the legs, enclose & protects the 
spinal cord& cauda equina1.Due to present 
lifestyle & with its speed, the incidence of assaults 
on the vertebral column is increasing2.Since the 
lumbar segment is the mobile part of vertebral 
column, it is subject to instability following 
trauma, in par�cular that related to road traffic 
accidents, the use of heavy mechanical devices & 
adventure sports apart fromnumerous orthopedic 
disorders such as prolapsed intervertebral discs, 

spondylosis, kyphosis, scoliosis, ankylosing spon-
dyli�s & neoplas�c metastases3. Therefore, it may 
require immobiliza�on of the vertebral column 
for its ac�vity to be regained4. With the help of 
screw, various devices like rods, plates, wires etc. 
can be applied to spine for immobiliza�on or 
fixa�on5.The fi�h lumbar vertebra consists of a 
body in front and a neural arch behind.The pedicle 
connects the neural arch to the body.It is short 
thick, dorsal projec�ons from the superior part of 
body at the junc�on of its lateral & dorsal surfac-
es6. Its upper margin forms the superior vertebral 
notch & lower margin forms the inferior vertebral 
notch & both contribute to corresponding 
intervertebral foramen containing spinal nerves7. 
As pedicle is the strongest part of the vertebra 
made of en�rely cor�cal bone with a small core of 
cancellous bone, so it has become the preferred 
anchoring site for fixa�on8. Pedicle screws allow 
short segment & rigid fixa�on9. Transpedicular 
screw fixa�on of spine is becoming increasingly 
popular as it is more stable & versa�le because it 

provides three dimensional fixa�ons. In several 
studies, researchers demonstrated fusion rates of 
90% or greater with pedicle screw fixa�on10. The 
success of this technique depends upon the ability 
of the screw to obtain & maintain purchase within 
the vertebral body. This is determined, among 
other factors, by the choice of screw for a par�cu-
lar pedicle size11. A screw that is larger than the 
pedicle may result in cortex perfora�on or even 
break the pedicle. Knowledge of the minimal 
dimensions is, therefore needed before inser�ng 
a screw into a pedicle12. The complica�ons associ-
ated with oversized pedicle screw are dural tears, 
leakage of C.S.F & injuries to nerve roots7. 
Morphometric data on the dimensions of the 
pedicles are therefore useful in preopera�ve plan-
ning & in the designing of pedicle screws11. Being 
part of vertebral body, pedicle is subject to ethnic 
varia�ons as reported in various studies. Hence, 
ethnic specific data on pedicle morphometry is 
necessary to avoid misplacement & inappropriate 
size of implants13.
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Materials and Methods

Objec�ves

Opera�onal defini�on for the variables used in 
this study:
Pedicle height (PH):Minimum ver�cal distance 
between the upper and lower borders of the 
lateral surface of the pedicle7.

Result

The vertebral column is the axial skeleton which 
acts as a firm support to the body, transfer the 
body weight to the legs, enclose & protects the 
spinal cord& cauda equina1.Due to present 
lifestyle & with its speed, the incidence of assaults 
on the vertebral column is increasing2.Since the 
lumbar segment is the mobile part of vertebral 
column, it is subject to instability following 
trauma, in par�cular that related to road traffic 
accidents, the use of heavy mechanical devices & 
adventure sports apart fromnumerous orthopedic 
disorders such as prolapsed intervertebral discs, 

spondylosis, kyphosis, scoliosis, ankylosing spon-
dyli�s & neoplas�c metastases3. Therefore, it may 
require immobiliza�on of the vertebral column 
for its ac�vity to be regained4. With the help of 
screw, various devices like rods, plates, wires etc. 
can be applied to spine for immobiliza�on or 
fixa�on5.The fi�h lumbar vertebra consists of a 
body in front and a neural arch behind.The pedicle 
connects the neural arch to the body.It is short 
thick, dorsal projec�ons from the superior part of 
body at the junc�on of its lateral & dorsal surfac-
es6. Its upper margin forms the superior vertebral 
notch & lower margin forms the inferior vertebral 
notch & both contribute to corresponding 
intervertebral foramen containing spinal nerves7. 
As pedicle is the strongest part of the vertebra 
made of en�rely cor�cal bone with a small core of 
cancellous bone, so it has become the preferred 
anchoring site for fixa�on8. Pedicle screws allow 
short segment & rigid fixa�on9. Transpedicular 
screw fixa�on of spine is becoming increasingly 
popular as it is more stable & versa�le because it 

