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DISCUSSION
This cross-sectional study was done to compare the 
diagnostic accuracy of mammography versus USG 
imaging in the prediction of malignancy in females 
presenting with palpable breast lesions taking 
histopathology as the gold standard. In this study the 
sensitivity, specificity, and diagnostic accuracy of USG 
were 69.64%, 84.09% and 76%, respectively taking 
histopathology as a gold standard. Whereas, the 
sensitivity, specificity and diagnostic accuracy of 
mammography were 60.71%, 70.45% and 65%, 
respectively, highlighting that USG is more accurate 
than mammography in breast malignancy 
prediction.

A study by Keune et al. showed that following 
neoadjuvant chemotherapy, breast USG was more 
precise in predicting remaining tumor size as 

compared to mammography. There was an 80% 
probability of complete pathological response 
when both the imaging techniques portrayed no 
remaining disease11. In another study, the frequency 
of breast malignancy was reported to be 25% in 
females screened on mammography for palpable 
breast lesions12. The sensitivity, specificity, PPV and 
NPV for USG was 86.84%, 99.6%, 94.29% and 99.01% 
compared to mammography which were 80.47%, 
73.07%, 64.79% and 85.86% for mammogram6.

The study by Shen et al. described that in high-risk 
Chinese women ultrasound as a breast cancer 
screening tool is superior to mammography. All the 
14 cancers were detected by USG, whereas only 8 
cases were detected by mammography, making 
USG a more sensitive (p=0.04, 100 vs 57.1%,) imaging 
tool with better diagnostic accuracy (p=0.01, 0.999 

vs 0.766) 13. Several studies have revealed that in 
determining primary tumor size, breast USG is superi-
or to physical examination and mammography14-16. 
However, other studies have shown that USG, mam-
mography and physical examination achieve 
equally well in detecting primary tumor size17,18. 
Nonetheless, few studies support that mammogra-
phy is superior to both physical examination and 
breast ultrasound14, 19.

Herrada et al. found that in evaluating the 
remaining tumor size physical examination is the 
most accurate method when compared to both 
the imaging techniques. Moreover, the physical 
examination and mammography together were 
superior to physical examination and ultrasound in 
evaluating the remaining tumor size20. In a similar 
study by Fiorentino et al., it was established that 
physical examination was better than both the 
imaging techniques and that the pathology results 
were not enhanced by combining either of the 
imaging modality. In crux, mammography as a 
diagnostic tool was more precise in assessing tumor 
size than USG21.

According to Chagpar et al., after neoadjuvant 
chemotherapy, USG and mammography were just 
moderately helpful in foreseeing the remaining 
tumor size, with a precision of + 1 cm in 66% of cases 
assessed by physical examination, 70% by 
mammography and 75% by USG. Kappa values of 
(0.24 to 0.35) showed inadequate concordance 
amongst clinical and pathological measurements22. 
The two analytic imaging techniques, Breast USG 
and mammography are universally used in 
assessing the size of the tumor at the time of 
diagnosis. 

Despite clear evidence regarding the precision of 
these imaging strategies in measuring primary 
tumor size at diagnosis time, there are 
apprehensions concerning their accuracy in 
measuring the remaining tumor size after 
neoadjuvant chemotherapy. Noteworthy are the 
concerns that the response of the primary tumor to 
chemotherapy may show a discrepancy, due to 
subsequent fragmentation, fibrosis or density 
change in the cancerous tissue. All these 
discrepancies may provide a hindrance in the 
residual tumor size estimation11. Therefore, a more 
efficient method for screening breast lesions should 
be recommended by implementing the use of 
ultrasonography for breast lesions in local settings. 

CONCLUSION
In this study, ultrasonography showed more 
accuracy in determining the type of palpable 
breast lesion compared to mammography. Thus, in 
the future, healthcare facilities can apply and 
recommend ultrasonography for the prediction of 

the type of lesions found in breast lumps instead of 
going for mammography or other interventional 
procedure directly. 
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ORIGINAL ARTICLE

ABSTRACT

Background: Primary teeth undergo physiological root resorption followed by eruption of their 
permanent successors. Roots of primary mandibular molars can have either symmetrical or 
asymmetrical resorption patterns. This study aimed to determine the frequency of root resorption 
patterns of primary mandibular molars and the position of premolar successors through radiographs 
in children.

