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ABSTRACT
 
Background: A number of demographic and clinical variables have an effect on NT-proBNP, which has 
been used as a serological marker for evaluating cardiovascular disease. This study was done to evaluate 
the effect of these confounding variables on NT-proBNP.

Methods: A cross-sectional study was performed on 50 Coronary artery bypass grafting (CABG) patients.  
Data of demographic and clinical variables was obtained from the patients. Samples of serum and pericar-
dial fluid were collected and NT-proBNP levels were assessed in all the samples by an electrochemilumines-
cence immunoassay. Transformation of NT-proBNP values into log was done. The effect of all the variables 
on pericardial fluid and serum levels of log NT-proBNP was statistically calculated.

Result: In this study NT-proBNP was found to be increased significantly with age (p-value of 0.01 and 0.02). 
Males constituted 86 % of our sample and NT-proBNP was insignificantly higher in men than women (p =0.227 
and 0.245). There was also no significant difference between the mean NT-proBNP levels in hypertensives 
and diabetics.

Conclusion: Age is the confounding variable which has significant effect on NT-proBNP concentrations while 
other demographic and clinical variables did not show a significant effect. Therefore, a minute adjustment 
should be made for the independent effects of age. 
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INTRODUCTION

Natriuretic peptides have been used as diagnostic 
markers in heart failure (HF)1. Amino-terminal 
pro-brain natriuretic peptide (NT-proBNP) being a 
more stable serological marker, has been more 
significant for evaluating cardiovascular disease 2. 
NT-proBNP has been used in a number of studies, as 
a prognostic marker of heart failure, acute coronary 
syndromes, stable coronary artery disease, and 
stroke 3.A number of demographic and clinical 
variables have shown an effect on peptide 
concentrations of natriuretic peptides in plasma. 
Parallel changes have been seen in NT-proBNP with 

age, Left ventricular ejection failure (LVEF), and Left 
ventricular (LV) diameter in chronic and symptom-
atic HF4.The increase in concentrations of natriuretic 
peptides with age may be due to an increase in the 
release or a decrease in the clearance of NT-proB-
NP 4. The changes in left ventricular compliance 
and decreased cardiac diastolic function may be 
the other reasons for increase in natriuretic peptides 
with age5,6. The direct association of NT-proBNP with 
age has been used for improving diagnostic sensi-
tivity for younger patients5.

Januzzi et al have also studied the relationship 
between gender and NT-proBNP levels. NT-proBNP 

levels have been found to be high in older female 
subjects compared to age-matched male subjects. 
This may be due to a higher prevalence of diastolic 
abnormalities and reductions in Glomerular Filtra-
tion rate (GFR) 5. This has also been observed that a 
positive association of female gender is related to 
estrogen status, as high BNP levels have been seen 
in women using Hormone replacement therapy 
(HRT) 7. Differences in endothelin and angioten-
sin-converting enzyme activity have also been 
demonstrated due to effect of HRT 7.  

Association of hypertension with elevated levels of 
NT-proBNP has also been reported. Hypertensive 
patients even with normal heart geometry have a 
slightly elevated natriuretic peptide level. If hyper-
tension is associated with left ventricular hypertro-
phy, natriuretic peptide level is further increased8. 
The increase in systolic pressure causes an increase 
in ventricular wall stiffness causing increase in 
ventricular muscle and increased concentrations of 
natriuretic peptides 6. This correlation is strongest 
with concentric hypertrophy, which is in particular 
linked to increased morbidity and mortality 8. 

Many studies have stated that pericardial fluid 
levels of natriuretic peptides are higher than plasma 
because of more closely related pericardial fluid 
with left ventricle than serum9,10 .Hence, analysis of 
pericardial fluid NTproBNP along with serum may 
provide more information about the ventricular 
function because a number of factors affect the 
natriuretic peptide levels in serum.

This study was designed to identify potentially 
confounding variables for the analysis of the plasma 
and pericardial fluid concentration of NT-proBNP, 
which might guide in better diagnostic perfor-
mance of the marker. The objective of this study is to 
measure the effect of demographic and clinical 
variables on both pericardial and serum NTproBNP 
in patients undergoing coronary artery bypass 
grafting (CABG). 

METHODS
A cross sectional study was done. Approval was 
taken from ethics committee on human research of 
Ziauddin University, Karachi. A total of 50 CABG 
patients were taken. All patients gave written 
informed consent. All the data about age, gender, 
hypertension and diabetes mellitus was collected 
from the patients. Echocardiography was done to 
measure the ejection fraction (EF). Both pericardial 
fluid and blood samples were collected during 
CABG in evacuated plastic tubes. Both the samples 
were centrifuged at 3500g for 10 min at 4 °C imme-
diately after collection, and were stored at -80 °C. 
NT-proBNP (cobas e pro-BNP electrochemilumines-
cence immunoassay (Roche Diagnostics, Man-

heim, Germany cat #04842464 190) was measured 
in both the samples.  

