
between two groups. 
In-hospital bleeding, one of the outcomes of this study, was 
significantly higher in group-I (14%) than group-II (2%) 
(p-value <0.05). In group-I, echymosis other than paraum-
blical area, epistaxis, intracranial haemorrhage were 8%, 
4%, 2% respectively. In group-II, only echymosis other 
than paraumbilical area was 2%. McClure et al.2 (1999) 
observed in their study that the incidence of bleeding was 
75.4% in low platelet count group and 27.8% in high 
platelet count group. This result is higher than present 
study, possibly due to different invasive procedure like 
CAG, PCI with or without stenting, IABP insersion & 
CABG in their management protocol. 
In-hospital Q-wave MI, another outcome of this study was 
significantly higher in group-I (16%) than group-II (4%) 
(p-value<0.05). McClure et al2 ,(1999) observed in their 
study that MI was 27.2% in low platelet count group & 
12.2% in high platelet count group. Their result is higher 
than current study result but the result comparing between 
two groups is almost similar. Anderson et al.6, (2010) 
observed that, upto 25% of patient wsith NSTEMI and 
elevated CK-MB go on to develop Q wave MI during their 
hospital stay. On considering total events, their result is 
consistent with current study. 
Heart failure was significantly higher in group-I (26%) than 
group-II (10%) in the present study (p-value <0.05). In 
group-I, Killip class-I, II, III, IV were 74%, 14%, 8%, 4% 
respectively. In group-II, Killip class-I, II, III, IV were 
90%, 6%, 2% & 2% respectively. Hung et al.7 (2006) 
observed in their study that heart failure was 8.4% in low 
platelet count (<2 lacs) group and 11.5% in higher platelet 
count group (>2 lacs). In comparison between low & high 
platelet count group, current study is contradictory to Hung 
et al.7 (2006) study. As because Hung et al.7 (2006) carried 
out their study on STEMI patient. 
Arrythmia was significantly higher in group I (22%) than 
group II (8%) in this study (P-value <0.05). In group I, AF, 
AV block, VT & VF were 8%, 8%, 4%, 2% respectively. 
However, in group II, AF was 2%, AV block was 2% and 
VT was 4%. 
Stroke was 10% in group I and 8% in group II but the differ-
ence was not significant in present study. McClure et al.2 
(1999) observed in their study that the incidence of stroke 
was 3% in low platelet count group and 0.6% in high 
platelet count group. In comparison between two groups, 
the result is consistent with current study. 
Another in hospital outcome was death which was 8% in 
group I and 6% in group II and the difference was not statis-
tically significant. MeClure et al.2 (1999) observed that 
death was 7.4% in low platelet count group & 3.3% in high 
platelet count Group. This result is also similar to current 
study. 
Kaplar-Meier Survival analysis showed cumulative 4-year 
mortality rates of 12.5%, those who have platelet count less 
than `181000 per cmm. This mortality rate was higher than 

other groups having platelet count >181000 per cmm. Low 
platelet count and adverse outcome might be explained by 
mainly 3 mechanisms: First, Recent studies point to a possi-
ble correlation of platelet count and blood levels of certain 
inflammatory markers. This could be well demonstrated for 
soluble CD40 ligand, an independent predictor of adverse 
outcome in UA/NSTEMI5. Second, more extensive 
coronary artery disease may be an important mediator 
responsible for the higher mortality in patients with very 
low platelet count5. Third, low platelet count in the first 
platelet count quintile can be caused by comorbidity with a 
hidden prothrombotic state which can be associated with 
increased risk of death5.  A significant association of low 
platelet count and adverse clinical outcome in patients with 
high risk PCI and UA/NSTEMI has also been demonstrat-
ed8. 
In this current study it was observed that Q-wave was 
significantly associated  only with platelet count where OR 
6.73 and 95% CI 1.27-32.58 and other factors regarding 
hospital outcome not associated in multivariate logistic 
regression model.
Conclusion:
This prospective study was carried out to observe the 
impact of platelet counts on in-hospital outcome of 
NSTEMI. Most of the patients were found 51-60 years age 
in both groups and male was predominant in both groups. 
Smoking, HTN, diabetes mellitus, dyslipidaemia, obesity 
and family history of CAD were most common risk factor 
for Non-ST-Elevation Myocardial Infarction in both groups 
(p>0.05). The  RBS and S. Creatinine were almost similar 
between two groups. 
The Troponin-I level was significantly (p<0.05) higher in 
group I patients. The TC and LDL were higher in group I, 
however TG was higher in group II but the difference was 
not significant (p>0.05). HDL was almost parallel between 
two groups. Bleeding, Q-wave MI, arrhythmia and HF 
were significantly (p<0.05) higher in group I, but stroke 
and death were similar in both groups. In multivariate 
logistic regression model, Q-wave MI was significantly 
associated only with platelet count and other factors were 
not associated. 
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Abstract
Introduction: Incidence of ACS is increasing in developing countries like Bangladesh. Many factors can influence in 
hospital outcome of NSTEMI Patient. Platelet count is one of them. The aim of present study was by measuring 
platelet count to detect the severity of NSTEMI patients and their in hospital outcome. Objective: The aim of present 
study was to observe the impact of platelet counts on in hospital outcome of NSTEMI. Materials and Methods: The 
study was conducted in Shahid Sheikh Abu Naser Specialized Hospital, Khulna from January 2021 to November-2021.  
NSTEMI Patient Presented within 24 hours of chest pain was included in this study. Data were collected by direct 
interview from Patient and venous blood was drawn for platelet count. Continuous data were expressed as mean ±SD. 
Categorical data were analyzed with x2 test. Student’s ‘t’ test was used for analysis of Continuous variables. 
Comparision between groups was done by unpaired t-test. Multiple logistic regression analysis was done to determine 
the association between lower platelet counts and adverse hospital events in NSTEMI patients. P-values <0.05 were 
be considered statistically significant. Results: 100 Patients are included in this study. They are devided into two 
groups. Group-1 having platelet count <200000/cmm) and Group-II having platelet count > 200000/cmm. Bleeding, 
Q-wave MI, arrythmia and heart failure were significantly (P<0.05) higher in group-I but stroke and death were 
similar in both groups. Conclusion: Lower platelet count in NSTEMI patient is associated with adverse in-hospital 
outcome. 
Key words: Platelet count, Non-ST-Elevation Myocardial infarction, outcome. 
Number of Tables : 05; Number of References : 08; Number of Correspondence : 05.