Methods: A total sample of 240 primary mandibular teeth from 140 patients (5-12 years) who visited 
the Paediatric Dentistry Department of Fatima Jinnah dental college were reviewed using 
radiographs. The root resorption patterns of primary mandibular molars and the location of the 
premolar successors were determined. Effect modifiers were controlled through stratification 
concerning age, gender, right or left side and presence of caries. Post-stratification chi-square 
analysis was used and p<0.05 was considered statistically significant.

Results: In primary first molars, 51(71%) root resorption was seen in the distal roots and 19(26%) of root 
resorption was symmetrical. In primary second molars, 81(48%) of root resorption was in the distal 
roots and 62(37%) was symmetrical. The distal location of the premolar was most common at 
85(51%). Further, [31(89%) and 54(64%)] distal root resorption occurred when the first and second 
premolars were located distal to the long axis of the first and second molars respectively. The 
association between premolar location and root resorption pattern of the primary mandibular 
molars was highly significant (p<0.001).

Conclusion: A high number of asymmetrical root resorption of primary mandibular molars exists 
especially in distal roots 51 (71%) in Pakistani population. The mesial location of the premolar was 
least common.
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DISCUSSION
This cross-sectional study was done to compare the 
diagnostic accuracy of mammography versus USG 
imaging in the prediction of malignancy in females 
presenting with palpable breast lesions taking 
histopathology as the gold standard. In this study the 
sensitivity, specificity, and diagnostic accuracy of USG 
were 69.64%, 84.09% and 76%, respectively taking 
histopathology as a gold standard. Whereas, the 
sensitivity, specificity and diagnostic accuracy of 
mammography were 60.71%, 70.45% and 65%, 
respectively, highlighting that USG is more accurate 
than mammography in breast malignancy 
prediction.

A study by Keune et al. showed that following 
neoadjuvant chemotherapy, breast USG was more 
precise in predicting remaining tumor size as 

compared to mammography. There was an 80% 
probability of complete pathological response 
when both the imaging techniques portrayed no 
remaining disease11. In another study, the frequency 
of breast malignancy was reported to be 25% in 
females screened on mammography for palpable 
breast lesions12. The sensitivity, specificity, PPV and 
NPV for USG was 86.84%, 99.6%, 94.29% and 99.01% 
compared to mammography which were 80.47%, 
73.07%, 64.79% and 85.86% for mammogram6.

The study by Shen et al. described that in high-risk 
Chinese women ultrasound as a breast cancer 
screening tool is superior to mammography. All the 
14 cancers were detected by USG, whereas only 8 
cases were detected by mammography, making 
USG a more sensitive (p=0.04, 100 vs 57.1%,) imaging 
tool with better diagnostic accuracy (p=0.01, 0.999 

vs 0.766) 13. Several studies have revealed that in 
determining primary tumor size, breast USG is superi-
or to physical examination and mammography14-16. 
However, other studies have shown that USG, mam-
mography and physical examination achieve 
equally well in detecting primary tumor size17,18. 
Nonetheless, few studies support that mammogra-
phy is superior to both physical examination and 
breast ultrasound14, 19.

Herrada et al. found that in evaluating the 
remaining tumor size physical examination is the 
most accurate method when compared to both 
the imaging techniques. Moreover, the physical 
examination and mammography together were 
superior to physical examination and ultrasound in 
evaluating the remaining tumor size20. In a similar 
study by Fiorentino et al., it was established that 
physical examination was better than both the 
imaging techniques and that the pathology results 
were not enhanced by combining either of the 
imaging modality. In crux, mammography as a 
diagnostic tool was more precise in assessing tumor 
size than USG21.