Data entry and statistical analysis was performed 
using SPSS version 17.0 (Chicago, IL). Ratio (Male: 
Female) was calculated for gender distribution. 
Descriptive statistics were used. Mean and standard 
deviation was calculated for continuous response 
variables and frequencies and percentages were 
calculated for presenting categorical variables. 
Univariate analysis for comparison was done by 
employing unpaired t-test. Log transformation of 
serum and pericardial NT-proBNP levels was done 
because of the large variation in the level of cardi-
ac peptides in both serum and pericardial fluid. 
P-value less than 0.05 were considered as signifi-
cant. 

RESULT

Fifty patients taken in this study were divided into 
two groups depending upon the age: group 1 with 
age from 45 to 55 years, and group 2 with ages 
ranging from 56 to 65 years.

NT-proBNP levels of serum in the two age groups 
were 2.10±0.64 pg/ml and 2.56±0.60 pg/ml ( p-value 
= 0.01 for difference). Regarding pericardial fluid, 
NT-proBNP levels between the two age groups, 
were 2.70±0.46 pg/ml and 3.07±0.68 pg/ml (p-value 
= 0.02 for difference) (table -1).

Effect of gender was also analyzed on serum and 
pericardial NTproBNP.(table-1) There were 43 males 
and 7 females. The serum values of NT-proBNP in 
males and females were 2.47±0.65 pg/ml and 
2.15±0.56 pg/ml ( p-value = 0.227 for difference). 
The pericardial fluid values of NT-proBNP in males 
and females were 3.0±0.6 pg/ml 6 and 2.69±0.48 
pg/ml ( p-value = 0.245 for difference). No signifi-
cant difference was seen.

Out of 50 patients, 46 were hypertensive while only 
4 were non hypertensive. The NTproBNP level in 
serum of hypertensives was 2.508±0.66 pg/ml and in 
non-hypertensives was 2.13±0.49 pg/ml with a p-val-
ue of 0.09 as shown in table 3.  Pericardial fluid value 
of NT-proBNP in hypertensives was 3.04±0.66 pg/ml 
and in non-hypertensives was 2.68±0.50 pg/ml with 
a p-value of 0.11. Therefore, this factor has an effect 
on peptide levels but is not significant. 

Regarding status of diabetes, there were 26 diabet-
ics and 24 non-diabetics. Serum NT-proBNP level in 
diabetic and non-diabetics was 2.49±0.66 pg/ml 
and 2.35±0.62 pg/ml (p-value of 0.47 for difference). 
Pericardial NT-proBNP value for diabetics and 
non-diabetics was 2.97±0.71 pg/ml and 2.94±0.57 
pg/ml (p-value of 0.86 for difference). (Table -1)

INTRODUCTION

Scoliosis is thelateral deviation of the vertebrae in 
the coronal plane. In its mild form,it may only cause 
shape changes in the trunk but severe forms can 
lead to neurological, cardiac and pulmonary 
changes as well. 1

The Scoliosis Research Society classifies idiopathic 
scoliosis according to the age of onset. From birth to 
three years of age it is termed Infantile Scoliosis; 
between ages 4-10 it is called Juvenile scoliosis and 
between age 10 and upwards it is termed Adoles-

cent scoliosis, which is the most common form.2

Segmental instrumentation was introduced by 
Luque in 1982 combining rods with sub laminar wires 
and later the segmental hook rod system was 
developed by Cotrel-Dubousset.3 ,4 Pedicle screws 
instrumentation have become the main stay of 
fixation method to correct deformities of the spine 
but still problems such as nerve root injury are associ-
ated with screw placements. 5 As a result the 
optimal treatment choice is still debated. We 
presume that the all-screw method provides a 
better three dimensional corrections and stability. 6

METHODS

This cross-sectional study was conducted at Dr. 
Ziauddin Hospital Clifton Karachi from January 2013 
to December 2016 assessing a number of variables 
such as age, sex and pre-operative, immediate 
post operative Cobbs angle and the Cobbs angle 
at two 6 monthly follow-ups. Antero-posterior and 
lateral X-rays of the whole spine were performed in 
standing position at the periods.34 patients with 
adolescent idiopathic scoliosis (23 females, 11 
males) were evaluated. Patients with congenital or 
neuromuscular scoliosis were excluded and so were 
those undergoing revision surgery. The maximum 
follow-up was 1 year. The mean patient age was 
16.5 +/- 5 years. Lenke’s classification system was 
used to grade the curve. Fixation points were decid-
ed pre-surgery on radiographs and posterior midline 
approach was used in all the cases. All the patients 
were instrumented with pedicle screws, hooks, rods 
and transverse bars. Decortication of the posterior 
spine and the capsule were performed to favor 
bone fusion. Wake-up test was performed in all 
instances. The date was analyzed in SPSS version 20 
with a P value of < 0.05.