Introduction: 
Incidence of ACS is increasing in developing countries including 
Bangladesh. With socioeconomic improvement, changes in the life 
style and dietary habit, smoking, decrease physical activity, increas-
ing body weight and consequently increasing rate of diabetes melli-
tus, hypertension, dyslipidemia which contribute to increase 
coronary heart disease1. The significance of thrombocytopenia in 
patients experiencing during non-ST Elevation myocardial infarction 
has not been examined systematically2. Patient with ACS present 
with increased mean platelet volume, lower platelet count and 
decreased eosinophil counts3, 4. These cells become targets for new 
drugs and these changes may also acts as markers of myocardial 
damage or prognosis4. 
As ACS is increasing in Bangladesh, platelet count has become an 
important health care issue to detect the severity of NSTEMI patient. 
By measuring platelet count we can reduce the morbidity and 
mortality in our population. Initial platelet count can be used as 
prognostic marker. It might be useful adjunct for identifying those 
patients who may benefit from a more intensified therapy (e.g. 
higher dose or prolong dual anti-platelet therapy)5.
Materials and Methods:
This is a prospective study of 100 NSTEMI patients presented 
within 24 hours of chest pain. The study was conducted in Shahid 
Sheikh Abu Naser Specialized Hospital, Khulna from January 2021 
to November-2021.  
Inclusion Criteria were Non-ST-Elevation Myocardial Infarction 
presented within 24 hours of chest pain. 

Not significant (p > 0.05 with unpaired t-test)

The study included 100 subjects and they were divided into 
five age groups. In group I, the men age was 56.8± 12.5 
years ranging from 38 to 100 years. In group II, the mean age 
was 55.9±10.7 years ranging from 36 to 78 years. Maximum 
number found in the age group of 51-60 years in both groups. 
The mean age difference was not statistically significant 
(p>0.05) between the two groups in unpaired t-test. Results 
are depicted in the above table. 

Table-II: Distribution of risk factors of the study population 
(n=100).

 

NS=Not significant 
P value reached from Chi square test 

Smoking (64.0% Vs 58.0%) and HTN (44.0% Vs 36.0%) 
were the most common risk factor for Non-ST-Elevation 
Myocardial infarction in both groups, followed by diabetes 
mellitus, dyslipidaemia, obesity and family history of CAD. 
No statistically significant difference of risk factors for 
Non-ST-Elevation Myocardial infarction was observed 
between two groups of patients (p>0.05)

Table-III: Platelet count of the study population (n=100).

Significant (p<0.05) with unpaired t-test

The mean Platelet count was 165696.6±28396.29 cmm/L 
range from 86000-199000 cmm/L in group I and 
293660±69896.9 cmm/L range from 202000-42000 cmm/L 
in group II. The mean platelet count difference was statisti-
cally significant (p<0.05).

Exclusion Criteria were: Previous documented thrombocy-
topenia (<1,50,000/cmm), Heparin therapy before admis-
sion, Patient on antiplatelet drug before admission, Patients 
on lipid lowering agent (statin) before admission, History 
of previous or current haemostatic disorder, Long-term 
daily need for nonsteroidal anti-inflammatory drugs, Renal 
insufficiency (creatinine level > 1.6mg/dl), History of PCI, 
History of CABG  and Acute and chronic inflammatory 
conditions like-Rheumatoid arthritis, SLE. 
The study was conducted after informed written consent 
from all participants. Date were collected with all aseptic 
precaution. Venous blood was drawn by dry plastic 
syringe. The needle was detached from the syringe and the 
requisite amount of blood was delivered into a vessel 
containing EDTA (Etheline dyamine tetraacetic acid). 
Dilution (1 in 20) were done by adding 0.1 ml of blood to 
1.9 ml of the diluents. After mixing of suspension for 10-15 
minutes the Neubauer counting chamber was filled with 
suspension, using a stout glass capillary pipette. The count-
ing chamber was placed in a moist Petridish and leave 
untouched for at least 20 minutes to give time for the 
platelets to settle. The preparation was examined with the 
x40 objective and x6 or x10 eyepieces. The number of 
platelets in one or more areas of 1mm2 was counted. 
Continuous data were expressed as mean ±SD. Categorical 
data were analyzed with 2 test. Student’s ‘t’ test was used 
for analysis of continuous variables. Comparison between 
groups was done by unpaired t-test. Multivariate logistic 
regression analysis was done to determine the association 
between lower platelet counts and adverse hospital events 
in patients with NSTEMI. P values <0.05 were be consid-
ered statistically significant. 
Results:
The study was conducted to see the impact of platelet count 
on NSTEMI.
Table-I: Age distribution of the study population (N-100). 