According to Chagpar et al., after neoadjuvant 
chemotherapy, USG and mammography were just 
moderately helpful in foreseeing the remaining 
tumor size, with a precision of + 1 cm in 66% of cases 
assessed by physical examination, 70% by 
mammography and 75% by USG. Kappa values of 
(0.24 to 0.35) showed inadequate concordance 
amongst clinical and pathological measurements22. 
The two analytic imaging techniques, Breast USG 
and mammography are universally used in 
assessing the size of the tumor at the time of 
diagnosis. 

Despite clear evidence regarding the precision of 
these imaging strategies in measuring primary 
tumor size at diagnosis time, there are 
apprehensions concerning their accuracy in 
measuring the remaining tumor size after 
neoadjuvant chemotherapy. Noteworthy are the 
concerns that the response of the primary tumor to 
chemotherapy may show a discrepancy, due to 
subsequent fragmentation, fibrosis or density 
change in the cancerous tissue. All these 
discrepancies may provide a hindrance in the 
residual tumor size estimation11. Therefore, a more 
efficient method for screening breast lesions should 
be recommended by implementing the use of 
ultrasonography for breast lesions in local settings. 

CONCLUSION
In this study, ultrasonography showed more 
accuracy in determining the type of palpable 
breast lesion compared to mammography. Thus, in 
the future, healthcare facilities can apply and 
recommend ultrasonography for the prediction of 

the type of lesions found in breast lumps instead of 
going for mammography or other interventional 
procedure directly. 
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INTRODUCTION
Root resorption is a physiological event for the 
primary teeth which leads to its exfoliation1,2. The 
pattern of root resorption is determined by several 
factors including the position of the permanent 
successor with the primary predecessor3. Root 
resorption is initiated on the side of the root which is 
nearest to the permanent tooth. Incomplete root 
resorption may disrupt the normal exfoliative 
process4. This series of events is controlled by 
odontoclasts in the root surrounding tissues. They 
have similar enzymatic and metabolic properties as 
osteoblasts5,6.

The pressure of the erupting permanent tooth plays 
a role in the resorption of primary teeth. Other 
factors which affect root resorption are the function 
of endocrine glands and nutrition. Deficiency in 
Vitamin A, C and D, calcium and magnesium, 
hypothyroidism and pituitary dwarfism can all delay 
the exfoliation of primary teeth1,3. The portions of the 
root which escape root resorption may be retained 
in the form of root fragments, which may cause the 
failure of eruption or ectopic eruption of the 
permanent successor or cyst formation. It may also 
lead to future crowding3.

Other factors which affect the exfoliation and 
eruption processes include occlusal trauma, 
elongation of the root, forces exerted by the 
vascular tissues surrounding the root, pull of the 
periodontal membrane, hormonal influences, 
presence of a viable dental follicle, pressure from 
the muscular action and resorption of the alveolar 
crest7,8. Dental caries have also been reported to 
accelerate the root resorption and eruption of the 
permanent successor9. It is the most prevalent 
chronic disease in the world,10 affecting 60% to 90% 
of school-aged children11. It harms children’s oral 
and general health as it can cause pain and 
swelling if it reaches the pulp12.

In another animal study by Baume et al., female rat 
incisors were observed in response to growth 
hormone, thyroxin and a combination of both. This 
study shows that both hormones in synergism 
control the tooth eruption13. Very few studies have 
been done worldwide on root resorption patterns of 
primary molars and the position of the premolar 
successors. To the best of our knowledge, this is the 
first study conducted on Pakistani children to assess 
the root resorption patterns of primary mandibular 

molars and the location of premolar successors. 

METHODS
Patients (n=240), who visited Fatima Jinnah Dental 
College Hospital (FJDC) Paediatrics Dentistry 
Department were selected for this descriptive 
cross-sectional study. The Institutional Ethical Review 
Committee of FJDC provided clearance for this 
study. Informed consent was taken from the 
parents. Digital radiographs were taken with 
Evolution x 3000 X-ray machine, by New Life 
Radiology, Italy, operating at 8 mA and 70 kV. A 
paediatric digital sensor was used and a lead collar 
was provided. Inclusion criteria were: both male 
and female healthy patients aged between 5-12 
years, Primary mandibular molars of both right and 
left sides and Clear images of the roots of the 
primary mandibular molars, cementoenamel 
junction (CEJ) and successor premolars. Known 
patients of any systemic disease such as diabetes, 
vitamin deficiency, or any chronic condition were 
excluded. 