RESULTS

From 2013 to 2016, 34 patients were reviewed with 
imaging exams for adolescent idiopathic scoliosis. 
The study included 11 males and 23 female 
patients. 14 patients underwent correction using 
Hybrid Fixation and the rest were operated using 
the segmental fixation technique. The mean Cobb 
angle showed no statistical difference between the 
two genders and no neurological complications 
were observed and neither were implant failures 
during the follow-up duration. Superficial infection 
was seen in only one case and was resolved by 
medical treatment.

The average major curve correction from 58.0 ± 
13.0° Pre-op to 16.0 ± 9.0° was observed using pedi-
cle screw fixation and increased to 18.4 ± 8.6° at 
one year follow-up. This showed a 71% correction 
rate and loss of +/- 2°. Using hybrid construct, the 
average curve correction from 62.0 ± 13.0° Pre-op 
to 18.0 ± 8.0° was observed and increased to 22 ± 9° 
at first year follow-up.

Using pedicle screws there was a correction loss of 
12.5% as compared to the 16.6% using hybrid 
fixation. By 1 year follow-up the differences were 
obvious between the two groups.

Table 1:Gender based distribution in the PSF and HI 
groups.

Table 2: Cobb angles – pre, post and at 1 year 
follow-up.

DISCUSSION

Albeit some contention exists, the all-screw build 
has increased overall success in the treatment of 
idiopathic scoliosis in this decade. This mirrors the 
agreement that all pedicle screw instrumentation 
accomplishes better three dimensional correction 
and less loss when compared to hybrid instrumenta-
tion. 7,8  An immediate examination between these 
builds uncovered a predominant correction in pedi-
cle screws method in 58 AIS patients (70% vs 56%) 
which also acknowledges a past report utilizing 
Moss Miami hybrid fixation in 61 AIS patients having 
a rectification rate of 56% in the thoracic curves. 9

Two studies published by Kim et all in 2004 com-
pared the results of PS and hook instrumentation 
and published another one in 2004 comparing the 
results of pedicle screws instrumentation with hybrid 
instrumentation. In the former study they found the 
pedicle screw instrumentation to be superior 
because of better correction rate and less loss of 
correction in coronal and saggital plans. Blood loss 
and operative time did not differ between the two 

groups. The latter study concluded that the correc-
tion rate and AVT were better in the Ps group, 
global and saggital balance and blood loss were 
still similar. 10

The PSF system is considered biomechanically 
advantageous because the pedicle is the hardest 
part of the vertebral body and is used as an anchor 
in this system and because of this advantage it 
allows improved correction of the deformity with 
preservation of the motion segments by reducing 
number of fused levels. 11

One of the limitations of the present study is that the 

patients did not belong to a single Lenke group, 
which made standardization difficult. However, in 
both the pedicle screw fixation and hybrid instru-
mentation groups, there were patients from differ-
ent Lenke groups. 12

Correction pedicle screw fixation is a safe and 
effective surgical method. Compared to Hybrid 
instrumentation, these patients displayed signifi-
cantly improved correction of the major curve. Our 
study was consistent with previous studies in which 
pedicle screw fixation was found to be superior to 
hybrid instrumentation in the treatment of adoles-
cent scoliosis 13 ,14.
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age, Left ventricular ejection failure (LVEF), and Left 
ventricular (LV) diameter in chronic and symptom-
atic HF4.The increase in concentrations of natriuretic 
peptides with age may be due to an increase in the 
release or a decrease in the clearance of NT-proB-
NP 4. The changes in left ventricular compliance 
and decreased cardiac diastolic function may be 
the other reasons for increase in natriuretic peptides 
with age5,6. The direct association of NT-proBNP with 
age has been used for improving diagnostic sensi-
tivity for younger patients5.

Januzzi et al have also studied the relationship 
between gender and NT-proBNP levels. NT-proBNP 
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subjects compared to age-matched male subjects. 
This may be due to a higher prevalence of diastolic 
abnormalities and reductions in Glomerular Filtra-
tion rate (GFR) 5. This has also been observed that a 
positive association of female gender is related to 
estrogen status, as high BNP levels have been seen 
in women using Hormone replacement therapy 
(HRT) 7. Differences in endothelin and angioten-
sin-converting enzyme activity have also been 
demonstrated due to effect of HRT 7.  

Association of hypertension with elevated levels of 
NT-proBNP has also been reported. Hypertensive 
patients even with normal heart geometry have a 
slightly elevated natriuretic peptide level. If hyper-
tension is associated with left ventricular hypertro-
phy, natriuretic peptide level is further increased8. 
The increase in systolic pressure causes an increase 
in ventricular wall stiffness causing increase in 
ventricular muscle and increased concentrations of 
natriuretic peptides 6. This correlation is strongest 
with concentric hypertrophy, which is in particular 
linked to increased morbidity and mortality 8. 