Group I : Platelet count (PC) ≤ 200000/cmm
Group II : Platelet count (PC) > 200000/cmm

Discussion: 
This prospective study was carried out with an aim to 
observe the impact of platelet counts on in-hospital 
outcome of NSTEMI. 
A total of 100 patients of NSTEMI presented within 24 
hours of chest pain age ranging from 36 to 100 years were 
included in the study. 
In this present study it was observed that the mean age was 
56.8±12.5 years ranging from 38 to 100 years, 55.9±10.7 
years ranging from 36 to 78 years group I and group II 
respectively. Majority of the patients found in the age group 
of 51-60 years in both groups. The mean age was almost 
similar between two groups. Mueller et al.5 (2006) has 
observed higher mean age in their study, which was 
64.2±11.8 years. Similarly McClure et al.2 (1999) observed 
that the median age was 67 years and 64 years in low 
platelet count group & high platelet count group respective-
ly. Jeong et al.8 (2007) carried out a study on 2762 acute 
NSTEMI patients and found that mean age was 64.6±12.8 
years. All the above findings are higher with the present 
study, which may be due to increased life expectancy in 
their study patients. 
Regarding the risk factors smoking 64.0% and 58.0% in 
group I and group II respectively. HTN observed 44.0% in 
group I and 36.0% in group II. Smoking and HTN were the 
most common risk factor for Non-ST-Elevation Myocardial 
Infarction in both groups, however diabetes mellitus, 
dyslipidaemia, obesity and family history of premature 
CAD were also observed in this study patients. No signifi-
cant difference of risk factors for Non-ST-Elevation 
Myocardial Infarction was observed between two groups of 
patients in the present study patients. McClure et al.2 
(1999) found HTN 57.8% vs 55.1% in low platelet count 
group & high platelet count group. DM was observed 
26.7% and 22.7% in low platelet count group & high 
platelet count group respectively. However regarding the 
tobacco use, 21.4% low platelet count group and 28.8 high 
platelet count group were current smoker. Family history of 
CAD was 36.3% vs 35.2% in low platelet count group & 
high platelet count group. Patients with low platelet count 
group were older. weighed less. Mueller et al5 (2006) found 
smoker was 23.2%, HTN 61.7% Avremakis et al.4 (2007) 
demonstrated a significant lower platelet count in non-DM 
non-smokers with UA or AMI when compared with 
non-DM non-smoker controls. 
In this present study regarding the hospital outcome, it was 
found bleeding 14.0% and 2.0% in group I and in group II 
respectively. Q-wave MI was 16.% in group I and 4.0% in 
group II, arrhythmia was 22.0% in group I and 8.0% in 
group II. Heart failure 26.0% and 10.0% in group I and 
group II respectively. Stroke was 10.0% in group I and 
8.0% in group II. Death was 8.0% in group I and 6.0% in 
group II. Bleeding, Q-wave MI, arrhythmia and HF were 
significantly (p<0.05) higher in group I patients but stroke 
and death were not statistically significant (p>0.05) 

Table-IV: In-hospital outcome of the study population 
(n=100).

S= Significant 
NS= Not Significant 
P value reached from Chi square test 
Table IV shows in-hospital outcome of the study population 
and found bleeding 7(14.0%) and 1(2.0%) in group I and 
group II respectively. Q-wave MI was 8(16.0%) in group I 
and 2(4.0%) in group II, arrhythmia was 11(22.0%) in 
group I and 4(8.0%) in group II. Heart failure was 
13(26.0%) and 5(10.0% in group I and group II respective-
ly. Stroke was 5(10.0%) in group I and 4(8.0%) in group II. 
Death was 4(8.0%) in group I and 3(6.0%) in group II. 
Bleeding, Q-wave MI, arrhythmia and HF were statistically 
significant (p<0.05), but stroke and death were not statisti-
cally significant (p>0.05) between two groups.   

Table-V: Association between platelet count with bleeding, 
Q-wave MI, arrhythmia, HF, Stroke and Death.