The exclusion criteria involved teeth with pulp treatment 
or periapical/furcation pathology, stainless-steel crowns, 
traumatized teeth with internal or external resorption 
seen in radiographs and diagnosed cases of 
dentinogenesis imperfecta, dentinal dysplasia or 
endocrine disturbances. 

A total of 240 periapical radiographs were 
evaluated. The sample size was calculated using 
WHO Sample Size Calculator, Version 2.0.21. 
Keeping level of confidence at 95% and margin of 
error at 2.5%. To check the root resorption pattern, a 
line was drawn connecting the mesial and distal 
apices of the primary molar and another line was 
drawn connecting the cementoenamel junction of 
the primary molar at the mesial and distal sides. A 
pattern was defined as symmetrical if both these 
lines were parallel and asymmetrical if the lines 
were not parallel. If the line was tilting mesially then 
the mesial root was more resorbed and if the line 
was tilting distally then the distal root was more 
resorbed as shown in Figure 1. To check the 
premolar successor location a line was drawn 
through the long axis of the primary molar through 
the middle of the furcation and it was extended 
apically. The location of the premolar was defined 
as mesial, centered and distal as shown in Figure 2. 
All information was recorded in a pre-designed 
proforma by the researcher herself.

Ali et al.
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Data was collected in SPSS Version 23. The mean 
and standard deviation of the age was computed. 
Frequency and percentage were calculated for 
symmetry of root resorption, asymmetry of root 
resorption- mesial or distal resorption and premolar 
location-mesial, centered or distal. Effect modifiers 
were controlled through stratification for age, 
gender, right or left side and presence of caries. 
Post-stratification chi-square analysis was used with 
gender, side, age and presence of caries with p < 
0.05 was considered statistically significant.

RESULTS
A total sample of 240 primary mandibular teeth 
from 140 patients was included in the study. The 
mean age was 8.46 ± 1.95 years ranging from 5 
years to 12 years. The study included 134 (56%) 
males and 106 (44%) females. 114 (47.5%) of the 
teeth were left mandibular first and second molars 
and 126 (52.5%) teeth were right mandibular first 
and second molars. The distributions of the root 
resorption patterns of primary molars and the 
premolar successor location are shown in Table 1. 

The association between the root resorption 
patterns of primary mandibular molars and the 

location of premolar successors is shown in Table 2.

Table 1: Frequency of root resorption patterns of primary mandibular first and second molars and location of
the premolar successors.

Characteristics
Primary First Molar 

n (%)
72 (100%)

Primary Second Molar 
n (%)

168 (100%)

Root resorption patterns

Distal Root More
Resorbed 51 (71%) 81 (48%)

Symmetrical Root 
Resorption 19 (26%) 62 (37%)

Mesial Root More 
Resorbed 2 (3%) 25 (15%)

Location of the premolar 
successors

Distal to the long axis 35 (49%) 85 (51%)
Centered 35 (49%) 81 (48%)

Mesial to long axis 2 (2%) 2 (1%)

DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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Root Resorption Patterns of Primary Mandibular Molars and Location of Premolar Successors Through Radiographs in Pakistani Population

Figure 1: Asymmetrical root resorption. Figure 2: Premolar distal.
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Stratification was done concerning age, gender, 
side: right or left side and presence of caries. 
Post-stratification chi-square analysis was done to 
see the effect of these variables on outcome taking 
p<0.05 as significant. 

Results showed that a higher percentage of 
children in the age group 5-8 years had symmetrical 
root resorption (41%) than in the older age group 
(25%). Children in the older age group of 9-12 years 
had more asymmetrical root resorption (75%) as 
compared to the younger age group (59%). 
Statistically, no significant results were observed to 
gender, side and presence of caries (p>0.05).

