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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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ORIGINAL ARTICLE

ABSTRACT

Background: Variable anatomy, hallmark of sinonasal region is the reason for the etiology of 
sinonasal symptoms such as rhinogenic headache. This study aimed to investigate the incidence of 
anatomical variations of the nasal cavity and paranasal sinuses in sinusitis patients with complaint of 
rhinogenic headache on computed tomography of paranasal sinuses, and the correlation of these 
variants with a rhinogenic headache.

Methods: A prospective cross-sectional study (n=50) of 18-60 years having sinusitis with rhinogenic 
headache was steered at the Department of Radiology in the PNS Shifa Hospital of Karachi, 
Pakistan, between June-December 2021. After obtaining written informed consent, all subjects were 
investigated for various anatomical variants of the sinonasal region detected on computed 
tomographic scans of paranasal sinuses and were correlated with a rhinogenic headache. The 
Chi-square test and Pearson correlation were applied for statistical analysis and the level of 
significance was set at p≤ 0.05.   

Results:  The most common anatomical variant of sinonasal region detected was agger nasi cells 
32(64%) (Right: ρ/r -0.24, p =0.09; Left: ρ/r -0.28, p = 0.04), followed by deviated nasal septum 28(56%) 
(ρ/r 0.04, p= 0.75), concha bullosa 23(46%) (ρ/r 0.07, p=0.59), deviated nasal septum with bony spur 
(ρ/r 0.07, p=0.62) and other variants. The overall, study found male (68%) predominance. Significant 
association existed between rhinogenic headache and some of the anatomical variants along with 
sinus mucosal thickening (p<0.05). 

Conclusion: The significant association (p<0.05) was found between rhinogenic headache and 
different anatomical variants like agger nasi cells, left-sided agger nasi cells, right-sided Haller’s cells, 
left-sided maxillary and ethmoid sinusitis. 

Keywords: Rhinogenic Headache; CT-PNS; Sinonasal Region; Anatomical Variants.
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INTRODUCTION
The 640,000 radius and/or ulna fractures were 
reported in the United States alone, in 2001, 
accounting for nearly 1.5 percent of all emergency 
room visits. In the paediatrics and elderly 

populations, distal radius fractures account for 25% 
and 18% of all fractures, respectively1,2. As a result of 
increasing  average  life  expectancy,  distal  radius 
articular fractures are reliably  increasing3. Because 
of increased functional demand by elderly patients 

and short duration of functional rehabilitation as 
compared to non-operative cast immobilization 
leading to stiffness of wrist and fingers, a rising 
increase in surgical versus non-operative treatment 
of displaced articular fractures has recently been 
described3.

Non-displaced simple fractures are usually treated 
without surgery with a plaster cast. Because they 
heal in an unfavorable anatomical position, unsta-
ble fractures are commonly treated surgically4. 
Closed reduction and percutaneous K-wire fixation, 
fixation with volar or dorsal plates (locking or 
nonlocking), bridge plating, use of an external 
fixator, or a combination of these treatments are 
surgical and nonsurgical management options for 
patients with distal radius fractures1,2. Although the 
optimum treatment decision is dependent on the 
fracture characteristics (open/closed, un-dis-
placed/displaced, extra-/intra-articular), there is 
just a small body of high-quality evidence to 
support it. The American Academy of Orthopedic 
Surgeons (AAOS) provided 29 recommendations in 
their clinical practice guidelines for distal radius 
fracture; none of these recommendations obtained 
a satisfactory grade due to the poor quality of the 
evidence1.

External fixation and Kirschner-wire stabilization have 
been linked to an increased risk of infection in several 
studies2. Patients with high demands may benefit from 
open reduction with locking volar plates, even if 
functional outcomes in older individuals with low 
needs are satisfactory despite the presence of a 
deformity2.

The introduction of locking plates with locking 
screws opened new surgical possibilities for fracture 
fixation and stability, even with comminuted 
fractures and osteoporosis4. On the volar side of the 
wrist, the radial artery is radially retracted, and the 
fracture is exposed, reduced, and set with a locking 
plate and screws utilizing the FCR technique. Early 
wrist range of motion is crucial for a successful 
postoperative recovery with volar plating. In any 
scenario, if standard locking plate application 
principles are not followed, there is a considerable 
risk of consequences such as median nerve palsy, 
tendon irritation, and tendon rupture4. There have 
been favorable outcomes of distal radius volar 
locking plate as compared to CRIF with K-wires 
group because of earlier mobilization3. 

In a study published in 2018, it was found that Closed 
reduction and percutaneous pinning (CRPP) was an 
effective tool for recovering radiographic parameters 
following carefully selected types A and C distal radius 
fractures and that most patients had a good or 
exceptional range of wrist mobility after treatment 
with CRPP5. The objective was to determine the 

functional outcomes in patients with displaced distal 
radius fractures treated with CRIF with K-wires with 
ORIF with distal radius Volar locking plate in this study.

METHODS
In this study, 118 patients, who sustained Distal 
Radius Fractures, were included and retrospectively 
analyzed, with 89 of them receiving Open 
Reduction and Internal Fixation (ORIF) and 29 
receiving CRIF (with K-wires), and were managed at 
Dr. Ziauddin University Hospital Karachi from 
January 2017 to October 2020. The study included 
patients of all ages, genders, and races who 
matched the inclusion criteria.

The inclusion criteria included all patients with >18 
years of age, sustaining isolated distal radius fracture 
with >15° lateral displacement and>5mm radial 
shortening on the frontal plane, and fractures 
classified as B, C1-C2 type (Simple articular fractures) 
in AO classification. While exclusion criteria consisted 
of all open fractures and compromised neurovascular 
state, polytrauma, A and C3 type fractures types in 
AO, ipsilateral upper extremity fracture (Floating 
elbow) and bilateral wrist fractures.

In the ORIF group, the treatment protocol followed 
with FCR approach, reduction and internal fixation 
with angular stable plate and functional 
rehabilitation 15 days following surgery; while CRIF 
with K-wires followed Closed reduction and 
percutaneous K-wire fixation, 2-3 K-wires implanted 
from distal to the proximal region of fracture 
engaging opposing cortex and one K-wire for distal 
stability of radio-ulnar joint, if necessary, further 
stabilized in a brachio-metacarpal plaster cast. The 
wires and cast were removed after 6 weeks, 
followed by functional rehabilitation.

For patients that were surgically managed with 
Open Reduction and Internal Fixation (ORIF), the 
flexor carpi radialis (FCR) approach for Distal Radius 
Fracture was utilized, and the surgeons were familiar 
with the implants used. The patient selection for 
ORIF and K-Wire was decided considering the 
fracture pattern, patient’s medical and clinical 
history and presenting status, adequacy of closed 
reduction and surgeon choice. All the patients’ 
clinical and radiological findings were documented 
both before and after surgery. The study used 
anteroposterior and lateral X-ray scans of the wrist 
as radiographic examinations.

In a few patients undergoing ORIF, a wrist splint was 
applied post-operatively, which was removed two 
weeks later during the follow-up visit. Concomitantly, 
the splint applied with K-wires was removed at the 
period of 6 weeks along with the K-wires. Metal staple 
sutures were used in cases with ORIF and were 
removed after 2 weeks. Antibiotics were used for 

three doses perioperatively and analgesics were 
advised considering each patient. The DASH score 
was used to calculate the Functional Outcomes (at 3 
and 6 months of follow-up). A t-test was used to 
compare the functional outcomes of the two groups, 
and it was done on SPSS version 23.0. 

RESULTS
A total of 118 patients were managed for Distal 
Radius Articular Fractures. Of these 34(28.8 %) were 
females and 84 (71.2 %) were males with an M: F 

ratio of 2.5:1. The average age of the participants 
was around 40.9. The right-hand dominancy was 
found in 94 patients (79.7 %) while left-hand 
dominant patients were 24 (20.3%). There were 33 
(28.0%) patients with reported tobacco smoking. 
The patients with desk jobs were 88 (74.6%) while 
field workers were 30 (25.4%). It was observed to 
have AO 23-B in 29 patients (24.6%), AO 23-C1 to be 
52 patients (44.1%) and AO 23-C2 fractures in 37 
patients (31.4 %) (Table 1 and Figure 1). 
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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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INTRODUCTION
The term rhinogenic headache (RH) has been an 
important topic of research for several years and 
due to its complexity further exploration of the 
symptom is important. Although, it is a widespread 
pain syndrome that involves the region around the 
nasal cavity and orbit in subjects with underlying 
diseases and deformation its etiology, pathology, 
association with sinusitis, sinus anatomic variants 
and treatment are still unclear. The International 
Headache Society (IHS) has classified recognized 
RH, despite the limited reported evidence of the 
existence of RH1. RH is a distinct type of headache 
that has received an amplified amount of 
consideration in literature over the past 20 years. 
Rhinogenic headache is an important symptom for 
all medical professionals as physicians face difficulty 
in recognizing the reason behind this distinct type of 
headache which may be associated with variable 
anatomy of the sinonasal region. Hence due to its 
frequency in misdiagnosis, it remains a matter of 
research and discussion in literature2.