NS= Not Significant, S= Significant 

Q-wave MI was significantly associated only with platelet 
count where OR 6.43 and 95% CI 1.27-32.58 and other 
factors were not associated in multivariate logistic regres-
sion model.
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Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

The above table III demonstrates that mean Fluoroscopy 
time (FT) during transradial and trans femoral CAG were 
(4.4±1.6 vs. 4.1±3.9 min) with no statistical difference 
(p=0.618). Mean dose area product (DAP) during TR 
–CAG and TF-CAG were (2732±1195.5 vs. 2434±488.0 
μGym2) with no statistical difference (p=0.078). Mean Air 
Kimma (AK) during TR-CAG and TF -CAG were 
(307.6±112.2 vs. 283.7±48.5 mGy) with no statistical 
difference (p=0.10). Mean contrast volume was observed 
greater in transfemoral CAG than transradial CAG 
(68.2±7.5 vs. 64.8±8.9ml) with statistically significant 
difference (p=0.01). 

Figure 1: Comparison of Radiation dose between TR –PCI 
(RCA, single stent, type A lesion, n=30) and TF-PCI (RCA, 
single stent, type A lesion, n=30) 

The figure 1 describes that mean dose area product (DAP) 
during trans radial and trans femoral PCI  were (7703 ± 
1247.6 vs. 7379 ± 631.9 μGym2) with no statistical  differ-
ence (p=0.21). On the contrary, mean Air Kirma (AK) 
during trans radial and trans femoral PCI were 
(895.1±142.4 vs. 878.9±87.9 mGy) with no statistical 
difference (p=0.60).

Figure 2: Comparison of contrast volume during PCI with 
TRA (RCA, single stent, type A lesion, n= 30) and TFA 
approach (RCA, single stent, type A lesion, n= 30)

The above table describes that Mean contrast volume used 
greater in transfemoral PCI than trans radial PCI 
(177.7±19.9 vs. 168.0±13.0ml) with statistically significant 
difference (p=0.03)  
Discussion:
The main objective of the study was to assess radiation 
exposure of patients undergoing transradial and transfemo-
ral coronary angiogram and percutaneous coronary 
intervention. In the current study the mean age of group I 
was 51.2± 10 years and group II was 52.9± 10.8 years. The 
mean age was almost similar between two groups. The sex 
incidence of the present study was observed that male were 
83 (83%) and 85(85%) and female were 17 (17%) and 15 
(15%) in the group I and II respectively. No statistically 
significant differences were found in between groups. The 
clinical parameters like Pulse and BP were observed almost 
identical in both groups of patients.
In this study regarding the mean fluoroscopy time in trans 
radial and trans femoral coronary angiogram, it was 
4.4±1.6 min and 4.1± 3.9 min in the group Ia and group IIa 
respectively with the statistically no differences (p=0.61). It 
resembling a study done by Tayeh and Ettori17 where 
showed no significant difference of fluoroscopy time in 
transradial CAG and trans femoral CAG. In  Present  study 
finding regarding fluoroscopy time is consistent with the 
studies done by Tarighatnia A et al., (2016)11, Barbosa et 
al., (2014)18, Weaver et al., (2010)19, there is no significant 
difference. 
The mean fluoroscopy time in  present study regarding 
trans radial and trans femoral PCI, mean fluoroscopy time 
was 11.7 ± 1.3 min in group Ia and 11.1 ± 1.5 min in group 
IIa with statistically  insignificant difference (p= 0.13).  
Current study finding regarding fluoroscopy time during 
PCI  is consistent with  the  studies done by Tarighatnia A 
et al., (2016)11, Weaver et al., (2010)19. 
In present study regarding radiation exposure in trans radial 
and trans femoral coronary angiogram, mean dose area 
product (DAP) was (2732±1195.5 mGym2 and 2434±488 
mGym2, p=0.07) Air Kirma (AK) was (307.6 ± 112.2 and 
283.7 ± 48.5, p=0.10) in group Ia and group IIa respectively 
with statistically no significant difference. It resembling a 
stydy done by Tarighatnia A, et al., (2016)11 showed no 
significant difference of DAP in trans radial and trans 
femoral angiogram (1732.55 vs 1949.71, p=.17) and also 
no significant difference of Air Kirma in trans radial and 
trans femoral route (233.88 vs 210.78, p=0.9). Georges JL, 
et al20 demonstrated radial route associated with lower 
radiation exposure in comparison to femoral route 
(p<.001). The Learning curve, the experience and the high 
volume centres for radial access have been underlined as 
key factors in radiation dose reduction20. Jolly S, et al21 

showed median DAP was not different between radial and 
femoral angiogram. Kuipers et al22 showed radial route was 
associated with lower radiation exposure in compare to 
femoral route. Lower  radiation dose in radial approach in 