DISCUSSION
Physiological root resorption in primary teeth leads to 
the exfoliation of the teeth and allows the permanent 
teeth to erupt14,15. The dental pulp plays an important 
role in the resorption process16,17. Resorption starts 
between 1 and 3 years after the apical closure, 
followed by exfoliation after three years18,19. 
Asymmetrical root resorption may be due to several 
factors such as age, presence of caries/restorations, 
presence of pulpotomy, discrepancy in the size 
between the premolar and its predecessor and the 
position of the developing tooth in relation to the 
primary root20,21. 

Cross-bites and other malocclusions can potentially 
develop if there is over retention of primary molars. 
Other complications include space loss, impaction 
of succedaneous teeth, tipping of adjacent teeth, 
supraeruption of opposing teeth and vertical bone 
loss. It can also lead to difficult extractions22. The 
findings of this study are like Peretz et al. in which 
over one-half (55%) of the root resorption in the 
primary first molar was in the distal root9. Another 
study done by Moorrees et al. had somewhat 
different results in which mesial roots resorbed 
earlier than the distal roots23. This difference could 
be due to different study populations or different 
methods of study. 

In this study, the least amount of resorption was seen 
in the mesial roots of the primary mandibular teeth. 
Sharma et al. also had similar findings showing 3% 
mesial root resorption in primary first mandibular 
molars and 12% in primary second mandibular 
molars19. Most of the literature agrees with the 
findings of the present study. The premolar 
development starts between the divergent roots of 
the primary molars, and the position and size of the 
premolar affect the pattern of root resorption of 
primary molars24.

In the current study, 51% of the second premolars 
are located distally. Peretz et al. also observed that 
more than half (68%) of the permanent second 
premolars are located distally9. In the present study, 
the least number of premolars were located mesial 
to the long axis of both teeth, the results were very 
similar to the findings of the other studies5. The distal 
location of the premolar is intended for the future 
lateral expansion of the arch by using the “leeway” 
space5.

There was a significant association between the 
location of premolar successors and the root 
resorption pattern in the present study. These 
findings are like previous studies which reported 96% 
of distal root resorption in the primary first molar 
when the first premolar was placed distally19. Sahara 
reported that the resorption process is set off by the 
pressure of the erupting permanent tooth25. 
Harokopakis-Hajishengallis explained that the root 
resorption process starts at the site of the root which 
is closest to the permanent successor. This 
influences the root resorption pattern of the primary 
teeth1. 

The study sample was divided into two groups 
according to age: 5-8 years and 9-12 years. Results 
showed that a higher percent (75%) of patients had 
asymmetrical root resorption in the older age group. 
This finding was supported by a study done by Prove 
et al., in which the prevalence of asymmetrical root 

Table 2: Association between the symmetry of root resorption of the primary mandibular first and second
molars and the location of the premolar successor.

Features Tooth
Distal Root 
Resorbed

n (%)

Symmetry
n (%)

Mesial Root 
Resorbed

n (%)
p-Value

Primary mandibular first 
molar

Premolar 
mesially 0 (0%) 2 (100%) 0 (0%)

0.006Premolar 
centered 20 (57%) 13 (37%) 2 (6%)

Premolar 
distally 31 (89%) 4 (11%) 0 (0%)

Primary mandibular 
second molar

Premolar 
mesially 0 (0%) 0 (0%) 2 (100%)

<0.001Premolar 
centered 27 (33%) 39 (48%) 15 (19%)

Premolar 
distally 54 (64%) 23 (27%) 8 (9%)

resorption in the primary mandibular second molars 
was higher in the older age group of 9-10 years as 
compared to the lower age group of 7-8 years4.

One limitation of the current study was the sample 
size. Higher sample size is needed to draw firmer 
conclusions. In the future longitudinal studies should 
be done to see cause-and-effect relationships 
amongst different variables. Newer technology such 
as cone beam computed tomography (CBCT) should 
be used in further studies to better understand the 
factors which affect the asymmetrical root resorption. 
The findings of this study should be used to improve 
the practices in paediatric dentistry. It is 
recommended that if a tooth is undergoing 
asymmetrical resorption, that tooth should be 
followed up until it exfoliates to prevent any root 
remnants and other malocclusions to develop. 