provides three dimensional fixa�ons. In several 
studies, researchers demonstrated fusion rates of 
90% or greater with pedicle screw fixa�on10. The 
success of this technique depends upon the ability 
of the screw to obtain & maintain purchase within 
the vertebral body. This is determined, among 
other factors, by the choice of screw for a par�cu-
lar pedicle size11. A screw that is larger than the 
pedicle may result in cortex perfora�on or even 
break the pedicle. Knowledge of the minimal 
dimensions is, therefore needed before inser�ng 
a screw into a pedicle12. The complica�ons associ-
ated with oversized pedicle screw are dural tears, 
leakage of C.S.F & injuries to nerve roots7. 
Morphometric data on the dimensions of the 
pedicles are therefore useful in preopera�ve plan-
ning & in the designing of pedicle screws11. Being 
part of vertebral body, pedicle is subject to ethnic 
varia�ons as reported in various studies. Hence, 
ethnic specific data on pedicle morphometry is 
necessary to avoid misplacement & inappropriate 
size of implants13.

Sex of the collected bones were determined by 
using discriminant func�on analysis formula14& 
other sex differen�a�ng features of the fi�h 
lumbar vertebra. Then grouping was done (Table 
1). To evaluate the significance of the results 
obtained unpaired Student’s ‘t’ test were carried-
out between male & female.

Figure 1: Measurement of pedicle height

Figure 2: Measurement ofpedicle width

Pedicle width (PW): Minimum transverse 
distance between the medial and lateral borders 
of the superior surface of the pedicle7

The aim of the present study is to collect data on 
the different dimensions of the pedicles of adult 
dry fi�h lumbar vertebrae in the Bangladeshi 
popula�on to establish norma�ve data & to find 
out whether they differ from those of other popu-
la�on. 
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Discussion:

Table I: Grouping of the samples

Table II:Pedicle height  at the le� & right side of 
fi�h  lumbar   vertebrae in male & female in mm

Figure in parentheses indicate range. Comparison 
between sex was done by unpaired Student’s ‘t’ 
test, *** = significant, Comb. = Combined.

Figure in parentheses indicate range. Comparison 
between sex was done by unpaired Student’s ‘t’ 
test, *** = significant,  Comb. = Combined.

This study was carried out with an aim to establish 
the normal ranges of  diameters of the pedicle 
height & width of 153 adult human dry fi�h lumbar 
vertebrae.These bones of unknown sex were 
subjected to discriminant func�on analysis for 
determina�on of sex & morphological measure-
ments. The results of the current study were com-
pared withthe results of different researchers of 
abroad. 
The calculated results of the present study showed 
greater  mean +SD of pedicle height  in male  than 
that of female in both le� and right side which 
were sta�s�cally significant (p<0.001).The mean 
of both le� and right sided values of the present 
study were significantly dissimilar (0.001) with that 
of Nojiri15, Singel7 and Jariyapong16 conduc�ng the 
study on the Japanese, Gujara�an and Thai popu-
la�on respec�vely. The observed differences 
might be due to different food habits and cultures 
which exhibit different pa�erns of stress on skele-
ton. The results of the present study was also in 
contrary with that of cadaveric study by A�ar et 
al.17on Turkish (male p<0.001, female p= 0.080), 
MRI study  by Karabekir et al.18 on Turkish 
(p<0.001) and Radiological study by Amaza et al.19 
on Nigerian (p<0.001) &Amonoo-Kuofi20 on Saudi 
people. Different measurement techniques might 

Figure 3: Bardiagram showing pedicle height 
and pediclewidth of 5th lumbar vertebrae of 
le� and right side in male and female

NoSex

74

79

Male

Female

be the cause of this dissimilarity.
In the present study, the mean + SD of pedicle 
width of both le� & right side were greater in male 
than that of female which were sta�s�cally signifi-
cant (p<0.001). Singel7 and Jariyapong16 found 
significant dissimilarity with that of the present 
study by conduc�ng the study on the people of 
Gujarat (male p<0.01, female p<0.001) and 
Thailand (p<0.001). In cadaveric study on Turkish, 
A�ar et al.17found significant dissimilarity 
(p<0.001) than that of the present study in case of 
male and similarity (p=1.000) in case of female. 
Amonoo-Kuofi20 on Saudi  &Amaza et al.19 on Nige-
rian (p<0.001)by radiological study, Sugisaki et 
al.9by computed tomographic study on the people 
of Chicago and Karabekir et al.18by MRI study on 
Turkish (p<0.001) people found dissimilarity to 
that of the present study. Difference in the proper-
�es between dry and living bones might be the 
cause of this varia�on.