Many studies have stated that pericardial fluid 
levels of natriuretic peptides are higher than plasma 
because of more closely related pericardial fluid 
with left ventricle than serum9,10 .Hence, analysis of 
pericardial fluid NTproBNP along with serum may 
provide more information about the ventricular 
function because a number of factors affect the 
natriuretic peptide levels in serum.

This study was designed to identify potentially 
confounding variables for the analysis of the plasma 
and pericardial fluid concentration of NT-proBNP, 
which might guide in better diagnostic perfor-
mance of the marker. The objective of this study is to 
measure the effect of demographic and clinical 
variables on both pericardial and serum NTproBNP 
in patients undergoing coronary artery bypass 
grafting (CABG). 

METHODS
A cross sectional study was done. Approval was 
taken from ethics committee on human research of 
Ziauddin University, Karachi. A total of 50 CABG 
patients were taken. All patients gave written 
informed consent. All the data about age, gender, 
hypertension and diabetes mellitus was collected 
from the patients. Echocardiography was done to 
measure the ejection fraction (EF). Both pericardial 
fluid and blood samples were collected during 
CABG in evacuated plastic tubes. Both the samples 
were centrifuged at 3500g for 10 min at 4 °C imme-
diately after collection, and were stored at -80 °C. 
NT-proBNP (cobas e pro-BNP electrochemilumines-
cence immunoassay (Roche Diagnostics, Man-

heim, Germany cat #04842464 190) was measured 
in both the samples.  

Data entry and statistical analysis was performed 
using SPSS version 17.0 (Chicago, IL). Ratio (Male: 
Female) was calculated for gender distribution. 
Descriptive statistics were used. Mean and standard 
deviation was calculated for continuous response 
variables and frequencies and percentages were 
calculated for presenting categorical variables. 
Univariate analysis for comparison was done by 
employing unpaired t-test. Log transformation of 
serum and pericardial NT-proBNP levels was done 
because of the large variation in the level of cardi-
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P-value less than 0.05 were considered as signifi-
cant. 
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Fifty patients taken in this study were divided into 
two groups depending upon the age: group 1 with 
age from 45 to 55 years, and group 2 with ages 
ranging from 56 to 65 years.
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= 0.02 for difference) (table -1).
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males and females were 2.47±0.65 pg/ml and 
2.15±0.56 pg/ml ( p-value = 0.227 for difference). 
The pericardial fluid values of NT-proBNP in males 
and females were 3.0±0.6 pg/ml 6 and 2.69±0.48 
pg/ml ( p-value = 0.245 for difference). No signifi-
cant difference was seen.

Out of 50 patients, 46 were hypertensive while only 
4 were non hypertensive. The NTproBNP level in 
serum of hypertensives was 2.508±0.66 pg/ml and in 
non-hypertensives was 2.13±0.49 pg/ml with a p-val-
ue of 0.09 as shown in table 3.  Pericardial fluid value 
of NT-proBNP in hypertensives was 3.04±0.66 pg/ml 
and in non-hypertensives was 2.68±0.50 pg/ml with 
a p-value of 0.11. Therefore, this factor has an effect 
on peptide levels but is not significant. 

Regarding status of diabetes, there were 26 diabet-
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and 2.35±0.62 pg/ml (p-value of 0.47 for difference). 
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non-diabetics was 2.97±0.71 pg/ml and 2.94±0.57 
pg/ml (p-value of 0.86 for difference). (Table -1)
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shape changes in the trunk but severe forms can 
lead to neurological, cardiac and pulmonary 
changes as well. 1

The Scoliosis Research Society classifies idiopathic 
scoliosis according to the age of onset. From birth to 
three years of age it is termed Infantile Scoliosis; 
between ages 4-10 it is called Juvenile scoliosis and 
between age 10 and upwards it is termed Adoles-

cent scoliosis, which is the most common form.2

Segmental instrumentation was introduced by 
Luque in 1982 combining rods with sub laminar wires 
and later the segmental hook rod system was 
developed by Cotrel-Dubousset.3 ,4 Pedicle screws 
instrumentation have become the main stay of 
fixation method to correct deformities of the spine 
but still problems such as nerve root injury are associ-
ated with screw placements. 5 As a result the 
optimal treatment choice is still debated. We 
presume that the all-screw method provides a 
better three dimensional corrections and stability. 6
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Ziauddin Hospital Clifton Karachi from January 2013 
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such as age, sex and pre-operative, immediate 
post operative Cobbs angle and the Cobbs angle 
at two 6 monthly follow-ups. Antero-posterior and 
lateral X-rays of the whole spine were performed in 
standing position at the periods.34 patients with 
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males) were evaluated. Patients with congenital or 
neuromuscular scoliosis were excluded and so were 
those undergoing revision surgery. The maximum 
follow-up was 1 year. The mean patient age was 
16.5 +/- 5 years. Lenke’s classification system was 
used to grade the curve. Fixation points were decid-
ed pre-surgery on radiographs and posterior midline 
approach was used in all the cases. All the patients 
were instrumented with pedicle screws, hooks, rods 
and transverse bars. Decortication of the posterior 
spine and the capsule were performed to favor 
bone fusion. Wake-up test was performed in all 
instances. The date was analyzed in SPSS version 20 
with a P value of < 0.05.