above studies might be due to intervention done in high 
volume  radial centers by experienced operators11. But 
following studies contradict the result of present studies. 
Shah B et al16 revealed  that radial route was associated with 
higher radiation exposure in compare to femoral  angio-
gram (DAP was 19649 vs 15395, p=.02). The main reasons 
for the possible higher radiation dose during trans radial 
access are probably related to the more complicated cathe-
ter manipulation requiring prolonged fluoroscopy time and 
to more unfavourable operator position, closer to X –ray 
source, especially for less skilled operators. These difficul-
ties are easily overcome by increasing the radial compe-
tence20.
Regarding radiation exposure in this study during trans 
radial and trans femoral PCI, mean dose area product 
(DAP) were (7703 ± 1247.6 mGym2 and 7379 ±631.9 
mGym2,) and Air kirma were (895.1 ± 142.4 mGy and 
878..9 ± 87.9 mGy, p= .60) in group Ib and group IIb 
respectively with statistically no significant difference. It 
resembling a study done by Tarighatnia A, et al11 showed 
no significant difference of DAP in trans radial and trans 
femoral PCI (3907.96 ± 249.7 vs 4643.58±221.4, p=.02) 
and also  no significant difference of Air Kirma in trans 
radial and trans femoral PCI (619.85±  40.44 vs 702.19± 
35.87 , p=0.12). Georges J., et al20 revealed that radial route 
associated with lower radiation exposure in comparison to 
femoral route (p<.001). Jolly S, et al21 demonstrates median 
DAP was not different between radial and femoral route. 
Kuipers, et al.22 showed that radial route was associated 
with lower radiation exposure in compare to femoral route. 
Radiation exposure is higher in radial route in comparison 
to femoral route but differences present only in lower 
volume centers and less experienced operator. There is no 
significant difference in radiation exposure in radial vs 
femoral route if it is done in high volume center by experi-
enced operator.
But following studies contradict the result of present 
studies. Shah B, et al16 showed that radial route was associ-
ated with higher radiation exposure in compare to femoral 
route. Radial route for cardiac catheterization procedures is 
associated with longer fluoroscopy time leading to 
increased radiation exposure15. The discrepancy regarding 
radiation exposure dose between trans radial and trans 
femoral PCI studies could be explained by differences in 
the imaging system used, the operator`s skill and the 
characteristics of angiography11.
Conclusion:
In this study no significant differences were found in 
patients radiation dose in both radial and femoral group 
regarding coronary angiogram and PCI. Furthermore 
utilization of contrast volume was lower in trans radial 
coronary angiogram and PCI. So we can conclude that trans 
radial angiogram and PCI can be performed with the same 
safety as for the trans femoral approach. The operator`s 
experience plays a major role in the success rate. These 
results are obtained in an experienced center in the trans 

radial approach and conclusions might look different in 
catheter laboratory with lower experience in this approach. 
So, transradial approach is an attractive alternative to 
conventional transfemoral approach.
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longer fluoroscopy time leading to increased radiation 
exposure15. In another study no differences were found in 
patient’s radiation dose in both transfemoral and transradial 
group and transradial route might be a good substitute 
route11.Shah et al.,(2013) showed that transradial approach  
is associated with higher radiation exposure when compared 
with transfemoral approach16.While this controversay contin-
ues, very few studies have compared the radiation exposure 
with radial versus femoral approach throughout the world. 
The aim of the study was to compare radiation exposure of 
patients during coronary angiogram and PCI accessed by the 
radial and femoral route.
Materials and Methods:
This case control study was conducted in Department This 
prospective observational comparative study was conducted 
in Department of cardiology National Institute of Cardiovas-
cular Diseases (NICVD), Dhaka, from April 2016 to March 
2017, to assess the radiation exposure and Fluoroscopy time 
between transradial and transfemoral coronary angiogram 
and PCI. Patient’s undergone coronary angiogram & percu-
taneous Coronary Intervention (PCI) who were hemodynam-
ically stable were included in this study. Total 200 patients 
were selected and allocated into two groups on the basis of 
procedural approach during coronary angiogram and PCI. 
The group I was consisting of 100 patients who underwent 
transradial approach and the group II comprised of 100 
patients who underwent tranfemoral approach. Again 
divided into subgroups (group Ia, transradial CAG, n =70, 
group IIa, trans radial PCI, n =30) and (group IIa, trans 
femoral CAG, n =70, group IIb, trans femoral PCI, n = 30). 
Informed written consent was taken from each patient before 
enrollment. Meticulous history was taken and detailed 
clinical examination was done and recorded in pre designed 
structured pro forma. Demographic data, e.g., age, sex, 
occupation, BMI and different risk factor profile was evaluat-
ed.
Cardiac procedure: CAG and PCI will be done according to 
standard protocol. A detailed explanation was provided to 
the patient regarding the nature of the procedure, its potential 
risk and benefits. Even if radial access was planned, both 
femoral access sites were also be prepared. Premedication 
was done by giving a loading dose of 300 mg of Aspirin, 
Clopidogrel 300 mg, 40 mg of Atorvastatin and 5 mg of tab. 
Diazepam. Armrest was provided with the table, so that the 
patients arm was in abduction. A 500ml plastic sachet of 
normal saline was placed on the armrest beneath the wrist to 
elevate the wrist. The hand was then fixed in hyperextension 
with adhesive tape, prepared in a sterile fashion and the 
draped positioned. The course of the artery was palpated and 
1-2 ml of 2% injection lignocaine subcutaneously infiltrated, 
2-3 cm proximal to the flexor crease of the wrist. Then the 
radial artery was fixed with the index and middle finger of 
the left hand and the radial artery was punctured with 
puncture needle at 30-45° angles. A soft 0.025-inch straight 
guide-wire was advanced through the needle, and a 6-F, 
17-cm radial sheath was be placed. Spasmolytic cocktail 