CONCLUSION
A high number of asymmetrical root resorption of 
primary mandibular molars exists in the Pakistani 
population, especially in the distal roots. The 
location of the premolar between the primary roots 
influences the root resorption pattern of the primary 
mandibular molars. However, children in the older 
age group of 9-12 years showed more asymmetrical 
root resorption.
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DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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Stratification was done concerning age, gender, 
side: right or left side and presence of caries. 
Post-stratification chi-square analysis was done to 
see the effect of these variables on outcome taking 
p<0.05 as significant. 

Results showed that a higher percentage of 
children in the age group 5-8 years had symmetrical 
root resorption (41%) than in the older age group 
(25%). Children in the older age group of 9-12 years 
had more asymmetrical root resorption (75%) as 
compared to the younger age group (59%). 
Statistically, no significant results were observed to 
gender, side and presence of caries (p>0.05).

DISCUSSION
Physiological root resorption in primary teeth leads to 
the exfoliation of the teeth and allows the permanent 
teeth to erupt14,15. The dental pulp plays an important 
role in the resorption process16,17. Resorption starts 
between 1 and 3 years after the apical closure, 
followed by exfoliation after three years18,19. 
Asymmetrical root resorption may be due to several 
factors such as age, presence of caries/restorations, 
presence of pulpotomy, discrepancy in the size 
between the premolar and its predecessor and the 
position of the developing tooth in relation to the 
primary root20,21. 

Cross-bites and other malocclusions can potentially 
develop if there is over retention of primary molars. 
Other complications include space loss, impaction 
of succedaneous teeth, tipping of adjacent teeth, 
supraeruption of opposing teeth and vertical bone 
loss. It can also lead to difficult extractions22. The 
findings of this study are like Peretz et al. in which 
over one-half (55%) of the root resorption in the 
primary first molar was in the distal root9. Another 
study done by Moorrees et al. had somewhat 
different results in which mesial roots resorbed 
earlier than the distal roots23. This difference could 
be due to different study populations or different 
methods of study. 

In this study, the least amount of resorption was seen 
in the mesial roots of the primary mandibular teeth. 
Sharma et al. also had similar findings showing 3% 
mesial root resorption in primary first mandibular 
molars and 12% in primary second mandibular 
molars19. Most of the literature agrees with the 
findings of the present study. The premolar 
development starts between the divergent roots of 
the primary molars, and the position and size of the 
premolar affect the pattern of root resorption of 
primary molars24.

In the current study, 51% of the second premolars 
are located distally. Peretz et al. also observed that 
more than half (68%) of the permanent second 
premolars are located distally9. In the present study, 
the least number of premolars were located mesial 
to the long axis of both teeth, the results were very 
similar to the findings of the other studies5. The distal 
location of the premolar is intended for the future 
lateral expansion of the arch by using the “leeway” 
space5.

There was a significant association between the 
location of premolar successors and the root 
resorption pattern in the present study. These 
findings are like previous studies which reported 96% 
of distal root resorption in the primary first molar 
when the first premolar was placed distally19. Sahara 
reported that the resorption process is set off by the 
pressure of the erupting permanent tooth25. 
Harokopakis-Hajishengallis explained that the root 
resorption process starts at the site of the root which 
is closest to the permanent successor. This 
influences the root resorption pattern of the primary 
teeth1. 

The study sample was divided into two groups 
according to age: 5-8 years and 9-12 years. Results 
showed that a higher percent (75%) of patients had 
asymmetrical root resorption in the older age group. 
This finding was supported by a study done by Prove 
et al., in which the prevalence of asymmetrical root 

resorption in the primary mandibular second molars 
was higher in the older age group of 9-10 years as 
compared to the lower age group of 7-8 years4.

One limitation of the current study was the sample 
size. Higher sample size is needed to draw firmer 
conclusions. In the future longitudinal studies should 
be done to see cause-and-effect relationships 
amongst different variables. Newer technology such 
as cone beam computed tomography (CBCT) should 
be used in further studies to better understand the 
factors which affect the asymmetrical root resorption. 
The findings of this study should be used to improve 
the practices in paediatric dentistry. It is 
recommended that if a tooth is undergoing 
asymmetrical resorption, that tooth should be 
followed up until it exfoliates to prevent any root 
remnants and other malocclusions to develop. 