Comb. Total
Mean + SD 

Le�
Mean + SD  

Right
Mean + SD 

 Pedicle height

Sex

Male

(n=74) 

Female

(n=79)

p value

10.4 + 1.6   + 1.8  10.9  10.7+ 1.7  
(7.32 - 14.5) (7.42 - 15.9) 

 9.4 + 1.4  9.7 + 1.5  9.6 +1.5  

(5.41-12.21) (6.36 -15.34) 
 <0.001***<0.001***

Table III:Pedicle width at the le� & right side of 
fi�h lumbarvertebrae in male & female in mm

Comb. Total
Mean + SD 

Le�
Mean + SD  

Right
Mean + SD 

 Pedicle width

Sex

Male

(n=74) 

Female

(n=79)

p value

16 + 2   + 2  15.3  15.6+ 2.0  
(10.82 -20.88) (9.9 -  20.38)  

 13.5 + 2.2  13.3 + 2.5  13.4 +2.4  

(7.51-17.23) (7.4 -18.59) 
 <0.001***<0.001***

Male

Female

Pedicle height
(Le�)

Pedicle height
(Right)

Pedicle width
(Le�)

Pedicle width
(Right)

19

17

15

13

m
m

11

9

7

5

0
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Conclusion
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E. faecalis are common for biofilm produc�on than E. faecium and 
�ssue culture plate method is gold standard 

for biofilm detec�on in Enterococci.
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Abstract :
Objective: The ability of Enterococci to produce biofilms is fundamental in causing endodontic and urinary tract infections, as well as 

endocarditis. The aim of the study were to investigate that E. faecalis are common for biofilm production than E. faecium and tissue culture 

plate method (TCP) is gold standard for biofilm production in Enterococci.Materials &Method: Biofilm of Enterococci was detected by 

tissue culture plate method, tube method and congo red agar method.Results: Biofilm formation were more in E. faecalis than E. faecium 

(P = 0.005) and the TCP method was considered the gold standard method for detection of biofilm in Enterococci(sensitivity and specificity 

100%). Conclusion: The purpose of the study was to show biofilm producing Enterococci and the gold standard method of biofilm detection 

in Enterococci.

Introduc�on:

*Correspondence: surovierasuchi@gmail.com

Biofilm are defined as microbial derived sessile 
communi�es characterized by the cells that are 
irreversibly a�ached to a substratum or to each 
other. They are embedded in a matrix of extracel-
lular polymeric substance they are produced, and 
exhibit an altered phenotype with respect to 
growth rate and gene transcrip�on1. With a 
biofilm bacteria communicate with each other by 
produc�on of chemotac�c par�cles or phero-
mones, a phenomenon called quorum sensing2. 
Availability of key nutrients, chemotaxis towards 
surface, mo�lity of bacteria, surface adhesins and 
presence of surfactants are some factors which 
influence biofilm forma�on2. According to a publi-
ca�on by the Na�onal Ins�tutes of Health, more 
than 80% of all infec�ons involve biofilms. Biofilm 
are associated with many medical condi�ons 

Materiais and Method
This cross-sec�onal study carried out at the 
department of microbiology, Dhaka Medical 
College from January 2015 to December 2015. 
Among 350 urine samples, 30 Enterococcus 
faecalis and 10 Enterococcus faecium were 
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including indwelling medical devices, dental 
plaque, upper respiratory tract infec�on, peritoni-
�s and urogenital infec�ons3. Both gram posi�ve 
and gram nega�ve bacteria have the capability to 
form biofilms. Bacteria commonly involved 
include Enterococcus faecalis, Staphylococcus 
aureus, Staphylococcus epidermidis, Viridans 
streptococci, Escherichia coli, Klebsiella pneumo-
niae, Proteus mirabilis and Pseudomonas aerugi-
nosa4. The two most common Enterococci species 
are Enterococcus faecalis and Enterococcus faeci-
um, both are capable of producing biofilms, which 
consists of a popula�on of cells a�ached irreversi-
ble on various bio�c and abio�c surfaces, encased 
in a hydrated matrix of exopolymeric substances5.