Sinusitis is caused due to anatomical-variations result-
ing in obstruction or blockage, various other infec-
tions, or allergies which affects the quality of human 
life significantly for more than 5% of the population3. 
According to Alshaikh and Aldhurais, some of the 
areas near paranasal sinuses like orbit with relation to 
the presence of Haller-cells in orbital-floor, anteri-
or-cranial-fossa injury due to aerated crista-galli, 
optic-nerve trauma due to variable anatomy are at 
great risk for significant injuries with consequential 
intra-operative complications. Hence the knowledge 
of anatomical variations of the sinonasal region is 
crucial for endoscopic surgeons as well as for radiolo-
gists for preoperative assessment and to avoid 
iatrogenic intra-operative and post-surgical compli-
cations. In every case of sinus-mucosal disease wheth-
er inflammatory or non-inflammatory the etiopatholo-
gy of RH is unclear and the cause behind RH being 
poorly defined is widely debated4. 

Nowadays the term rhinogenic headache is used 
increasingly, but at the same time, it is frequently a 
misdiagnosis because of difficulty in finding a 
widely-acceptable description of RH which can 
lead to unsuitable treatment strategies1. This distinct 
type of headache should not be overlooked or 
mixed with other types of aches such as migraine, 
stress headaches and many other types. Other 
conditions should be excluded carefully. The proper 
diagnosis is required to provide quality of patient’s 
life to reduce suffering from RH due to sinus-mucosal 
thickening, or various anatomical-factors5-7.

Literature search shows that authors have anticipated 
a correlation between the presence of RH and sinon-
asal anatomical variants. In this regard, computed 
tomography (CT) plays a vital role in identifying 

various sinus findings including normal anatomy, 
pathology and anatomical variants such as deviat-
ed-nasal-septum (DNS), concha-bullosa (CB) and 
many other variants that could participate in the 
etiology of RH8,9. Many anatomical variations of the 
nasal cavity and paranasal sinuses may be a causa-
tive factor for RH. In the literature search, very few 
studies are done regarding this distinct type of head-
ache and its correlation with anatomical variants 
detected on CT-PNS. To highlight the importance of 
this widespread pain syndrome which is often 
overlooked because of many reasons that could be 
an ill-defined description of RH, less knowledge of 
anatomical variants and many others. The present 
study was designed to observe the prevalence of 
various anatomical variants of nasal cavity and PNS 
along with its correlation with RH.

METHODS
This research was a cross-sectional study (n=50), 
conducted between June-December 2021, in the 
Department of Radiology in PNS Shifa Hospital of 
Karachi. The Institutional Review Board (IRB) of 
Bahria University Medical and Dental College, 
approved this research with the ERC reference 
number: 63/2021. The methodology was elucidated 
to all subjects and clarification about the 
procedure of the study was given, if required. 

Non-Probability-sampling technique and OpenEpi 
version 3 calculator was used for sample size. The total 
duration of the study was 6 months. The symptomatic 
subjects of sinusitis having RH, which were recruited 
and diagnosed from ENT-Department to the Radiolo-
gy-Department, for CT-PNS were considered for this 
study. The inclusion criteria of this research were 
subjects symptomatic of sinusitis including both 
genders ranging from 18-60 years having RH, the 
radiologically mucosal thickness of sinus more than 1 
mm. The exclusion criteria included facial trauma, 
sinonasal polyposis, malignancy, fungal infection, 
previous sinus surgery, other types of headaches such 
as migraine/stress/chronic headaches and pregnant 
females. All subjects were investigated for various 
anatomical variations of the sinonasal region includ-
ing the septum, turbinate, uncinate-process, ethmoi-
dal-cells, sinus-hypoplasia, and asymmetry of sinus 
cavities. The subjects fulfilling the inclusion conditions 
and those who were willing to participate obtained 
written informed consent. 

After taking detailed history including demographic 
data, symptoms, and physical examination, 
subjects were considered for CT-PNS. The CT scan 
was done in both view coronal and axial. Toshiba’s 
160-slice-Prime Aquilion CT scan was used for 
radiography. The prone position was considered for 
the coronal imaging and hard-palate was made as 
to the point of reference and the plane of section 
was perpendicular to the hard palate. Direct scans 

were made from the frontal sinus (anterior wall) and 
sphenoid sinus (posterior wall). The axial view 
imaging was done in the supine position and the 
orbitomeatal-line was considered as the reference 
point. The slice-thickness was 3 mm thick and the 
computed tomographic exposure settings were 120 
kV and 80 mAs. In the tomography reporting room, 
the scans were analyzed for all the possible findings 
including various anatomical variations of the nasal 
cavity and paranasal sinuses. After complete 
reporting of every subject, all anatomical variations 
of the nasal cavity and paranasal sinuses were 
noted on the proforma.

The research data were analyzed by using 
Statistical Package for Social Sciences version-23.0 
for Windows (SPSS). For quantitative and qualitative 
variables mean, standard deviation, frequency and 
percentages were calculated. The Chi-square and 
Pearson correlation was applied for the statistical 
analysis. The level of significance was set at p≤ 0.05.

RESULTS
The mean age of study participants was 42.68±18.22. 
The overall study found male predominance with a 
reported frequency of 68% and 32% of females 
having sinusitis associated with RH as shown in Figure 1. 

INTRODUCTION
The 640,000 radius and/or ulna fractures were 
reported in the United States alone, in 2001, 
accounting for nearly 1.5 percent of all emergency 
room visits. In the paediatrics and elderly 

populations, distal radius fractures account for 25% 
and 18% of all fractures, respectively1,2. As a result of 
increasing  average  life  expectancy,  distal  radius 
articular fractures are reliably  increasing3. Because 
of increased functional demand by elderly patients 

and short duration of functional rehabilitation as 
compared to non-operative cast immobilization 
leading to stiffness of wrist and fingers, a rising 
increase in surgical versus non-operative treatment 
of displaced articular fractures has recently been 
described3.

Non-displaced simple fractures are usually treated 
without surgery with a plaster cast. Because they 
heal in an unfavorable anatomical position, unsta-
ble fractures are commonly treated surgically4. 
Closed reduction and percutaneous K-wire fixation, 
fixation with volar or dorsal plates (locking or 
nonlocking), bridge plating, use of an external 
fixator, or a combination of these treatments are 
surgical and nonsurgical management options for 
patients with distal radius fractures1,2. Although the 
optimum treatment decision is dependent on the 
fracture characteristics (open/closed, un-dis-
placed/displaced, extra-/intra-articular), there is 
just a small body of high-quality evidence to 
support it. The American Academy of Orthopedic 
Surgeons (AAOS) provided 29 recommendations in 
their clinical practice guidelines for distal radius 
fracture; none of these recommendations obtained 
a satisfactory grade due to the poor quality of the 
evidence1.

External fixation and Kirschner-wire stabilization have 
been linked to an increased risk of infection in several 
studies2. Patients with high demands may benefit from 
open reduction with locking volar plates, even if 
functional outcomes in older individuals with low 
needs are satisfactory despite the presence of a 
deformity2.

The introduction of locking plates with locking 
screws opened new surgical possibilities for fracture 
fixation and stability, even with comminuted 
fractures and osteoporosis4. On the volar side of the 
wrist, the radial artery is radially retracted, and the 
fracture is exposed, reduced, and set with a locking 
plate and screws utilizing the FCR technique. Early 
wrist range of motion is crucial for a successful 
postoperative recovery with volar plating. In any 
scenario, if standard locking plate application 
principles are not followed, there is a considerable 
risk of consequences such as median nerve palsy, 
tendon irritation, and tendon rupture4. There have 
been favorable outcomes of distal radius volar 
locking plate as compared to CRIF with K-wires 
group because of earlier mobilization3. 

In a study published in 2018, it was found that Closed 
reduction and percutaneous pinning (CRPP) was an 
effective tool for recovering radiographic parameters 
following carefully selected types A and C distal radius 
fractures and that most patients had a good or 
exceptional range of wrist mobility after treatment 
with CRPP5. The objective was to determine the 

functional outcomes in patients with displaced distal 
radius fractures treated with CRIF with K-wires with 
ORIF with distal radius Volar locking plate in this study.

METHODS
In this study, 118 patients, who sustained Distal 
Radius Fractures, were included and retrospectively 
analyzed, with 89 of them receiving Open 
Reduction and Internal Fixation (ORIF) and 29 
receiving CRIF (with K-wires), and were managed at 
Dr. Ziauddin University Hospital Karachi from 
January 2017 to October 2020. The study included 
patients of all ages, genders, and races who 
matched the inclusion criteria.

The inclusion criteria included all patients with >18 
years of age, sustaining isolated distal radius fracture 
with >15° lateral displacement and>5mm radial 
shortening on the frontal plane, and fractures 
classified as B, C1-C2 type (Simple articular fractures) 
in AO classification. While exclusion criteria consisted 
of all open fractures and compromised neurovascular 
state, polytrauma, A and C3 type fractures types in 
AO, ipsilateral upper extremity fracture (Floating 
elbow) and bilateral wrist fractures.

In the ORIF group, the treatment protocol followed 
with FCR approach, reduction and internal fixation 
with angular stable plate and functional 
rehabilitation 15 days following surgery; while CRIF 
with K-wires followed Closed reduction and 
percutaneous K-wire fixation, 2-3 K-wires implanted 
from distal to the proximal region of fracture 
engaging opposing cortex and one K-wire for distal 
stability of radio-ulnar joint, if necessary, further 
stabilized in a brachio-metacarpal plaster cast. The 
wires and cast were removed after 6 weeks, 
followed by functional rehabilitation.