RESULTS

From 2013 to 2016, 34 patients were reviewed with 
imaging exams for adolescent idiopathic scoliosis. 
The study included 11 males and 23 female 
patients. 14 patients underwent correction using 
Hybrid Fixation and the rest were operated using 
the segmental fixation technique. The mean Cobb 
angle showed no statistical difference between the 
two genders and no neurological complications 
were observed and neither were implant failures 
during the follow-up duration. Superficial infection 
was seen in only one case and was resolved by 
medical treatment.

The average major curve correction from 58.0 ± 
13.0° Pre-op to 16.0 ± 9.0° was observed using pedi-
cle screw fixation and increased to 18.4 ± 8.6° at 
one year follow-up. This showed a 71% correction 
rate and loss of +/- 2°. Using hybrid construct, the 
average curve correction from 62.0 ± 13.0° Pre-op 
to 18.0 ± 8.0° was observed and increased to 22 ± 9° 
at first year follow-up.

Using pedicle screws there was a correction loss of 
12.5% as compared to the 16.6% using hybrid 
fixation. By 1 year follow-up the differences were 
obvious between the two groups.

Table 1:Gender based distribution in the PSF and HI 
groups.

Table 2: Cobb angles – pre, post and at 1 year 
follow-up.

DISCUSSION

Albeit some contention exists, the all-screw build 
has increased overall success in the treatment of 
idiopathic scoliosis in this decade. This mirrors the 
agreement that all pedicle screw instrumentation 
accomplishes better three dimensional correction 
and less loss when compared to hybrid instrumenta-
tion. 7,8  An immediate examination between these 
builds uncovered a predominant correction in pedi-
cle screws method in 58 AIS patients (70% vs 56%) 
which also acknowledges a past report utilizing 
Moss Miami hybrid fixation in 61 AIS patients having 
a rectification rate of 56% in the thoracic curves. 9

Two studies published by Kim et all in 2004 com-
pared the results of PS and hook instrumentation 
and published another one in 2004 comparing the 
results of pedicle screws instrumentation with hybrid 
instrumentation. In the former study they found the 
pedicle screw instrumentation to be superior 
because of better correction rate and less loss of 
correction in coronal and saggital plans. Blood loss 
and operative time did not differ between the two 

groups. The latter study concluded that the correc-
tion rate and AVT were better in the Ps group, 
global and saggital balance and blood loss were 
still similar. 10

The PSF system is considered biomechanically 
advantageous because the pedicle is the hardest 
part of the vertebral body and is used as an anchor 
in this system and because of this advantage it 
allows improved correction of the deformity with 
preservation of the motion segments by reducing 
number of fused levels. 11

One of the limitations of the present study is that the 

patients did not belong to a single Lenke group, 
which made standardization difficult. However, in 
both the pedicle screw fixation and hybrid instru-
mentation groups, there were patients from differ-
ent Lenke groups. 12

Correction pedicle screw fixation is a safe and 
effective surgical method. Compared to Hybrid 
instrumentation, these patients displayed signifi-
cantly improved correction of the major curve. Our 
study was consistent with previous studies in which 
pedicle screw fixation was found to be superior to 
hybrid instrumentation in the treatment of adoles-
cent scoliosis 13 ,14.
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Table-1: Effect of Age, gender, hypertension and diabetes on serum 
and pericardial NT-pro-BNP

DISCUSSION

Studies have reported that plasma concentrations 
of NT-proBNP were significantly higher in women 
than in men, and the mean concentration of 
plasma NT-proBNP almost doubled per age 
decade regardless of sex 1. In this study concentra-
tion of NT-proBNP in serum and pericardial fluid was 
higher in males than in females. This may be due to 
the fact that in our study, females patients were 
fewer in number.. However, regarding age, there is 
significant correlation of age with both serum and 
pericardial fluid NT-proBNP levels. This association 
has previously been reported in normal subjects, 
which may be due to increased myocardial mass, 
chamber specific alterations in gene expression, 

and a reduction in the renal clearance of natriuret-
ic peptides with aging 11-13.  

The secretion of NT-proBNP levels is increased in 
type 2 diabetes with cardiovascular disease as com-
pared to normal subjects. There are several possible 
mechanisms for the rise in NT-proBNP levels in diabe-
tes. It may be due to high prevalence of diastolic 
dysfunction, atherosclerotic changes in coronary 
arteries, increased collagen content in heart and 
decreased myocardial relaxation. However the 
present study has not shown such an effect of 
diabetes on NT-proBNP levels. It may be due to 
shorter duration of diabetes and better glycaemic 
control14. 