Key words: Biofilm, �ssue culture plate method

detected by culture and PCR method. Among the 
Enterococci, biofilm detec�on was done by tube 
method, congo red agar method and �ssue 
culture plate method.
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Congo Red Agar method

Tissue Culture Plate Method (TCP)

Calcula�on of OD values

Results

Tube method
This is a qualita�ve method for biofilm detec�on. 
A loopful of test organisms was inoculated in 10 
ml of brain heart infusion broth (BHIB) with 1% 
glucose in test tubes. The tubes were incubated at 
370C for 24 h. A�er incuba�on, tubes were 
decanted and washed with phosphate buffer 
saline (pH 7.2) and dried. Tubes were then stained 
with crystal violet (0.1%). Excess stain was 
washed with deionized water. Tubes were dried 
in inverted posi�on. The scoring for tube method 
was done according to the results of the control 
strains. Biofilm forma�on was considered posi�ve 
when a visible film lined the wall and the bo�om 
of the tube. The amount of biofilm formed was 
scored as 1-weak/none, 2-moderate and 
3-high/strong. The experiment was performed in 
triplicate and repeated three �mes.6

A simple qualita�ve method to detect biofilm 
produc�on by using Congo Red Agar (CRA) media. 
CRA medium was prepared with brain heart 
infusion broth (Oxoid, UK) 37 g/L, sucrose 50 g/L, 
agar No. 1 (Oxoid, UK) 10 g/L and Congo Red 
indicator (Oxoid, UK) 8 g/L. First Congo Red stain 
was prepared as a concentrated aqueous solu�on 
and autoclaved (121ºC for 15 minutes) separately 
from the other medium cons�tuents. Then it was 
added to the autoclaved brain heart infusion agar 
with sucrose at 550C. CRA plates were inoculated 
with test organisms and incubated at 370C for 24 
h aerobically. Black colonies with a dry crystalline 
consistency indicated biofilm produc�on. The 
experiment was performed in triplicate and 
repeated three �mes.

This cross-sec�onal study carried out at the 
department of microbiology, Dhaka Medical 
College from January 2015 to December 2015. 
Among 350 urine samples, 30 Enterococcus 
faecalis and 10 Enterococcus faecium were 

OD value was calculated by using the following 
method.The average OD values were calculated 
for all tested strains and nega�ve controls, since 
all tests were performed in triplicate and repeat-
ed three �mes. Second, the cut off value (ODc) 
was established. It was defined as three standards 
(SD) above the mean OD of the control: ODc = 
average OD of nega�ve controls + (3 X SD of nega-
�ve control). Final OD value of a tested strain was 
expressed as average OD value of the strain 
reduced by ODc value (OD = average OD of a 
strain – ODc). ODc value was calculated for each 
micro�ter plate separately. If a nega�ve value is 
obtained, it should be present as zero, while any 
posi�ve value indicates biofilm.

Among 42 isolates, TCP, detected 28 (66.67%) 
biofilm producers. By TM, the number of biofilm 
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The microorganisms are grown in polystyrene 
�ssue culture plates for 24 hours then a�er wash-
ing, fixed with sodium acetate (2%) and stained 
with crystal violet (0.1% w/v). Biofilm forma�on is 
detected by measuring op�cal density with ELISA 
reader6.
The organisms were grown overnight in brain 
heart infusion broth (BHIB) with 0.25% glucose at 
37°C. The culture was diluted 1:40 in TSB 0.25% 
glucose, and 200 µl of this cell suspension was 
used to inoculate sterile 96 well polystyrene micr-
o�ter plates. A�er 24h at 370C, wells were gently 
washed three �mes with 200 µl of phosphate 
buffered saline (PBS), dried in an inverted 
posi�on, and stained with 0.1 % crystal violet for 
15 min. The wells were rinsed again, and the 
crystal violet was solubilized in 200 µl of acetone 
(80:20, vol/vol). The op�cal density at 595nm 
(OD595) was determined using a microplate 
reader. Each assay was performed in triplicate 
and repeated three �mes7.

producers were 22 (52.38%) and non-biofilm 
producers were 20. Very different results were 
observed by the CRA method, with which only 11 
(26.19%) were biofilm producers. Among 30 E. 
faecalis, 25 (83.33%) were biofilm producers and 
among 10 E. faecium, 3 (30%) were biofilm 
producers. Biofilm forma�on were more in E. 
faecalis than E. faecium (P = 0.005).