For patients that were surgically managed with 
Open Reduction and Internal Fixation (ORIF), the 
flexor carpi radialis (FCR) approach for Distal Radius 
Fracture was utilized, and the surgeons were familiar 
with the implants used. The patient selection for 
ORIF and K-Wire was decided considering the 
fracture pattern, patient’s medical and clinical 
history and presenting status, adequacy of closed 
reduction and surgeon choice. All the patients’ 
clinical and radiological findings were documented 
both before and after surgery. The study used 
anteroposterior and lateral X-ray scans of the wrist 
as radiographic examinations.

In a few patients undergoing ORIF, a wrist splint was 
applied post-operatively, which was removed two 
weeks later during the follow-up visit. Concomitantly, 
the splint applied with K-wires was removed at the 
period of 6 weeks along with the K-wires. Metal staple 
sutures were used in cases with ORIF and were 
removed after 2 weeks. Antibiotics were used for 

three doses perioperatively and analgesics were 
advised considering each patient. The DASH score 
was used to calculate the Functional Outcomes (at 3 
and 6 months of follow-up). A t-test was used to 
compare the functional outcomes of the two groups, 
and it was done on SPSS version 23.0. 

RESULTS
A total of 118 patients were managed for Distal 
Radius Articular Fractures. Of these 34(28.8 %) were 
females and 84 (71.2 %) were males with an M: F 

ratio of 2.5:1. The average age of the participants 
was around 40.9. The right-hand dominancy was 
found in 94 patients (79.7 %) while left-hand 
dominant patients were 24 (20.3%). There were 33 
(28.0%) patients with reported tobacco smoking. 
The patients with desk jobs were 88 (74.6%) while 
field workers were 30 (25.4%). It was observed to 
have AO 23-B in 29 patients (24.6%), AO 23-C1 to be 
52 patients (44.1%) and AO 23-C2 fractures in 37 
patients (31.4 %) (Table 1 and Figure 1). 
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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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INTRODUCTION
The term rhinogenic headache (RH) has been an 
important topic of research for several years and 
due to its complexity further exploration of the 
symptom is important. Although, it is a widespread 
pain syndrome that involves the region around the 
nasal cavity and orbit in subjects with underlying 
diseases and deformation its etiology, pathology, 
association with sinusitis, sinus anatomic variants 
and treatment are still unclear. The International 
Headache Society (IHS) has classified recognized 
RH, despite the limited reported evidence of the 
existence of RH1. RH is a distinct type of headache 
that has received an amplified amount of 
consideration in literature over the past 20 years. 
Rhinogenic headache is an important symptom for 
all medical professionals as physicians face difficulty 
in recognizing the reason behind this distinct type of 
headache which may be associated with variable 
anatomy of the sinonasal region. Hence due to its 
frequency in misdiagnosis, it remains a matter of 
research and discussion in literature2.

Sinusitis is caused due to anatomical-variations result-
ing in obstruction or blockage, various other infec-
tions, or allergies which affects the quality of human 
life significantly for more than 5% of the population3. 
According to Alshaikh and Aldhurais, some of the 
areas near paranasal sinuses like orbit with relation to 
the presence of Haller-cells in orbital-floor, anteri-
or-cranial-fossa injury due to aerated crista-galli, 
optic-nerve trauma due to variable anatomy are at 
great risk for significant injuries with consequential 
intra-operative complications. Hence the knowledge 
of anatomical variations of the sinonasal region is 
crucial for endoscopic surgeons as well as for radiolo-
gists for preoperative assessment and to avoid 
iatrogenic intra-operative and post-surgical compli-
cations. In every case of sinus-mucosal disease wheth-
er inflammatory or non-inflammatory the etiopatholo-
gy of RH is unclear and the cause behind RH being 
poorly defined is widely debated4. 

Nowadays the term rhinogenic headache is used 
increasingly, but at the same time, it is frequently a 
misdiagnosis because of difficulty in finding a 
widely-acceptable description of RH which can 
lead to unsuitable treatment strategies1. This distinct 
type of headache should not be overlooked or 
mixed with other types of aches such as migraine, 
stress headaches and many other types. Other 
conditions should be excluded carefully. The proper 
diagnosis is required to provide quality of patient’s 
life to reduce suffering from RH due to sinus-mucosal 
thickening, or various anatomical-factors5-7.

Literature search shows that authors have anticipated 
a correlation between the presence of RH and sinon-
asal anatomical variants. In this regard, computed 
tomography (CT) plays a vital role in identifying 

various sinus findings including normal anatomy, 
pathology and anatomical variants such as deviat-
ed-nasal-septum (DNS), concha-bullosa (CB) and 
many other variants that could participate in the 
etiology of RH8,9. Many anatomical variations of the 
nasal cavity and paranasal sinuses may be a causa-
tive factor for RH. In the literature search, very few 
studies are done regarding this distinct type of head-
ache and its correlation with anatomical variants 
detected on CT-PNS. To highlight the importance of 
this widespread pain syndrome which is often 
overlooked because of many reasons that could be 
an ill-defined description of RH, less knowledge of 
anatomical variants and many others. The present 
study was designed to observe the prevalence of 
various anatomical variants of nasal cavity and PNS 
along with its correlation with RH.

METHODS
This research was a cross-sectional study (n=50), 
conducted between June-December 2021, in the 
Department of Radiology in PNS Shifa Hospital of 
Karachi. The Institutional Review Board (IRB) of 
Bahria University Medical and Dental College, 
approved this research with the ERC reference 
number: 63/2021. The methodology was elucidated 
to all subjects and clarification about the 
procedure of the study was given, if required. 

Non-Probability-sampling technique and OpenEpi 
version 3 calculator was used for sample size. The total 
duration of the study was 6 months. The symptomatic 
subjects of sinusitis having RH, which were recruited 
and diagnosed from ENT-Department to the Radiolo-
gy-Department, for CT-PNS were considered for this 
study. The inclusion criteria of this research were 
subjects symptomatic of sinusitis including both 
genders ranging from 18-60 years having RH, the 
radiologically mucosal thickness of sinus more than 1 
mm. The exclusion criteria included facial trauma, 
sinonasal polyposis, malignancy, fungal infection, 
previous sinus surgery, other types of headaches such 
as migraine/stress/chronic headaches and pregnant 
females. All subjects were investigated for various 
anatomical variations of the sinonasal region includ-
ing the septum, turbinate, uncinate-process, ethmoi-
dal-cells, sinus-hypoplasia, and asymmetry of sinus 
cavities. The subjects fulfilling the inclusion conditions 
and those who were willing to participate obtained 
written informed consent. 

After taking detailed history including demographic 
data, symptoms, and physical examination, 
subjects were considered for CT-PNS. The CT scan 
was done in both view coronal and axial. Toshiba’s 
160-slice-Prime Aquilion CT scan was used for 
radiography. The prone position was considered for 
the coronal imaging and hard-palate was made as 
to the point of reference and the plane of section 
was perpendicular to the hard palate. Direct scans 

were made from the frontal sinus (anterior wall) and 
sphenoid sinus (posterior wall). The axial view 
imaging was done in the supine position and the 
orbitomeatal-line was considered as the reference 
point. The slice-thickness was 3 mm thick and the 
computed tomographic exposure settings were 120 
kV and 80 mAs. In the tomography reporting room, 
the scans were analyzed for all the possible findings 
including various anatomical variations of the nasal 
cavity and paranasal sinuses. After complete 
reporting of every subject, all anatomical variations 
of the nasal cavity and paranasal sinuses were 
noted on the proforma.

The research data were analyzed by using 
Statistical Package for Social Sciences version-23.0 
for Windows (SPSS). For quantitative and qualitative 
variables mean, standard deviation, frequency and 
percentages were calculated. The Chi-square and 
Pearson correlation was applied for the statistical 
analysis. The level of significance was set at p≤ 0.05.

RESULTS
The mean age of study participants was 42.68±18.22. 
The overall study found male predominance with a 
reported frequency of 68% and 32% of females 
having sinusitis associated with RH as shown in Figure 1. 

The presence of anatomical variations of the nasal 
cavity and paranasal sinuses was observed in all study 
participants with variable frequencies (Table 1). A 
significant association existed between Rhinogenic 

headache (RH) and agger-nasi-cells with a p-value of 
0.04. No other significant association was observed 
between anatomical-variant of the nasal cavity 
along with PNS and RH (Table 1). 

* DNS=deviated-nasal-septum/CB=concha-bullosa/UP= uncinate-process.

Figure 1: Frequency of anatomical variations of sinonasal region.

INTRODUCTION
The 640,000 radius and/or ulna fractures were 
reported in the United States alone, in 2001, 
accounting for nearly 1.5 percent of all emergency 
room visits. In the paediatrics and elderly 

populations, distal radius fractures account for 25% 
and 18% of all fractures, respectively1,2. As a result of 
increasing  average  life  expectancy,  distal  radius 
articular fractures are reliably  increasing3. Because 
of increased functional demand by elderly patients 

and short duration of functional rehabilitation as 
compared to non-operative cast immobilization 
leading to stiffness of wrist and fingers, a rising 
increase in surgical versus non-operative treatment 
of displaced articular fractures has recently been 
described3.