Previous studies have been reported that plasma 
NT-proBNP levels are higher in patients with high 
blood pressure compared to those with normal 
blood pressure 15. This may be due to the fact that 
high blood pressure leads to LV hypertrophy and as 
a result of this increased wall stress of LV occurs 16. 
But this study has not shown significant effect of 
hypertension on NT-proBNP levels which may be 
due to good control of blood pressure. In future, 
better designed prospective studies are necessary 
to investigate the effect of demographic and 
clinical variables on  NT-proBNP levels and their 
bearing on mortality risk.

CONCLUSION

Demographic and clinical variables did not show a 
significant effect on NT-proBNP concentrations both 
in plasma and pericardial fluid, except, for age. In 
conclusion, individuals with elevated NT-proBNP 
concentrations appeared to be independently 
associated with an increased risk for cardiac diseas-
es. A small adjustment should, however, be made 
for the independent effects of age.
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INTRODUCTION

Scoliosis is thelateral deviation of the vertebrae in 
the coronal plane. In its mild form,it may only cause 
shape changes in the trunk but severe forms can 
lead to neurological, cardiac and pulmonary 
changes as well. 1

The Scoliosis Research Society classifies idiopathic 
scoliosis according to the age of onset. From birth to 
three years of age it is termed Infantile Scoliosis; 
between ages 4-10 it is called Juvenile scoliosis and 
between age 10 and upwards it is termed Adoles-

cent scoliosis, which is the most common form.2

Segmental instrumentation was introduced by 
Luque in 1982 combining rods with sub laminar wires 
and later the segmental hook rod system was 
developed by Cotrel-Dubousset.3 ,4 Pedicle screws 
instrumentation have become the main stay of 
fixation method to correct deformities of the spine 
but still problems such as nerve root injury are associ-
ated with screw placements. 5 As a result the 
optimal treatment choice is still debated. We 
presume that the all-screw method provides a 
better three dimensional corrections and stability. 6

METHODS

This cross-sectional study was conducted at Dr. 
Ziauddin Hospital Clifton Karachi from January 2013 
to December 2016 assessing a number of variables 
such as age, sex and pre-operative, immediate 
post operative Cobbs angle and the Cobbs angle 
at two 6 monthly follow-ups. Antero-posterior and 
lateral X-rays of the whole spine were performed in 
standing position at the periods.34 patients with 
adolescent idiopathic scoliosis (23 females, 11 
males) were evaluated. Patients with congenital or 
neuromuscular scoliosis were excluded and so were 
those undergoing revision surgery. The maximum 
follow-up was 1 year. The mean patient age was 
16.5 +/- 5 years. Lenke’s classification system was 
used to grade the curve. Fixation points were decid-
ed pre-surgery on radiographs and posterior midline 
approach was used in all the cases. All the patients 
were instrumented with pedicle screws, hooks, rods 
and transverse bars. Decortication of the posterior 
spine and the capsule were performed to favor 
bone fusion. Wake-up test was performed in all 
instances. The date was analyzed in SPSS version 20 
with a P value of < 0.05.

RESULTS

From 2013 to 2016, 34 patients were reviewed with 
imaging exams for adolescent idiopathic scoliosis. 
The study included 11 males and 23 female 
patients. 14 patients underwent correction using 
Hybrid Fixation and the rest were operated using 
the segmental fixation technique. The mean Cobb 
angle showed no statistical difference between the 
two genders and no neurological complications 
were observed and neither were implant failures 
during the follow-up duration. Superficial infection 
was seen in only one case and was resolved by 
medical treatment.

The average major curve correction from 58.0 ± 
13.0° Pre-op to 16.0 ± 9.0° was observed using pedi-
cle screw fixation and increased to 18.4 ± 8.6° at 
one year follow-up. This showed a 71% correction 
rate and loss of +/- 2°. Using hybrid construct, the 
average curve correction from 62.0 ± 13.0° Pre-op 
to 18.0 ± 8.0° was observed and increased to 22 ± 9° 
at first year follow-up.

Using pedicle screws there was a correction loss of 
12.5% as compared to the 16.6% using hybrid 
fixation. By 1 year follow-up the differences were 
obvious between the two groups.

Table 1:Gender based distribution in the PSF and HI 
groups.

Table 2: Cobb angles – pre, post and at 1 year 
follow-up.