CONCLUSION
A high number of asymmetrical root resorption of 
primary mandibular molars exists in the Pakistani 
population, especially in the distal roots. The 
location of the premolar between the primary roots 
influences the root resorption pattern of the primary 
mandibular molars. However, children in the older 
age group of 9-12 years showed more asymmetrical 
root resorption.
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DISCUSSION
Pakistan is undergoing a shift in diet and lifestyle 
patterns. Due to this epidemiologic and nutritional 
transition, hypertension is emerging as one of the 
significant public health concerns. National sampling 
study from 1990 to 1994 reported the prevalence of 

hypertension in adults aged more than 15 years to be 
19.75% which surged up to 46.2% as indicated in the 
Second National Diabetes Survey Report of Pakistan 
(NDSP) 2016-2017 7. Pakistan is ranked as the third 
country in the South Asian Association for Regional 
Cooperation for its high prevalence of hypertension8. 

In line with the trend at the national level mentioned 
above, this study showed a high prevalence of 
hypertension of about 29.7%with 37.3% of male 
subjects and 62.7% of females. This is very high as 
compared to the 15% rate which was reported in 
Siddiqui et al study in 2005, conducted in the same 
slums squatter settlement in Karachi9. This study 
correlates to the study conducted in another squatter 
settlement of Karachi by Safdar et al who found a 
prevalence rate of 26%, with 34% in males and 24% in 
females and Ishtiaq et al. also found a prevalence 
rate of 29.2% in twin cities of Pakistan (i.e., 
Rawalpindi-Islamabad) 10,11.

This significant rise is alarming, particularly in a 
developing country like Pakistan, where the health 
infrastructure is not yet at an optimal level; and 
requires serious and focused efforts to control the rate 
of hypertension in Pakistan. Although many studies 
have been done in Pakistan in the past to estimate 
the prevalence of hypertension at the national level, 
little is known about the burden and risk factors of 
hypertension in the slum population, which makes up 
one-third of the urban population in Pakistan. Lack of 
data regarding health issues from these communities 
can cause improper and unrealistic allocation of 
health care resources by the private and government 
sector. In the current study, investigators estimated 
the prevalence of hypertension and its risk factors in a 
selected population living in the slums of Karachi.

For the gender association, most of the studies 
showed a higher prevalence of hypertension in men 
as compared to women12. Whereas some studies 
indicated that the female gender is a risk factor in the 
development of hypertension and women are more 
prone to be hypertensive. For instance, a report from 
American Heart Association also observed that in the 
American population, women are more prone to 
develop hypertension than men13. This increased 
frequency of hypertension in females could be 
because of their high BMI and more sedentary lifestyle 
and lack of exercise or because females get more 
medical checkups during their pregnancy.

Many studies had shown a positive relationship between 
advancing age with hypertension. Increasing age led to 
a stiffening of the aorta and arterial wall which causes a 
higher prevalence of hypertension in the older 
population group. Contrary to these, this study did not 
show a positive relationship between advancing age 
and hypertension14,15. 

The current study reported that 31% of individuals 
have a family history of coronary artery disease. The 
study also demonstrated a significant association 
between a family history of coronary artery disease 
with hypertension. Research studies from different 
countries have also shown a strong association 
between a family history of coronary artery disease 

and hypertension or blood pressure level16,17. Those 
with a positive family history of coronary artery disease 
were more likely to have hypertension in comparison 
to those with a negative family history of coronary 
artery disease. Thus, these people need strict positive 
changes in behavior and lifestyle. It is to be expected 
that it should lead to significant mitigation of risk over 
the long term. 