Non-displaced simple fractures are usually treated 
without surgery with a plaster cast. Because they 
heal in an unfavorable anatomical position, unsta-
ble fractures are commonly treated surgically4. 
Closed reduction and percutaneous K-wire fixation, 
fixation with volar or dorsal plates (locking or 
nonlocking), bridge plating, use of an external 
fixator, or a combination of these treatments are 
surgical and nonsurgical management options for 
patients with distal radius fractures1,2. Although the 
optimum treatment decision is dependent on the 
fracture characteristics (open/closed, un-dis-
placed/displaced, extra-/intra-articular), there is 
just a small body of high-quality evidence to 
support it. The American Academy of Orthopedic 
Surgeons (AAOS) provided 29 recommendations in 
their clinical practice guidelines for distal radius 
fracture; none of these recommendations obtained 
a satisfactory grade due to the poor quality of the 
evidence1.

External fixation and Kirschner-wire stabilization have 
been linked to an increased risk of infection in several 
studies2. Patients with high demands may benefit from 
open reduction with locking volar plates, even if 
functional outcomes in older individuals with low 
needs are satisfactory despite the presence of a 
deformity2.

The introduction of locking plates with locking 
screws opened new surgical possibilities for fracture 
fixation and stability, even with comminuted 
fractures and osteoporosis4. On the volar side of the 
wrist, the radial artery is radially retracted, and the 
fracture is exposed, reduced, and set with a locking 
plate and screws utilizing the FCR technique. Early 
wrist range of motion is crucial for a successful 
postoperative recovery with volar plating. In any 
scenario, if standard locking plate application 
principles are not followed, there is a considerable 
risk of consequences such as median nerve palsy, 
tendon irritation, and tendon rupture4. There have 
been favorable outcomes of distal radius volar 
locking plate as compared to CRIF with K-wires 
group because of earlier mobilization3. 

In a study published in 2018, it was found that Closed 
reduction and percutaneous pinning (CRPP) was an 
effective tool for recovering radiographic parameters 
following carefully selected types A and C distal radius 
fractures and that most patients had a good or 
exceptional range of wrist mobility after treatment 
with CRPP5. The objective was to determine the 

functional outcomes in patients with displaced distal 
radius fractures treated with CRIF with K-wires with 
ORIF with distal radius Volar locking plate in this study.

METHODS
In this study, 118 patients, who sustained Distal 
Radius Fractures, were included and retrospectively 
analyzed, with 89 of them receiving Open 
Reduction and Internal Fixation (ORIF) and 29 
receiving CRIF (with K-wires), and were managed at 
Dr. Ziauddin University Hospital Karachi from 
January 2017 to October 2020. The study included 
patients of all ages, genders, and races who 
matched the inclusion criteria.

The inclusion criteria included all patients with >18 
years of age, sustaining isolated distal radius fracture 
with >15° lateral displacement and>5mm radial 
shortening on the frontal plane, and fractures 
classified as B, C1-C2 type (Simple articular fractures) 
in AO classification. While exclusion criteria consisted 
of all open fractures and compromised neurovascular 
state, polytrauma, A and C3 type fractures types in 
AO, ipsilateral upper extremity fracture (Floating 
elbow) and bilateral wrist fractures.

In the ORIF group, the treatment protocol followed 
with FCR approach, reduction and internal fixation 
with angular stable plate and functional 
rehabilitation 15 days following surgery; while CRIF 
with K-wires followed Closed reduction and 
percutaneous K-wire fixation, 2-3 K-wires implanted 
from distal to the proximal region of fracture 
engaging opposing cortex and one K-wire for distal 
stability of radio-ulnar joint, if necessary, further 
stabilized in a brachio-metacarpal plaster cast. The 
wires and cast were removed after 6 weeks, 
followed by functional rehabilitation.

For patients that were surgically managed with 
Open Reduction and Internal Fixation (ORIF), the 
flexor carpi radialis (FCR) approach for Distal Radius 
Fracture was utilized, and the surgeons were familiar 
with the implants used. The patient selection for 
ORIF and K-Wire was decided considering the 
fracture pattern, patient’s medical and clinical 
history and presenting status, adequacy of closed 
reduction and surgeon choice. All the patients’ 
clinical and radiological findings were documented 
both before and after surgery. The study used 
anteroposterior and lateral X-ray scans of the wrist 
as radiographic examinations.

In a few patients undergoing ORIF, a wrist splint was 
applied post-operatively, which was removed two 
weeks later during the follow-up visit. Concomitantly, 
the splint applied with K-wires was removed at the 
period of 6 weeks along with the K-wires. Metal staple 
sutures were used in cases with ORIF and were 
removed after 2 weeks. Antibiotics were used for 

three doses perioperatively and analgesics were 
advised considering each patient. The DASH score 
was used to calculate the Functional Outcomes (at 3 
and 6 months of follow-up). A t-test was used to 
compare the functional outcomes of the two groups, 
and it was done on SPSS version 23.0. 

RESULTS
A total of 118 patients were managed for Distal 
Radius Articular Fractures. Of these 34(28.8 %) were 
females and 84 (71.2 %) were males with an M: F 

ratio of 2.5:1. The average age of the participants 
was around 40.9. The right-hand dominancy was 
found in 94 patients (79.7 %) while left-hand 
dominant patients were 24 (20.3%). There were 33 
(28.0%) patients with reported tobacco smoking. 
The patients with desk jobs were 88 (74.6%) while 
field workers were 30 (25.4%). It was observed to 
have AO 23-B in 29 patients (24.6%), AO 23-C1 to be 
52 patients (44.1%) and AO 23-C2 fractures in 37 
patients (31.4 %) (Table 1 and Figure 1). 

Anatomical Variations of Rhinogenic Headache and Its Relation with Sinusitis: A Computerized Tomography (CT) Scan Study
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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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A significant association was found between 
left-sided agger-nasi-cells and RH with a p-value of 
0.04, in addition to it, significant association existed 
between right-sided Haller-cells and RH with a 
p-value of 0.03. When other variants were 
correlated with RH non-significant results were 
observed whereas a significant association was 

found between left-sided maxillary, ethmoid 
sinusitis, and RH with a p-value of 0.03, 0.05 
respectively while no other significant association 
was observed between sinus-mucosal thickening 
and RH (Table 2). A Scatter plot representing overall 
significant p-values against frequency is shown in 
Figure 2.

Table 1: Anatomical variations of nasal cavity and paranasal sinuses (PNS) and its correlation with Rhinogenic
Headache (RH).

Anatomical Variants 
No. of Subjects (N=50)

Frequency (%)

Rhinogenic Headache

/r p-Value

DNS* 28(56.0) 0.04 0.75

Septal Spur 19(38.0) -.01 0.94

Superior-CB* 1(2.0) -.13 0.34

Middle-CB* 23(46.0) 0.07 0.59

Paradoxical Middle-CB* 1(2.0) 0.14 0.30

Deviation of Upper-Edge of UP* 2(4.0) -.19 0.17

UP* Pneumatization 1(2.0) -1.37 0.34

Agger-Nasi-Cells 32(64.0) -.28 0.04*

Haller-Cells 5(10.0) 0.21 0.13

Onodi-Cells 5(10.0) -.05 0.71

Maxillary Septa 1(2.0) -.13 0.34

Hypoplastic Frontal Sinus 16(32.0) -.14 0.31

Asymmetrical cavities of the Sphenoid Sinus 8(16.0) -.09 0.52

*DNS=deviated-nasal-septum/CB=concha-bullosa/UP=uncinate-process;
p-value significant = ≤ 0.05/ρ=r=rho=Pearson correlation co-efficient.

INTRODUCTION
The 640,000 radius and/or ulna fractures were 
reported in the United States alone, in 2001, 
accounting for nearly 1.5 percent of all emergency 
room visits. In the paediatrics and elderly 

populations, distal radius fractures account for 25% 
and 18% of all fractures, respectively1,2. As a result of 
increasing  average  life  expectancy,  distal  radius 
articular fractures are reliably  increasing3. Because 
of increased functional demand by elderly patients 

and short duration of functional rehabilitation as 
compared to non-operative cast immobilization 
leading to stiffness of wrist and fingers, a rising 
increase in surgical versus non-operative treatment 
of displaced articular fractures has recently been 
described3.

Non-displaced simple fractures are usually treated 
without surgery with a plaster cast. Because they 
heal in an unfavorable anatomical position, unsta-
ble fractures are commonly treated surgically4. 
Closed reduction and percutaneous K-wire fixation, 
fixation with volar or dorsal plates (locking or 
nonlocking), bridge plating, use of an external 
fixator, or a combination of these treatments are 
surgical and nonsurgical management options for 
patients with distal radius fractures1,2. Although the 
optimum treatment decision is dependent on the 
fracture characteristics (open/closed, un-dis-
placed/displaced, extra-/intra-articular), there is 
just a small body of high-quality evidence to 
support it. The American Academy of Orthopedic 
Surgeons (AAOS) provided 29 recommendations in 
their clinical practice guidelines for distal radius 
fracture; none of these recommendations obtained 
a satisfactory grade due to the poor quality of the 
evidence1.

External fixation and Kirschner-wire stabilization have 
been linked to an increased risk of infection in several 
studies2. Patients with high demands may benefit from 
open reduction with locking volar plates, even if 
functional outcomes in older individuals with low 
needs are satisfactory despite the presence of a 
deformity2.

The introduction of locking plates with locking 
screws opened new surgical possibilities for fracture 
fixation and stability, even with comminuted 
fractures and osteoporosis4. On the volar side of the 
wrist, the radial artery is radially retracted, and the 
fracture is exposed, reduced, and set with a locking 
plate and screws utilizing the FCR technique. Early 
wrist range of motion is crucial for a successful 
postoperative recovery with volar plating. In any 
scenario, if standard locking plate application 
principles are not followed, there is a considerable 
risk of consequences such as median nerve palsy, 
tendon irritation, and tendon rupture4. There have 
been favorable outcomes of distal radius volar 
locking plate as compared to CRIF with K-wires 
group because of earlier mobilization3. 