evidence-based pharmacological strategies, the use of PCI 
in appropriate patients reduces morbidity and mortality 
across the spectrum of risk5. Continual evolution of 
antithrombotic therapy and device technology has resulted 
in the application of PCI to a wider population of patients6. 
Procedural success rates are high and ischemic complica-
tions relatively rare after percutaneous coronary interven-
tion7.
Till now the transfemoral approach (TFA) has traditionally 
been the preferred access site for percutaneous coronary 
interventions (PCIs) and coronary angiograms (CAGs). In 
1989, the radial route was first introduced, and since then, 
the number of procedures performed by the radial route 
increased as the technique evolved with improvement in 
catheter design and with interventional cardiologists’ 
experience8. However, vascular access site complications 
such as bleeding, hematoma, arteriovenous fistula or 
pseudoaneurysm are quite common after procedures 
through TFA9. Transradial approach (TRA) is an attractive 
options for same-day or outpatient procedure. This 
approach results in improved time to ambulation, additional 
comfort to patients, shorter hospitalization duration10, 
lower hospital expenses and improve clinical outcomes. 
But there is controversy over  the amount of radiation dose 
that received by the patient in TRA compared to TFA 
approach11.
The radiation exposure during fluoroscopy-guided proce-
dures became a topic of concern as the number of proce-
dures increased during the years. In Publication of the 
International Commission on Radiological Protection 
(ICRP), the risks of radiation exposure from fluoroscopy 
guided procedures are described. The ICRP reported an 
increase of radiation induced injuries to patient’s skin 
(deterministic effect) as well as the risk to develop radiation 
induced cancers (stochastic effect). Deterministic effects 
occur with increasing severity as the dose of radiation rises, 
leads to temporary or permanent sterility, cataract, lung 
fibrosis and permanent neurological deficit. Stochastic 
effects occur with increasing probability due to the 
increased dose of radiation and repeated intervention also 
increasing the chance. Leukaemia may arise after an 
interval of around 2-5 years and solid tumours after an 
interval of about 10-20 years12. Roguin et al (2012) reported 
that radiation exposure during PCI is associated with 
radiation-induced injuries. With an increasing number of 
complex and repeated PCI, radiation-induced hazards are 
currently a major concern in fluroscopy guided procedure 
mainly due to risk of cancer induction13.
Over the years, contradictory results were reported on the 
radiation exposure of patients from procedures performed 
by the radial route. Some studies showed a significant 
increase in radiation dose for radial compared to femoral   
approaches. Other studies showed no differences between 
two approaches14. Usman et al demonstrate that radial route 
for cardiac catheterization procedures is associated with 

Results & Observation:
The findings of the study obtained from the data analysis 
were presented. Results and observations are given below:
Table I:  Demographic characteristics of the patients 
(n=200)

The age distributions revealed that mean age was found 
51.2±10 years in Group I and 52.9± 10.8 years in Group II. 
The mean age difference was insignificant (p=0.243) 
between two groups in unpaired t-test. The mean age of the 
total population was 52.0±10.4 years. Out of 200 patients, 
168 (84%) patients were male and 32 (16%) patients were 
female. Male and female patient’s ratio was 5.25:1. In 
group I, there were 83 (83%) male and 17 (17%) female 
patients and in group II, male and female patients were 85 
(85%) and 15 (15%) respectively. Male patients were 
predominant in both study groups. The mean BMI of group 
I and group II were 25.21±4.20 vs. 25.25±3.28kg/m2. The 
difference of mean BMI was statistically insignificant 
(p=0.175)
Table II: Evaluation of clinical parameters between two 
groups (n = 200)

Table II shows clinical parameters. Mean pulse rate was 
found 78.3±5.6/min in group I and 80.6±7.8/min in group II 
which was statistically insignificant (p=0.10).The mean 
systolic blood pressure was 126.6±16.6 mmHg in group I 
and 129.3±16.6 mmHg in group II. The mean diastolic 
blood pressure was 79.0±8.8 mmHg in group I and 
79.5±9.2 mmHg in group II. Difference of systolic and 
diastolic blood pressure was not significant statistically 
(p=0.25, p=0.69). 

Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

made up of injection verapamil of 2.5 to 5mg in 10 ml normal 
saline with or without 100 microgram nitroglycerine was 
introduced through side channel of vascular access sheath to 
reduce the spasm of the radial artery. Along with that 10,000 
unit of conventional injection heparin regardless of the weight 
of the patient, was administered during PCI to keep activated 
clotting time (ACT) values between 250-300 s. Over a 0.032 
inch exchange wire the JR-6F/JL-6/AL-2/TR5 catheter was 
advanced to the ascending aorta using fluoroscopic guidance. 
The PCI was performed with 6-F (7-F if need) traditional 
guide catheters used for TF (Dehghani P et al., 2009) or radial 
guide catheter. Where difficulty encountered in advancing the 
wire in the arm due to loops or other anatomic variants, a 
hydrophilic (Terumo) wire had tried to solve the problem. 
When difficulty was encountered in advancing the wire from 
the subclavian artery to the ascending aorta, the patients asked 
to take a deep breath. The radial artery sheath was removed 
immediately after completion of TR-PCI, and haemostasis 
was achieved by application of an adjustable plastic clamp 
(TR-Band) on the radial artery. The clamp was gradually 
released over 2 to 3 h while monitoring for access site bleed-
ing or hematoma. The clamp was be removed after satisfacto-
ry access site haemostasis had been achieved. PCI through 
transfemoral approaches done by standard method. Haemo-
stasis was achieved over 2 to 3 hrs with monitoring of ACT 
for access site bleeding or hematoma by manual pressure over 
femoral artery. Duplex study done when clinically suspected 
any vascular complication. After completion of CAG and PCI, 
radiation exposure dose, fluoroscopy time recorded from 
monitor and contrast volume used in procedure was noted in 
data sheet.
Estimation of radiation dose and fluoroscopy time: 
The radiation exposure of patients undergone CAG and PCI 
were measured using dose area product (DAP) meters and Air 
Kirma (AK). The DAP is expressed in mGym2 or μGym2. The 
DAP and AK was integrated in the X-ray systems. The X-ray 
systems provided direct feedback of the radiation exposure on 
the monitor of the systems. The radiation exposure from 
fluoroscopy mode and cine mode as well as the total radiation 
exposure displayed on the monitor of the X-ray systems and 
recorded from monitor. Moreover, the fluoroscopy time (in 
minutes) displayed on the monitor and recorded fluoroscopy 
time. All the information were recorded in data collection 
sheet. Statistical analysis of the data was done using statistical 
processing software (SPSS) and Microsoft. Quantitative data 
expressed as mean and standard deviation and qualitative data 
as frequency and percentage. Comparison was done by tabula-
tion and graphical presentation in the form of tables, pie chart, 
graphs, bar diagrams, histogram & charts etc.



between two groups. 
In-hospital bleeding, one of the outcomes of this study, was 
significantly higher in group-I (14%) than group-II (2%) 
(p-value <0.05). In group-I, echymosis other than paraum-
blical area, epistaxis, intracranial haemorrhage were 8%, 
4%, 2% respectively. In group-II, only echymosis other 
than paraumbilical area was 2%. McClure et al.2 (1999) 
observed in their study that the incidence of bleeding was 
75.4% in low platelet count group and 27.8% in high 
platelet count group. This result is higher than present 
study, possibly due to different invasive procedure like 
CAG, PCI with or without stenting, IABP insersion & 
CABG in their management protocol. 
In-hospital Q-wave MI, another outcome of this study was 
significantly higher in group-I (16%) than group-II (4%) 
(p-value<0.05). McClure et al2 ,(1999) observed in their 
study that MI was 27.2% in low platelet count group & 
12.2% in high platelet count group. Their result is higher 
than current study result but the result comparing between 
two groups is almost similar. Anderson et al.6, (2010) 
observed that, upto 25% of patient wsith NSTEMI and 
elevated CK-MB go on to develop Q wave MI during their 
hospital stay. On considering total events, their result is 
consistent with current study. 
Heart failure was significantly higher in group-I (26%) than 
group-II (10%) in the present study (p-value <0.05). In 
group-I, Killip class-I, II, III, IV were 74%, 14%, 8%, 4% 
respectively. In group-II, Killip class-I, II, III, IV were 
90%, 6%, 2% & 2% respectively. Hung et al.7 (2006) 
observed in their study that heart failure was 8.4% in low 
platelet count (<2 lacs) group and 11.5% in higher platelet 
count group (>2 lacs). In comparison between low & high 
platelet count group, current study is contradictory to Hung 
et al.7 (2006) study. As because Hung et al.7 (2006) carried 
out their study on STEMI patient. 
Arrythmia was significantly higher in group I (22%) than 
group II (8%) in this study (P-value <0.05). In group I, AF, 
AV block, VT & VF were 8%, 8%, 4%, 2% respectively. 
However, in group II, AF was 2%, AV block was 2% and 
VT was 4%. 
Stroke was 10% in group I and 8% in group II but the differ-
ence was not significant in present study. McClure et al.2 
(1999) observed in their study that the incidence of stroke 
was 3% in low platelet count group and 0.6% in high 
platelet count group. In comparison between two groups, 
the result is consistent with current study. 
Another in hospital outcome was death which was 8% in 
group I and 6% in group II and the difference was not statis-
tically significant. MeClure et al.2 (1999) observed that 
death was 7.4% in low platelet count group & 3.3% in high 
platelet count Group. This result is also similar to current 
study. 
Kaplar-Meier Survival analysis showed cumulative 4-year 
mortality rates of 12.5%, those who have platelet count less 
than `181000 per cmm. This mortality rate was higher than 