Dyslipidemia, a strong predictor of cardiovascular 
disease, causes endothelial damage, and the loss of 
physiological vasomotor activity that becomes 
manifested as increased blood pressure (BP). In line 
with the previous studies that have reported a positive 
relation between dyslipidemia and hypertension18,19. 
The current study also gives important evidence that 
dyslipidemia is a strong risk factor in the development 
of hypertension in the Pakistani population. High 
intake of meat, ghee and butter in traditional 
Pakistani food and fewer intakes of fruits and 
vegetables with a sedentary lifestyle is responsible for 
dyslipidemia, once thought to be a disease in 
high-income countries and a rise in hypertension.

Diabetes significantly increases the odds of developing 
hypertension. Many studies demonstrated diabetes 
mellitus and hypertension are inter-linked and that can 
pose a risk of atherosclerotic cardiovascular disease in 
an individual. Compared to non-diabetics, hypertension 
is more likely to prevail in diabetics. Tsimihodimos et al. 
found that diabetes mellitus was an independent risk 
factor in the development of hypertension, irrespective 
of gender, age, body mass index, and familial diabetes 
mellitus. It further noted that hypertension was also an 
independent risk factor for diabetes mellitus20. Similarly, in 
another survey, Tatsumi et al. found approximately 
one-half of diabetic patients had hypertension, and 
approximately one-fifth of hypertensive patients had 
diabetes mellitus. Those with either of these two 
morbidity factors (i.e., hypertension or diabetes mellitus) 
had a 1.5 to 2.0 times likelihood of having both 
conditions21. This study also confirmed this association. 
“Over time, diabetes damages the small blood vessels in 
the body, causing the walls of the blood vessels to stiffen. 
This increases pressure, which leads to high blood 
pressure”.

Convenient means of transportation and the 
advancements in the internet led to more people 
spending a sedentary life22. Also increase in obesity 
due to higher consumption of fatty foods, which are 
no longer confined to high-income countries, has led 
to a higher burden of chronic diseases. Previous 
research noted a moderate physical activity every 
day was an important non-pharmacological 
treatment to lower the risk of hypertension and 
diabetes. In line with these studies, the present study 
found as the level of recreation increases, the 
prevalence of hypertension decreases; thus, showing 
an inverse relationship between recreation and 

hypertension. This study gives evidence that higher 
levels of physical activity in adulthood can partially 
offset the increased risks of hypertension23,24.

Other studies suggested that hypertension is more 
common in alcohol users and smokers25-27. Thus, 
alcohol consumption and tobacco use are 
considered a strong risk factor for the development of 
hypertension. In this study, of those who had 
hypertension only 25% were smokers showing smoking 
and alcohol had no impact on high blood pressure, 
so the study did not find a significant relationship 
between alcohol and tobacco use and hypertension. 
The analysis identified a strong relationship between 
personal history of ischemic heart disease and TIA with 
that hypertension that was similar to previous 
studies28,29. Likewise, Cipolla et al. reported that 
hypertension is a prominent determinant in the stroke 
population30. It causes increased shear stress, 
endothelial dysfunction, and large artery stiffness to 
the cerebral microcirculation. And this is a significant 
risk factor in the development of stroke. Effective 
measures should be taken to control hypertension 
which will reduce the risk of stroke.

It would be pertinent to mention certain limitations in this 
study. As this study was conducted in a selected slum 
area in Karachi, it might not be representative of the 
entire slum population of Pakistan. In the study, only a 
few participants have disclosed alcohol and tobacco 
intake; which might be under-representation owing to 
the religious and cultural environment and fear of 
shame.

Immediate measures such as awareness, early 
detection of hypertension, and adequate treatment 
and good control of dyslipidemia and diabetes are 
required through organized health education 
programs for the prevention and control of 
hypertension and its risk factors among the general 
mass.

CONCLUSION
The prevalence of hypertension (29.7%) in the slums of 
Karachi was quite high. The disease has strong 
associations with determinants such as 
hyperlipidemia, diabetes and a family history of 
premature coronary artery disease that adds to 
morbidities like ischemic heart disease and 
cerebrovascular diseases. Therefore, immediate and 
effective measures to increase awareness, early 
detection and control of hypertension, diabetes and 
hyperlipidemia should be taken through effective 
community programs at the individual as well as 
national level.
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