In a study published in 2018, it was found that Closed 
reduction and percutaneous pinning (CRPP) was an 
effective tool for recovering radiographic parameters 
following carefully selected types A and C distal radius 
fractures and that most patients had a good or 
exceptional range of wrist mobility after treatment 
with CRPP5. The objective was to determine the 

functional outcomes in patients with displaced distal 
radius fractures treated with CRIF with K-wires with 
ORIF with distal radius Volar locking plate in this study.

METHODS
In this study, 118 patients, who sustained Distal 
Radius Fractures, were included and retrospectively 
analyzed, with 89 of them receiving Open 
Reduction and Internal Fixation (ORIF) and 29 
receiving CRIF (with K-wires), and were managed at 
Dr. Ziauddin University Hospital Karachi from 
January 2017 to October 2020. The study included 
patients of all ages, genders, and races who 
matched the inclusion criteria.

The inclusion criteria included all patients with >18 
years of age, sustaining isolated distal radius fracture 
with >15° lateral displacement and>5mm radial 
shortening on the frontal plane, and fractures 
classified as B, C1-C2 type (Simple articular fractures) 
in AO classification. While exclusion criteria consisted 
of all open fractures and compromised neurovascular 
state, polytrauma, A and C3 type fractures types in 
AO, ipsilateral upper extremity fracture (Floating 
elbow) and bilateral wrist fractures.

In the ORIF group, the treatment protocol followed 
with FCR approach, reduction and internal fixation 
with angular stable plate and functional 
rehabilitation 15 days following surgery; while CRIF 
with K-wires followed Closed reduction and 
percutaneous K-wire fixation, 2-3 K-wires implanted 
from distal to the proximal region of fracture 
engaging opposing cortex and one K-wire for distal 
stability of radio-ulnar joint, if necessary, further 
stabilized in a brachio-metacarpal plaster cast. The 
wires and cast were removed after 6 weeks, 
followed by functional rehabilitation.

For patients that were surgically managed with 
Open Reduction and Internal Fixation (ORIF), the 
flexor carpi radialis (FCR) approach for Distal Radius 
Fracture was utilized, and the surgeons were familiar 
with the implants used. The patient selection for 
ORIF and K-Wire was decided considering the 
fracture pattern, patient’s medical and clinical 
history and presenting status, adequacy of closed 
reduction and surgeon choice. All the patients’ 
clinical and radiological findings were documented 
both before and after surgery. The study used 
anteroposterior and lateral X-ray scans of the wrist 
as radiographic examinations.

In a few patients undergoing ORIF, a wrist splint was 
applied post-operatively, which was removed two 
weeks later during the follow-up visit. Concomitantly, 
the splint applied with K-wires was removed at the 
period of 6 weeks along with the K-wires. Metal staple 
sutures were used in cases with ORIF and were 
removed after 2 weeks. Antibiotics were used for 

three doses perioperatively and analgesics were 
advised considering each patient. The DASH score 
was used to calculate the Functional Outcomes (at 3 
and 6 months of follow-up). A t-test was used to 
compare the functional outcomes of the two groups, 
and it was done on SPSS version 23.0. 

RESULTS
A total of 118 patients were managed for Distal 
Radius Articular Fractures. Of these 34(28.8 %) were 
females and 84 (71.2 %) were males with an M: F 

ratio of 2.5:1. The average age of the participants 
was around 40.9. The right-hand dominancy was 
found in 94 patients (79.7 %) while left-hand 
dominant patients were 24 (20.3%). There were 33 
(28.0%) patients with reported tobacco smoking. 
The patients with desk jobs were 88 (74.6%) while 
field workers were 30 (25.4%). It was observed to 
have AO 23-B in 29 patients (24.6%), AO 23-C1 to be 
52 patients (44.1%) and AO 23-C2 fractures in 37 
patients (31.4 %) (Table 1 and Figure 1). 
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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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few years11-13. The results of the current study are 
witnessing that anatomical variants are the reason for 
the rhinogenic headache in sinusitis patients. 
Cantone et al. and Peric et al. believe that 
anatomical variants like ethmoidal cells, turbinate 
pneumatization and concha bullosa (CB) are the 
frequent variants observed in subjects with a 
rhinogenic headache. And out of these variants, 
middle turbinate concha-bullosa is strongly 
associated with the etiology of RH and can be 
considered as a causative factor for this distinct type 
of headache and should be considered for surgical 
treatment strategies10,14,15. The present study 
contradicts these findings as no significant association 
was observed between CB and RH. 

Among ethmoidal cells, the agger nasi cells were the 
most prominent variant responsible for the 
occurrence of rhinogenic headaches in patients with 
sinusitis. A significant association between ethmoidal 
cells (agger-nasi-cells, Haller-cells) and RH with 
significant p-values of 0.04 and 0.03 was observed 
respectively. One of the studies yielded a statistically 
significant correlation was observed between 
frontoethmoidal cells and RH10. This important finding 
suggests their probable role in dysfunctional 
ventilation of the frontal sinus, maybe because of their 
anatomical location close to frontal recess. The 
occurrence of ethmoidal and frontal cells may 
become a source of compression, and also adversely 
affect sinus drainage and ventilation hence resulting 
in sinus infections and a reason for rhinogenic 
headache16. This can be correlated with the results of 
the present study as a significant association was 
observed between left-sided maxillary sinusitis and 
ethmoid sinusitis and RH with a p-value of 0.03, and 
0.05 respectively. Research shows that very few 
studies are done related to this topic in which both the 
sinus-mucosal infection and anatomical variants of 
the sinonasal region are correlated with RH16-19. Some 
authors have investigated the prevalence of frontal 
cells and only a few studies are done in which the 
association of these cells with RH was observed20-22. 

The RH poses a particular diagnostic and therapeutic 
challenge to various medical personnel. The identifica-
tion and pathophysiology behind this ache are still not 
well understood but studies support the strategy of 
surgical correction of this ache with various endoscopic 
surgeries23. There has been advancement in the surgical 
management of sinusitis in recent years, particularly in 
endoscopic sinus and nasal surgeries, which requires the 
radiologist to identify the various sinus and nasal 
anatomical variants, to make aware the surgeon have 
detailed knowledge of sinonasal-anatomy and 
anatomical variants, many of these anatomical-varia-
tions are detectable only using computed tomogra-
phy23-25.

To highlight the significance of anatomical variants 

and their relation with clinical symptoms the present 
study was conducted to observe the presence of 
extremely complex anatomical variants of nasal 
region and PNS in patients suffering from sinusitis 
associated with RH and correlated these anatomical 
variants and mucosal thickening of the involved 
sinuses with RH. The study yielded that mostly male 
gender was involved in this type of headache 
associated with sinusitis and at the same time study 
suggest that anatomical variants were more 
prevalent in males as compared to females. The 
results of the present study showed that the significant 
association between anatomical variants and 
sinus-mucosal infection with rhinogenic headache 
gives a clue of their strong association of causing this 
distinct type of headache. The RH impose critical 
challenge in both ways’ diagnostic as well as 
therapeutic. CT-PNS reveals multiple complex 
anatomical variations of the nasal cavity and 
paranasal sinuses which may become a reason for 
RH. It is very important to correlate these anatomic 
variants with the clinical symptom of sinusitis such as 
RH.

CONCLUSION
A significant association existed between rhinogenic 
headache (RH) and agger-nasi-cells, and between 
left-sided agger-nasi-cells and right-sided Haller-cells. 
The left-sided maxillary and ethmoid sinusitis also 
showed significant results. Though these findings 
explain a close association between RH and some 
anatomical variants. Moreover, studies correlating 
changes in clinical symptoms or RH after surgical 
treatment of various anatomical variants along with 
sinus-mucosal contact points are still required.
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DISCUSSION
The rhinogenic headache is defined as intermittent 
pain which is usually referred to in the supraorbital 
region medially or pain located over the 
temporozygomatic-region and lasts for four hours, 
and relapse is observed frequently. In addition to the 
endoscopic examination, a CT scan of paranasal 

sinus cavities (CT-PNS) is strictly recommended before 
planning any proper therapeutic strategy for RH10. 

In this study overall males outnumbered females and 
this finding was supported by Adnan et al., Bakheet 
and Bakheet and La Mantia et al. concerning 
gender-based frequency in studies done in the last 

Rhinogenic Headache

Right Left

/r p-Value /r p-Value

Agger-Nasi-cells -.24 0.09 -.28 0.04*

Onodi-cells -.05 0.71 -.05 0.71

CB* 0.11 0.43 -.04 0.73

Haller-Cells 0.30 0.03* 0.21 0.13

DNS* 0.02 0.89 0.07 0.63

DNS* with Spur 0.07 0.62 -.02 0.85

Maxillary 0.12 0.38 0.30 0.03*

Ethmoid 0.23 0.09 0.27 0.05*

Frontal 0.15 0.26 0.01 0.93

Sphenoid 0.01 0.93 0.15 0.26

Anatomical variants and Sinus
mucosal thickening (Sinusitis)

Table 2: Correlation between right and left-sided anatomical variations of the nasal cavity and paranasal 
sinuses (PNS) along with PNS-sinusitis involvement with Rhinogenic Headache (RH).