DISCUSSION

Albeit some contention exists, the all-screw build 
has increased overall success in the treatment of 
idiopathic scoliosis in this decade. This mirrors the 
agreement that all pedicle screw instrumentation 
accomplishes better three dimensional correction 
and less loss when compared to hybrid instrumenta-
tion. 7,8  An immediate examination between these 
builds uncovered a predominant correction in pedi-
cle screws method in 58 AIS patients (70% vs 56%) 
which also acknowledges a past report utilizing 
Moss Miami hybrid fixation in 61 AIS patients having 
a rectification rate of 56% in the thoracic curves. 9

Two studies published by Kim et all in 2004 com-
pared the results of PS and hook instrumentation 
and published another one in 2004 comparing the 
results of pedicle screws instrumentation with hybrid 
instrumentation. In the former study they found the 
pedicle screw instrumentation to be superior 
because of better correction rate and less loss of 
correction in coronal and saggital plans. Blood loss 
and operative time did not differ between the two 

groups. The latter study concluded that the correc-
tion rate and AVT were better in the Ps group, 
global and saggital balance and blood loss were 
still similar. 10

The PSF system is considered biomechanically 
advantageous because the pedicle is the hardest 
part of the vertebral body and is used as an anchor 
in this system and because of this advantage it 
allows improved correction of the deformity with 
preservation of the motion segments by reducing 
number of fused levels. 11

One of the limitations of the present study is that the 

patients did not belong to a single Lenke group, 
which made standardization difficult. However, in 
both the pedicle screw fixation and hybrid instru-
mentation groups, there were patients from differ-
ent Lenke groups. 12

Correction pedicle screw fixation is a safe and 
effective surgical method. Compared to Hybrid 
instrumentation, these patients displayed signifi-
cantly improved correction of the major curve. Our 
study was consistent with previous studies in which 
pedicle screw fixation was found to be superior to 
hybrid instrumentation in the treatment of adoles-
cent scoliosis 13 ,14.

Effect of Age on serum and pericardial NT-pro-BNP

Effect of gender on serum and pericardial NT-pro-BNP

Effect of hypertension on serum and pericardial NT-pro-BNP

Effect of diabetes on serum and pericardial NT-pro-BNP

VARIABLES

P- value

P- value

P- value

P- value

Age group
45-55 years
(n=35)

Men(n=43)
Mean + S.D

Hypertensive
(n=39)
Mean + S.D

Non Hypertensive
(n=11)
Mean + S.D

Diabetes (n=26)
Mean + S.D

Non Diabetes 
(n=24)
Mean + S.D

Age group
56-65 years
(n=35)

Log serum NT- proBNP (pg/ml) Log pericardial NT- ProBNP (pg/ml)

Women(n=43)
Mean + S.D

2.10±0.64

2.56±0.60

0.01

0.227

0.09

0.47

2.47±0.65

2.15±0.56

2.508±0.66

2.13±0.49

2.49±0.66

2.35±0.62

2.70±0.46

3.07±0.68

0.02

0.245

0.11

0.86

3.0±0.66

2.69±0.48

3.04±0.66

2.68±0.50

2.97±0.71

2.94±0.57
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DISCUSSION

Studies have reported that plasma concentrations 
of NT-proBNP were significantly higher in women 
than in men, and the mean concentration of 
plasma NT-proBNP almost doubled per age 
decade regardless of sex 1. In this study concentra-
tion of NT-proBNP in serum and pericardial fluid was 
higher in males than in females. This may be due to 
the fact that in our study, females patients were 
fewer in number.. However, regarding age, there is 
significant correlation of age with both serum and 
pericardial fluid NT-proBNP levels. This association 
has previously been reported in normal subjects, 
which may be due to increased myocardial mass, 
chamber specific alterations in gene expression, 

and a reduction in the renal clearance of natriuret-
ic peptides with aging 11-13.  

The secretion of NT-proBNP levels is increased in 
type 2 diabetes with cardiovascular disease as com-
pared to normal subjects. There are several possible 
mechanisms for the rise in NT-proBNP levels in diabe-
tes. It may be due to high prevalence of diastolic 
dysfunction, atherosclerotic changes in coronary 
arteries, increased collagen content in heart and 
decreased myocardial relaxation. However the 
present study has not shown such an effect of 
diabetes on NT-proBNP levels. It may be due to 
shorter duration of diabetes and better glycaemic 
control14. 

Previous studies have been reported that plasma 
NT-proBNP levels are higher in patients with high 
blood pressure compared to those with normal 
blood pressure 15. This may be due to the fact that 
high blood pressure leads to LV hypertrophy and as 
a result of this increased wall stress of LV occurs 16. 
But this study has not shown significant effect of 
hypertension on NT-proBNP levels which may be 
due to good control of blood pressure. In future, 
better designed prospective studies are necessary 
to investigate the effect of demographic and 
clinical variables on  NT-proBNP levels and their 
bearing on mortality risk.