detected by culture and PCR method. Among the 
Enterococci, biofilm detec�on was done by tube 
method, congo red agar method and �ssue 
culture plate method.
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Discussion

N = Total number of Enterococci.
n = Number of biofilm forma�on.
A Significant difference was observed in biofilm 
forma�on among E. faecalis and E. faecium (P = 
0.005).Sta�s�cal analysis of Tissue Culture plate, 
Tube method and Congo Red Agar method. The 
TCP method was considered the gold-standard for 
this study and compared with data from TM and 
CRA methods. Sensi�vity and specificity of TM 
was 78.57% and 100% respec�vely. For CRA 
methods, sensi�vity and specificity were 25% and 
71.42% respec�vely.

In the present study, 83.33% E. faecalis were 
biofilm producers and 30% E. faecium were 
biofilm producers and these results are similar to 
the data reported by Baldassarriwhere 80% for E. 
faecalis and 48% for E. faecium isolated from 
infected pa�ents which were able to form 
biofilm8. Seno reported that 100% E. faecalis 
isolates isolated from urinary tract infec�on were 
capable of producing biofilm9. In this study, E. 
faecalis produced biofilm more than E. faecium (P 
= 0.005). Other inves�gators have reported that 
E. faecalis (95%) isolates produce a biofilm more 
o�en than E.faecium (29%).

In the present study, the TCP method was consid-
ered the gold-standard and compared with data 
from TM and CRA methods. Hasan also consid-
ered the TCP method as a gold-standard for their 
study compared with TM and CRA methods. 
Parameters like sensi�vity, specificity, posi�ve 
predic�ve value, nega�ve predic�ve value and 
accuracy were calculated10. In the present study, 
sensi�vity, specificity, PPV, NPV and accuracy of 
TM was 78.57%, 100%, 100%, 70% and 85.71% 
respec�vely. Similar results were reported in 
other study where sensi�vity, specificity, PPV, 
NPV and accuracy was 73%, 92.5%, 94%, 66% and 
80% respec�vely10. In this study, for CRA method, 
sensi�vity and specificity remained low which 
were 25% and 71.42% respec�vely. Hasan report-
ed that sensi�vity and specificity were 11% and 
92% respec�vely for CRA method10.

Among 42 isolates, TCP, detected 28 (66.67%) 
biofilm producers. By TM, the number of biofilm 
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producers were 22 (52.38%) and non-biofilm 
producers were 20. Very different results were 
observed by the CRA method, with which only 11 
(26.19%) were biofilm producers. Among 30 E. 
faecalis, 25 (83.33%) were biofilm producers and 
among 10 E. faecium, 3 (30%) were biofilm 
producers. Biofilm forma�on were more in E. 
faecalis than E. faecium (P = 0.005).

Table I: Screening of the isolates for biofilm by Tissue 
culture plate (TCP), Tube method (TM) and Congo Red 
Agar (CRA) method (N=42)..

Method
Total

 n (%)

E. faecalis
  (N=30)
   n (%)

E. faecium
  (N=10)
   n (%)

Uniden-
�fied
 (N=2)
 n (%)

3 (30.00)

3 (30.00)

1 (10.00)

0(0.00)

0(0.00)

0(0.00)

25(83.33)

19 (63.33)

10 (30.00)

28(66.67)

22(52.38)

11(26.19)

 TCP

 TM

 CRA

Table II: Sta�s�cal analysis of �ssue culture plate, tube 
method and Congo Red Agar methods for biofilm 
detec�on of Enterococcus

Method NPV AccuracySensi�vity Specificity PPV

100% 100% 100% 100% 100%

78.57% 100% 100% 100% 85.71%

25% 71.42% 63.63% 32.25% 40.47%

 TCP

 TM

 CRA
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Conclusion

References:

Enterococci in congo red agar media.
Le�: (A) black crystalline colonies of biofilm 
posi�ve strain.
Right: (B) pinkish-red colonies of biofilm nega�ve 
strain.

Screening of biofilm producers of Enterococci by 
TCP method.

Results of the present study showed that the 
presence of biofilm is more common in E. faecalis 
than E. fauciumand among the three procedure of 
biofilm detec�on in Enterococci,�ssue culture 
plate method is the gold standard method.
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