*DNS=deviated-nasal-septum/CB=concha-bullosa/UP=uncinate-process;
p-value significant = ≤ 0.05/ρ=r=rho=Pearson correlation co-efficient.

Figure 2: p-value vs frequency of anatomical variants and involved sinus based on significant p-values.
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INTRODUCTION
The 640,000 radius and/or ulna fractures were 
reported in the United States alone, in 2001, 
accounting for nearly 1.5 percent of all emergency 
room visits. In the paediatrics and elderly 

populations, distal radius fractures account for 25% 
and 18% of all fractures, respectively1,2. As a result of 
increasing  average  life  expectancy,  distal  radius 
articular fractures are reliably  increasing3. Because 
of increased functional demand by elderly patients 

and short duration of functional rehabilitation as 
compared to non-operative cast immobilization 
leading to stiffness of wrist and fingers, a rising 
increase in surgical versus non-operative treatment 
of displaced articular fractures has recently been 
described3.

Non-displaced simple fractures are usually treated 
without surgery with a plaster cast. Because they 
heal in an unfavorable anatomical position, unsta-
ble fractures are commonly treated surgically4. 
Closed reduction and percutaneous K-wire fixation, 
fixation with volar or dorsal plates (locking or 
nonlocking), bridge plating, use of an external 
fixator, or a combination of these treatments are 
surgical and nonsurgical management options for 
patients with distal radius fractures1,2. Although the 
optimum treatment decision is dependent on the 
fracture characteristics (open/closed, un-dis-
placed/displaced, extra-/intra-articular), there is 
just a small body of high-quality evidence to 
support it. The American Academy of Orthopedic 
Surgeons (AAOS) provided 29 recommendations in 
their clinical practice guidelines for distal radius 
fracture; none of these recommendations obtained 
a satisfactory grade due to the poor quality of the 
evidence1.

External fixation and Kirschner-wire stabilization have 
been linked to an increased risk of infection in several 
studies2. Patients with high demands may benefit from 
open reduction with locking volar plates, even if 
functional outcomes in older individuals with low 
needs are satisfactory despite the presence of a 
deformity2.

The introduction of locking plates with locking 
screws opened new surgical possibilities for fracture 
fixation and stability, even with comminuted 
fractures and osteoporosis4. On the volar side of the 
wrist, the radial artery is radially retracted, and the 
fracture is exposed, reduced, and set with a locking 
plate and screws utilizing the FCR technique. Early 
wrist range of motion is crucial for a successful 
postoperative recovery with volar plating. In any 
scenario, if standard locking plate application 
principles are not followed, there is a considerable 
risk of consequences such as median nerve palsy, 
tendon irritation, and tendon rupture4. There have 
been favorable outcomes of distal radius volar 
locking plate as compared to CRIF with K-wires 
group because of earlier mobilization3. 

In a study published in 2018, it was found that Closed 
reduction and percutaneous pinning (CRPP) was an 
effective tool for recovering radiographic parameters 
following carefully selected types A and C distal radius 
fractures and that most patients had a good or 
exceptional range of wrist mobility after treatment 
with CRPP5. The objective was to determine the 

functional outcomes in patients with displaced distal 
radius fractures treated with CRIF with K-wires with 
ORIF with distal radius Volar locking plate in this study.

METHODS
In this study, 118 patients, who sustained Distal 
Radius Fractures, were included and retrospectively 
analyzed, with 89 of them receiving Open 
Reduction and Internal Fixation (ORIF) and 29 
receiving CRIF (with K-wires), and were managed at 
Dr. Ziauddin University Hospital Karachi from 
January 2017 to October 2020. The study included 
patients of all ages, genders, and races who 
matched the inclusion criteria.

The inclusion criteria included all patients with >18 
years of age, sustaining isolated distal radius fracture 
with >15° lateral displacement and>5mm radial 
shortening on the frontal plane, and fractures 
classified as B, C1-C2 type (Simple articular fractures) 
in AO classification. While exclusion criteria consisted 
of all open fractures and compromised neurovascular 
state, polytrauma, A and C3 type fractures types in 
AO, ipsilateral upper extremity fracture (Floating 
elbow) and bilateral wrist fractures.

In the ORIF group, the treatment protocol followed 
with FCR approach, reduction and internal fixation 
with angular stable plate and functional 
rehabilitation 15 days following surgery; while CRIF 
with K-wires followed Closed reduction and 
percutaneous K-wire fixation, 2-3 K-wires implanted 
from distal to the proximal region of fracture 
engaging opposing cortex and one K-wire for distal 
stability of radio-ulnar joint, if necessary, further 
stabilized in a brachio-metacarpal plaster cast. The 
wires and cast were removed after 6 weeks, 
followed by functional rehabilitation.

For patients that were surgically managed with 
Open Reduction and Internal Fixation (ORIF), the 
flexor carpi radialis (FCR) approach for Distal Radius 
Fracture was utilized, and the surgeons were familiar 
with the implants used. The patient selection for 
ORIF and K-Wire was decided considering the 
fracture pattern, patient’s medical and clinical 
history and presenting status, adequacy of closed 
reduction and surgeon choice. All the patients’ 
clinical and radiological findings were documented 
both before and after surgery. The study used 
anteroposterior and lateral X-ray scans of the wrist 
as radiographic examinations.

In a few patients undergoing ORIF, a wrist splint was 
applied post-operatively, which was removed two 
weeks later during the follow-up visit. Concomitantly, 
the splint applied with K-wires was removed at the 
period of 6 weeks along with the K-wires. Metal staple 
sutures were used in cases with ORIF and were 
removed after 2 weeks. Antibiotics were used for 

three doses perioperatively and analgesics were 
advised considering each patient. The DASH score 
was used to calculate the Functional Outcomes (at 3 
and 6 months of follow-up). A t-test was used to 
compare the functional outcomes of the two groups, 
and it was done on SPSS version 23.0. 

RESULTS
A total of 118 patients were managed for Distal 
Radius Articular Fractures. Of these 34(28.8 %) were 
females and 84 (71.2 %) were males with an M: F 

ratio of 2.5:1. The average age of the participants 
was around 40.9. The right-hand dominancy was 
found in 94 patients (79.7 %) while left-hand 
dominant patients were 24 (20.3%). There were 33 
(28.0%) patients with reported tobacco smoking. 
The patients with desk jobs were 88 (74.6%) while 
field workers were 30 (25.4%). It was observed to 
have AO 23-B in 29 patients (24.6%), AO 23-C1 to be 
52 patients (44.1%) and AO 23-C2 fractures in 37 
patients (31.4 %) (Table 1 and Figure 1). 

Anatomical Variations of Rhinogenic Headache and Its Relation with Sinusitis: A Computerized Tomography (CT) Scan Study
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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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few years11-13. The results of the current study are 
witnessing that anatomical variants are the reason for 
the rhinogenic headache in sinusitis patients. 
Cantone et al. and Peric et al. believe that 
anatomical variants like ethmoidal cells, turbinate 
pneumatization and concha bullosa (CB) are the 
frequent variants observed in subjects with a 
rhinogenic headache. And out of these variants, 
middle turbinate concha-bullosa is strongly 
associated with the etiology of RH and can be 
considered as a causative factor for this distinct type 
of headache and should be considered for surgical 
treatment strategies10,14,15. The present study 
contradicts these findings as no significant association 
was observed between CB and RH. 

Among ethmoidal cells, the agger nasi cells were the 
most prominent variant responsible for the 
occurrence of rhinogenic headaches in patients with 
sinusitis. A significant association between ethmoidal 
cells (agger-nasi-cells, Haller-cells) and RH with 
significant p-values of 0.04 and 0.03 was observed 
respectively. One of the studies yielded a statistically 
significant correlation was observed between 
frontoethmoidal cells and RH10. This important finding 
suggests their probable role in dysfunctional 
ventilation of the frontal sinus, maybe because of their 
anatomical location close to frontal recess. The 
occurrence of ethmoidal and frontal cells may 
become a source of compression, and also adversely 
affect sinus drainage and ventilation hence resulting 
in sinus infections and a reason for rhinogenic 
headache16. This can be correlated with the results of 
the present study as a significant association was 
observed between left-sided maxillary sinusitis and 
ethmoid sinusitis and RH with a p-value of 0.03, and 
0.05 respectively. Research shows that very few 
studies are done related to this topic in which both the 
sinus-mucosal infection and anatomical variants of 
the sinonasal region are correlated with RH16-19. Some 
authors have investigated the prevalence of frontal 
cells and only a few studies are done in which the 
association of these cells with RH was observed20-22. 

The RH poses a particular diagnostic and therapeutic 
challenge to various medical personnel. The identifica-
tion and pathophysiology behind this ache are still not 
well understood but studies support the strategy of 
surgical correction of this ache with various endoscopic 
surgeries23. There has been advancement in the surgical 
management of sinusitis in recent years, particularly in 
endoscopic sinus and nasal surgeries, which requires the 
radiologist to identify the various sinus and nasal 
anatomical variants, to make aware the surgeon have 
detailed knowledge of sinonasal-anatomy and 
anatomical variants, many of these anatomical-varia-
tions are detectable only using computed tomogra-
phy23-25.