CONCLUSION

Demographic and clinical variables did not show a 
significant effect on NT-proBNP concentrations both 
in plasma and pericardial fluid, except, for age. In 
conclusion, individuals with elevated NT-proBNP 
concentrations appeared to be independently 
associated with an increased risk for cardiac diseas-
es. A small adjustment should, however, be made 
for the independent effects of age.
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shape changes in the trunk but severe forms can 
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three years of age it is termed Infantile Scoliosis; 
between ages 4-10 it is called Juvenile scoliosis and 
between age 10 and upwards it is termed Adoles-

cent scoliosis, which is the most common form.2

Segmental instrumentation was introduced by 
Luque in 1982 combining rods with sub laminar wires 
and later the segmental hook rod system was 
developed by Cotrel-Dubousset.3 ,4 Pedicle screws 
instrumentation have become the main stay of 
fixation method to correct deformities of the spine 
but still problems such as nerve root injury are associ-
ated with screw placements. 5 As a result the 
optimal treatment choice is still debated. We 
presume that the all-screw method provides a 
better three dimensional corrections and stability. 6

METHODS

This cross-sectional study was conducted at Dr. 
Ziauddin Hospital Clifton Karachi from January 2013 
to December 2016 assessing a number of variables 
such as age, sex and pre-operative, immediate 
post operative Cobbs angle and the Cobbs angle 
at two 6 monthly follow-ups. Antero-posterior and 
lateral X-rays of the whole spine were performed in 
standing position at the periods.34 patients with 
adolescent idiopathic scoliosis (23 females, 11 
males) were evaluated. Patients with congenital or 
neuromuscular scoliosis were excluded and so were 
those undergoing revision surgery. The maximum 
follow-up was 1 year. The mean patient age was 
16.5 +/- 5 years. Lenke’s classification system was 
used to grade the curve. Fixation points were decid-
ed pre-surgery on radiographs and posterior midline 
approach was used in all the cases. All the patients 
were instrumented with pedicle screws, hooks, rods 
and transverse bars. Decortication of the posterior 
spine and the capsule were performed to favor 
bone fusion. Wake-up test was performed in all 
instances. The date was analyzed in SPSS version 20 
with a P value of < 0.05.

RESULTS

From 2013 to 2016, 34 patients were reviewed with 
imaging exams for adolescent idiopathic scoliosis. 
The study included 11 males and 23 female 
patients. 14 patients underwent correction using 
Hybrid Fixation and the rest were operated using 
the segmental fixation technique. The mean Cobb 
angle showed no statistical difference between the 
two genders and no neurological complications 
were observed and neither were implant failures 
during the follow-up duration. Superficial infection 
was seen in only one case and was resolved by 
medical treatment.

The average major curve correction from 58.0 ± 
13.0° Pre-op to 16.0 ± 9.0° was observed using pedi-
cle screw fixation and increased to 18.4 ± 8.6° at 
one year follow-up. This showed a 71% correction 
rate and loss of +/- 2°. Using hybrid construct, the 
average curve correction from 62.0 ± 13.0° Pre-op 
to 18.0 ± 8.0° was observed and increased to 22 ± 9° 
at first year follow-up.

Using pedicle screws there was a correction loss of 
12.5% as compared to the 16.6% using hybrid 
fixation. By 1 year follow-up the differences were 
obvious between the two groups.

Table 1:Gender based distribution in the PSF and HI 
groups.

Table 2: Cobb angles – pre, post and at 1 year 
follow-up.

DISCUSSION

Albeit some contention exists, the all-screw build 
has increased overall success in the treatment of 
idiopathic scoliosis in this decade. This mirrors the 
agreement that all pedicle screw instrumentation 
accomplishes better three dimensional correction 
and less loss when compared to hybrid instrumenta-
tion. 7,8  An immediate examination between these 
builds uncovered a predominant correction in pedi-
cle screws method in 58 AIS patients (70% vs 56%) 
which also acknowledges a past report utilizing 
Moss Miami hybrid fixation in 61 AIS patients having 
a rectification rate of 56% in the thoracic curves. 9

Two studies published by Kim et all in 2004 com-
pared the results of PS and hook instrumentation 
and published another one in 2004 comparing the 
results of pedicle screws instrumentation with hybrid 
instrumentation. In the former study they found the 
pedicle screw instrumentation to be superior 
because of better correction rate and less loss of 
correction in coronal and saggital plans. Blood loss 
and operative time did not differ between the two 

groups. The latter study concluded that the correc-
tion rate and AVT were better in the Ps group, 
global and saggital balance and blood loss were 
still similar. 10

The PSF system is considered biomechanically 
advantageous because the pedicle is the hardest 
part of the vertebral body and is used as an anchor 
in this system and because of this advantage it 
allows improved correction of the deformity with 
preservation of the motion segments by reducing 
number of fused levels. 11

One of the limitations of the present study is that the 

patients did not belong to a single Lenke group, 
which made standardization difficult. However, in 
both the pedicle screw fixation and hybrid instru-
mentation groups, there were patients from differ-
ent Lenke groups. 12

Correction pedicle screw fixation is a safe and 
effective surgical method. Compared to Hybrid 
instrumentation, these patients displayed signifi-
cantly improved correction of the major curve. Our 
study was consistent with previous studies in which 
pedicle screw fixation was found to be superior to 
hybrid instrumentation in the treatment of adoles-
cent scoliosis 13 ,14.
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