To highlight the significance of anatomical variants 

and their relation with clinical symptoms the present 
study was conducted to observe the presence of 
extremely complex anatomical variants of nasal 
region and PNS in patients suffering from sinusitis 
associated with RH and correlated these anatomical 
variants and mucosal thickening of the involved 
sinuses with RH. The study yielded that mostly male 
gender was involved in this type of headache 
associated with sinusitis and at the same time study 
suggest that anatomical variants were more 
prevalent in males as compared to females. The 
results of the present study showed that the significant 
association between anatomical variants and 
sinus-mucosal infection with rhinogenic headache 
gives a clue of their strong association of causing this 
distinct type of headache. The RH impose critical 
challenge in both ways’ diagnostic as well as 
therapeutic. CT-PNS reveals multiple complex 
anatomical variations of the nasal cavity and 
paranasal sinuses which may become a reason for 
RH. It is very important to correlate these anatomic 
variants with the clinical symptom of sinusitis such as 
RH.

CONCLUSION
A significant association existed between rhinogenic 
headache (RH) and agger-nasi-cells, and between 
left-sided agger-nasi-cells and right-sided Haller-cells. 
The left-sided maxillary and ethmoid sinusitis also 
showed significant results. Though these findings 
explain a close association between RH and some 
anatomical variants. Moreover, studies correlating 
changes in clinical symptoms or RH after surgical 
treatment of various anatomical variants along with 
sinus-mucosal contact points are still required.
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DISCUSSION
The rhinogenic headache is defined as intermittent 
pain which is usually referred to in the supraorbital 
region medially or pain located over the 
temporozygomatic-region and lasts for four hours, 
and relapse is observed frequently. In addition to the 
endoscopic examination, a CT scan of paranasal 

sinus cavities (CT-PNS) is strictly recommended before 
planning any proper therapeutic strategy for RH10. 

In this study overall males outnumbered females and 
this finding was supported by Adnan et al., Bakheet 
and Bakheet and La Mantia et al. concerning 
gender-based frequency in studies done in the last 
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INTRODUCTION
The 640,000 radius and/or ulna fractures were 
reported in the United States alone, in 2001, 
accounting for nearly 1.5 percent of all emergency 
room visits. In the paediatrics and elderly 

populations, distal radius fractures account for 25% 
and 18% of all fractures, respectively1,2. As a result of 
increasing  average  life  expectancy,  distal  radius 
articular fractures are reliably  increasing3. Because 
of increased functional demand by elderly patients 

and short duration of functional rehabilitation as 
compared to non-operative cast immobilization 
leading to stiffness of wrist and fingers, a rising 
increase in surgical versus non-operative treatment 
of displaced articular fractures has recently been 
described3.

Non-displaced simple fractures are usually treated 
without surgery with a plaster cast. Because they 
heal in an unfavorable anatomical position, unsta-
ble fractures are commonly treated surgically4. 
Closed reduction and percutaneous K-wire fixation, 
fixation with volar or dorsal plates (locking or 
nonlocking), bridge plating, use of an external 
fixator, or a combination of these treatments are 
surgical and nonsurgical management options for 
patients with distal radius fractures1,2. Although the 
optimum treatment decision is dependent on the 
fracture characteristics (open/closed, un-dis-
placed/displaced, extra-/intra-articular), there is 
just a small body of high-quality evidence to 
support it. The American Academy of Orthopedic 
Surgeons (AAOS) provided 29 recommendations in 
their clinical practice guidelines for distal radius 
fracture; none of these recommendations obtained 
a satisfactory grade due to the poor quality of the 
evidence1.

External fixation and Kirschner-wire stabilization have 
been linked to an increased risk of infection in several 
studies2. Patients with high demands may benefit from 
open reduction with locking volar plates, even if 
functional outcomes in older individuals with low 
needs are satisfactory despite the presence of a 
deformity2.

The introduction of locking plates with locking 
screws opened new surgical possibilities for fracture 
fixation and stability, even with comminuted 
fractures and osteoporosis4. On the volar side of the 
wrist, the radial artery is radially retracted, and the 
fracture is exposed, reduced, and set with a locking 
plate and screws utilizing the FCR technique. Early 
wrist range of motion is crucial for a successful 
postoperative recovery with volar plating. In any 
scenario, if standard locking plate application 
principles are not followed, there is a considerable 
risk of consequences such as median nerve palsy, 
tendon irritation, and tendon rupture4. There have 
been favorable outcomes of distal radius volar 
locking plate as compared to CRIF with K-wires 
group because of earlier mobilization3. 

In a study published in 2018, it was found that Closed 
reduction and percutaneous pinning (CRPP) was an 
effective tool for recovering radiographic parameters 
following carefully selected types A and C distal radius 
fractures and that most patients had a good or 
exceptional range of wrist mobility after treatment 
with CRPP5. The objective was to determine the 

functional outcomes in patients with displaced distal 
radius fractures treated with CRIF with K-wires with 
ORIF with distal radius Volar locking plate in this study.

METHODS
In this study, 118 patients, who sustained Distal 
Radius Fractures, were included and retrospectively 
analyzed, with 89 of them receiving Open 
Reduction and Internal Fixation (ORIF) and 29 
receiving CRIF (with K-wires), and were managed at 
Dr. Ziauddin University Hospital Karachi from 
January 2017 to October 2020. The study included 
patients of all ages, genders, and races who 
matched the inclusion criteria.

The inclusion criteria included all patients with >18 
years of age, sustaining isolated distal radius fracture 
with >15° lateral displacement and>5mm radial 
shortening on the frontal plane, and fractures 
classified as B, C1-C2 type (Simple articular fractures) 
in AO classification. While exclusion criteria consisted 
of all open fractures and compromised neurovascular 
state, polytrauma, A and C3 type fractures types in 
AO, ipsilateral upper extremity fracture (Floating 
elbow) and bilateral wrist fractures.

In the ORIF group, the treatment protocol followed 
with FCR approach, reduction and internal fixation 
with angular stable plate and functional 
rehabilitation 15 days following surgery; while CRIF 
with K-wires followed Closed reduction and 
percutaneous K-wire fixation, 2-3 K-wires implanted 
from distal to the proximal region of fracture 
engaging opposing cortex and one K-wire for distal 
stability of radio-ulnar joint, if necessary, further 
stabilized in a brachio-metacarpal plaster cast. The 
wires and cast were removed after 6 weeks, 
followed by functional rehabilitation.

For patients that were surgically managed with 
Open Reduction and Internal Fixation (ORIF), the 
flexor carpi radialis (FCR) approach for Distal Radius 
Fracture was utilized, and the surgeons were familiar 
with the implants used. The patient selection for 
ORIF and K-Wire was decided considering the 
fracture pattern, patient’s medical and clinical 
history and presenting status, adequacy of closed 
reduction and surgeon choice. All the patients’ 
clinical and radiological findings were documented 
both before and after surgery. The study used 
anteroposterior and lateral X-ray scans of the wrist 
as radiographic examinations.

In a few patients undergoing ORIF, a wrist splint was 
applied post-operatively, which was removed two 
weeks later during the follow-up visit. Concomitantly, 
the splint applied with K-wires was removed at the 
period of 6 weeks along with the K-wires. Metal staple 
sutures were used in cases with ORIF and were 
removed after 2 weeks. Antibiotics were used for 

three doses perioperatively and analgesics were 
advised considering each patient. The DASH score 
was used to calculate the Functional Outcomes (at 3 
and 6 months of follow-up). A t-test was used to 
compare the functional outcomes of the two groups, 
and it was done on SPSS version 23.0. 

RESULTS
A total of 118 patients were managed for Distal 
Radius Articular Fractures. Of these 34(28.8 %) were 
females and 84 (71.2 %) were males with an M: F 

ratio of 2.5:1. The average age of the participants 
was around 40.9. The right-hand dominancy was 
found in 94 patients (79.7 %) while left-hand 
dominant patients were 24 (20.3%). There were 33 
(28.0%) patients with reported tobacco smoking. 
The patients with desk jobs were 88 (74.6%) while 
field workers were 30 (25.4%). It was observed to 
have AO 23-B in 29 patients (24.6%), AO 23-C1 to be 
52 patients (44.1%) and AO 23-C2 fractures in 37 
patients (31.4 %) (Table 1 and Figure 1). 
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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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few years11-13. The results of the current study are 
witnessing that anatomical variants are the reason for 
the rhinogenic headache in sinusitis patients. 
Cantone et al. and Peric et al. believe that 
anatomical variants like ethmoidal cells, turbinate 
pneumatization and concha bullosa (CB) are the 
frequent variants observed in subjects with a 
rhinogenic headache. And out of these variants, 
middle turbinate concha-bullosa is strongly 
associated with the etiology of RH and can be 
considered as a causative factor for this distinct type 
of headache and should be considered for surgical 
treatment strategies10,14,15. The present study 
contradicts these findings as no significant association 
was observed between CB and RH. 

Among ethmoidal cells, the agger nasi cells were the 
most prominent variant responsible for the 
occurrence of rhinogenic headaches in patients with 
sinusitis. A significant association between ethmoidal 
cells (agger-nasi-cells, Haller-cells) and RH with 
significant p-values of 0.04 and 0.03 was observed 
respectively. One of the studies yielded a statistically 
significant correlation was observed between 
frontoethmoidal cells and RH10. This important finding 
suggests their probable role in dysfunctional 
ventilation of the frontal sinus, maybe because of their 
anatomical location close to frontal recess. The 
occurrence of ethmoidal and frontal cells may 
become a source of compression, and also adversely 
affect sinus drainage and ventilation hence resulting 
in sinus infections and a reason for rhinogenic 
headache16. This can be correlated with the results of 
the present study as a significant association was 
observed between left-sided maxillary sinusitis and 
ethmoid sinusitis and RH with a p-value of 0.03, and 
0.05 respectively. Research shows that very few 
studies are done related to this topic in which both the 
sinus-mucosal infection and anatomical variants of 
the sinonasal region are correlated with RH16-19. Some 
authors have investigated the prevalence of frontal 
cells and only a few studies are done in which the 
association of these cells with RH was observed20-22. 

The RH poses a particular diagnostic and therapeutic 
challenge to various medical personnel. The identifica-
tion and pathophysiology behind this ache are still not 
well understood but studies support the strategy of 
surgical correction of this ache with various endoscopic 
surgeries23. There has been advancement in the surgical 
management of sinusitis in recent years, particularly in 
endoscopic sinus and nasal surgeries, which requires the 
radiologist to identify the various sinus and nasal 
anatomical variants, to make aware the surgeon have 
detailed knowledge of sinonasal-anatomy and 
anatomical variants, many of these anatomical-varia-
tions are detectable only using computed tomogra-
phy23-25.

To highlight the significance of anatomical variants 

and their relation with clinical symptoms the present 
study was conducted to observe the presence of 
extremely complex anatomical variants of nasal 
region and PNS in patients suffering from sinusitis 
associated with RH and correlated these anatomical 
variants and mucosal thickening of the involved 
sinuses with RH. The study yielded that mostly male 
gender was involved in this type of headache 
associated with sinusitis and at the same time study 
suggest that anatomical variants were more 
prevalent in males as compared to females. The 
results of the present study showed that the significant 
association between anatomical variants and 
sinus-mucosal infection with rhinogenic headache 
gives a clue of their strong association of causing this 
distinct type of headache. The RH impose critical 
challenge in both ways’ diagnostic as well as 
therapeutic. CT-PNS reveals multiple complex 
anatomical variations of the nasal cavity and 
paranasal sinuses which may become a reason for 
RH. It is very important to correlate these anatomic 
variants with the clinical symptom of sinusitis such as 
RH.

CONCLUSION
A significant association existed between rhinogenic 
headache (RH) and agger-nasi-cells, and between 
left-sided agger-nasi-cells and right-sided Haller-cells. 
The left-sided maxillary and ethmoid sinusitis also 
showed significant results. Though these findings 
explain a close association between RH and some 
anatomical variants. Moreover, studies correlating 
changes in clinical symptoms or RH after surgical 
treatment of various anatomical variants along with 
sinus-mucosal contact points are still required.
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DISCUSSION
The rhinogenic headache is defined as intermittent 
pain which is usually referred to in the supraorbital 
region medially or pain located over the 
temporozygomatic-region and lasts for four hours, 
and relapse is observed frequently. In addition to the 
endoscopic examination, a CT scan of paranasal 

sinus cavities (CT-PNS) is strictly recommended before 
planning any proper therapeutic strategy for RH10. 

In this study overall males outnumbered females and 
this finding was supported by Adnan et al., Bakheet 
and Bakheet and La Mantia et al. concerning 
gender-based frequency in studies done in the last 
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INTRODUCTION
The 640,000 radius and/or ulna fractures were 
reported in the United States alone, in 2001, 
accounting for nearly 1.5 percent of all emergency 
room visits. In the paediatrics and elderly 

populations, distal radius fractures account for 25% 
and 18% of all fractures, respectively1,2. As a result of 
increasing  average  life  expectancy,  distal  radius 
articular fractures are reliably  increasing3. Because 
of increased functional demand by elderly patients 

and short duration of functional rehabilitation as 
compared to non-operative cast immobilization 
leading to stiffness of wrist and fingers, a rising 
increase in surgical versus non-operative treatment 
of displaced articular fractures has recently been 
described3.

Non-displaced simple fractures are usually treated 
without surgery with a plaster cast. Because they 
heal in an unfavorable anatomical position, unsta-
ble fractures are commonly treated surgically4. 
Closed reduction and percutaneous K-wire fixation, 
fixation with volar or dorsal plates (locking or 
nonlocking), bridge plating, use of an external 
fixator, or a combination of these treatments are 
surgical and nonsurgical management options for 
patients with distal radius fractures1,2. Although the 
optimum treatment decision is dependent on the 
fracture characteristics (open/closed, un-dis-
placed/displaced, extra-/intra-articular), there is 
just a small body of high-quality evidence to 
support it. The American Academy of Orthopedic 
Surgeons (AAOS) provided 29 recommendations in 
their clinical practice guidelines for distal radius 
fracture; none of these recommendations obtained 
a satisfactory grade due to the poor quality of the 
evidence1.

External fixation and Kirschner-wire stabilization have 
been linked to an increased risk of infection in several 
studies2. Patients with high demands may benefit from 
open reduction with locking volar plates, even if 
functional outcomes in older individuals with low 
needs are satisfactory despite the presence of a 
deformity2.

The introduction of locking plates with locking 
screws opened new surgical possibilities for fracture 
fixation and stability, even with comminuted 
fractures and osteoporosis4. On the volar side of the 
wrist, the radial artery is radially retracted, and the 
fracture is exposed, reduced, and set with a locking 
plate and screws utilizing the FCR technique. Early 
wrist range of motion is crucial for a successful 
postoperative recovery with volar plating. In any 
scenario, if standard locking plate application 
principles are not followed, there is a considerable 
risk of consequences such as median nerve palsy, 
tendon irritation, and tendon rupture4. There have 
been favorable outcomes of distal radius volar 
locking plate as compared to CRIF with K-wires 
group because of earlier mobilization3. 

In a study published in 2018, it was found that Closed 
reduction and percutaneous pinning (CRPP) was an 
effective tool for recovering radiographic parameters 
following carefully selected types A and C distal radius 
fractures and that most patients had a good or 
exceptional range of wrist mobility after treatment 
with CRPP5. The objective was to determine the 

functional outcomes in patients with displaced distal 
radius fractures treated with CRIF with K-wires with 
ORIF with distal radius Volar locking plate in this study.

METHODS
In this study, 118 patients, who sustained Distal 
Radius Fractures, were included and retrospectively 
analyzed, with 89 of them receiving Open 
Reduction and Internal Fixation (ORIF) and 29 
receiving CRIF (with K-wires), and were managed at 
Dr. Ziauddin University Hospital Karachi from 
January 2017 to October 2020. The study included 
patients of all ages, genders, and races who 
matched the inclusion criteria.

The inclusion criteria included all patients with >18 
years of age, sustaining isolated distal radius fracture 
with >15° lateral displacement and>5mm radial 
shortening on the frontal plane, and fractures 
classified as B, C1-C2 type (Simple articular fractures) 
in AO classification. While exclusion criteria consisted 
of all open fractures and compromised neurovascular 
state, polytrauma, A and C3 type fractures types in 
AO, ipsilateral upper extremity fracture (Floating 
elbow) and bilateral wrist fractures.

In the ORIF group, the treatment protocol followed 
with FCR approach, reduction and internal fixation 
with angular stable plate and functional 
rehabilitation 15 days following surgery; while CRIF 
with K-wires followed Closed reduction and 
percutaneous K-wire fixation, 2-3 K-wires implanted 
from distal to the proximal region of fracture 
engaging opposing cortex and one K-wire for distal 
stability of radio-ulnar joint, if necessary, further 
stabilized in a brachio-metacarpal plaster cast. The 
wires and cast were removed after 6 weeks, 
followed by functional rehabilitation.

For patients that were surgically managed with 
Open Reduction and Internal Fixation (ORIF), the 
flexor carpi radialis (FCR) approach for Distal Radius 
Fracture was utilized, and the surgeons were familiar 
with the implants used. The patient selection for 
ORIF and K-Wire was decided considering the 
fracture pattern, patient’s medical and clinical 
history and presenting status, adequacy of closed 
reduction and surgeon choice. All the patients’ 
clinical and radiological findings were documented 
both before and after surgery. The study used 
anteroposterior and lateral X-ray scans of the wrist 
as radiographic examinations.

In a few patients undergoing ORIF, a wrist splint was 
applied post-operatively, which was removed two 
weeks later during the follow-up visit. Concomitantly, 
the splint applied with K-wires was removed at the 
period of 6 weeks along with the K-wires. Metal staple 
sutures were used in cases with ORIF and were 
removed after 2 weeks. Antibiotics were used for 

three doses perioperatively and analgesics were 
advised considering each patient. The DASH score 
was used to calculate the Functional Outcomes (at 3 
and 6 months of follow-up). A t-test was used to 
compare the functional outcomes of the two groups, 
and it was done on SPSS version 23.0. 

RESULTS
A total of 118 patients were managed for Distal 
Radius Articular Fractures. Of these 34(28.8 %) were 
females and 84 (71.2 %) were males with an M: F 

ratio of 2.5:1. The average age of the participants 
was around 40.9. The right-hand dominancy was 
found in 94 patients (79.7 %) while left-hand 
dominant patients were 24 (20.3%). There were 33 
(28.0%) patients with reported tobacco smoking. 
The patients with desk jobs were 88 (74.6%) while 
field workers were 30 (25.4%). It was observed to 
have AO 23-B in 29 patients (24.6%), AO 23-C1 to be 
52 patients (44.1%) and AO 23-C2 fractures in 37 
patients (31.4 %) (Table 1 and Figure 1). 
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