other groups having platelet count >181000 per cmm. Low 
platelet count and adverse outcome might be explained by 
mainly 3 mechanisms: First, Recent studies point to a possi-
ble correlation of platelet count and blood levels of certain 
inflammatory markers. This could be well demonstrated for 
soluble CD40 ligand, an independent predictor of adverse 
outcome in UA/NSTEMI5. Second, more extensive 
coronary artery disease may be an important mediator 
responsible for the higher mortality in patients with very 
low platelet count5. Third, low platelet count in the first 
platelet count quintile can be caused by comorbidity with a 
hidden prothrombotic state which can be associated with 
increased risk of death5.  A significant association of low 
platelet count and adverse clinical outcome in patients with 
high risk PCI and UA/NSTEMI has also been demonstrat-
ed8. 
In this current study it was observed that Q-wave was 
significantly associated  only with platelet count where OR 
6.73 and 95% CI 1.27-32.58 and other factors regarding 
hospital outcome not associated in multivariate logistic 
regression model.
Conclusion:
This prospective study was carried out to observe the 
impact of platelet counts on in-hospital outcome of 
NSTEMI. Most of the patients were found 51-60 years age 
in both groups and male was predominant in both groups. 
Smoking, HTN, diabetes mellitus, dyslipidaemia, obesity 
and family history of CAD were most common risk factor 
for Non-ST-Elevation Myocardial Infarction in both groups 
(p>0.05). The  RBS and S. Creatinine were almost similar 
between two groups. 
The Troponin-I level was significantly (p<0.05) higher in 
group I patients. The TC and LDL were higher in group I, 
however TG was higher in group II but the difference was 
not significant (p>0.05). HDL was almost parallel between 
two groups. Bleeding, Q-wave MI, arrhythmia and HF 
were significantly (p<0.05) higher in group I, but stroke 
and death were similar in both groups. In multivariate 
logistic regression model, Q-wave MI was significantly 
associated only with platelet count and other factors were 
not associated. 
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Not significant (p > 0.05 with unpaired t-test)

The study included 100 subjects and they were divided into 
five age groups. In group I, the men age was 56.8± 12.5 
years ranging from 38 to 100 years. In group II, the mean age 
was 55.9±10.7 years ranging from 36 to 78 years. Maximum 
number found in the age group of 51-60 years in both groups. 
The mean age difference was not statistically significant 
(p>0.05) between the two groups in unpaired t-test. Results 
are depicted in the above table. 

Table-II: Distribution of risk factors of the study population 
(n=100).

 

NS=Not significant 
P value reached from Chi square test 

Smoking (64.0% Vs 58.0%) and HTN (44.0% Vs 36.0%) 
were the most common risk factor for Non-ST-Elevation 
Myocardial infarction in both groups, followed by diabetes 
mellitus, dyslipidaemia, obesity and family history of CAD. 
No statistically significant difference of risk factors for 
Non-ST-Elevation Myocardial infarction was observed 
between two groups of patients (p>0.05)

Table-III: Platelet count of the study population (n=100).

Significant (p<0.05) with unpaired t-test

The mean Platelet count was 165696.6±28396.29 cmm/L 
range from 86000-199000 cmm/L in group I and 
293660±69896.9 cmm/L range from 202000-42000 cmm/L 
in group II. The mean platelet count difference was statisti-
cally significant (p<0.05).
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Exclusion Criteria were: Previous documented thrombocy-
topenia (<1,50,000/cmm), Heparin therapy before admis-
sion, Patient on antiplatelet drug before admission, Patients 
on lipid lowering agent (statin) before admission, History 
of previous or current haemostatic disorder, Long-term 
daily need for nonsteroidal anti-inflammatory drugs, Renal 
insufficiency (creatinine level > 1.6mg/dl), History of PCI, 
History of CABG  and Acute and chronic inflammatory 
conditions like-Rheumatoid arthritis, SLE. 
The study was conducted after informed written consent 
from all participants. Date were collected with all aseptic 
precaution. Venous blood was drawn by dry plastic 
syringe. The needle was detached from the syringe and the 
requisite amount of blood was delivered into a vessel 
containing EDTA (Etheline dyamine tetraacetic acid). 
Dilution (1 in 20) were done by adding 0.1 ml of blood to 
1.9 ml of the diluents. After mixing of suspension for 10-15 
minutes the Neubauer counting chamber was filled with 
suspension, using a stout glass capillary pipette. The count-
ing chamber was placed in a moist Petridish and leave 
untouched for at least 20 minutes to give time for the 
platelets to settle. The preparation was examined with the 
x40 objective and x6 or x10 eyepieces. The number of 
platelets in one or more areas of 1mm2 was counted. 
Continuous data were expressed as mean ±SD. Categorical 
data were analyzed with 2 test. Student’s ‘t’ test was used 
for analysis of continuous variables. Comparison between 
groups was done by unpaired t-test. Multivariate logistic 
regression analysis was done to determine the association 
between lower platelet counts and adverse hospital events 
in patients with NSTEMI. P values <0.05 were be consid-
ered statistically significant. 
Results:
The study was conducted to see the impact of platelet count 
on NSTEMI.
Table-I: Age distribution of the study population (N-100). 

Group I : Platelet count (PC) ≤ 200000/cmm
Group II : Platelet count (PC) > 200000/cmm

Discussion: 
This prospective study was carried out with an aim to 
observe the impact of platelet counts on in-hospital 
outcome of NSTEMI. 
A total of 100 patients of NSTEMI presented within 24 
hours of chest pain age ranging from 36 to 100 years were 
included in the study. 
In this present study it was observed that the mean age was 
56.8±12.5 years ranging from 38 to 100 years, 55.9±10.7 
years ranging from 36 to 78 years group I and group II 
respectively. Majority of the patients found in the age group 
of 51-60 years in both groups. The mean age was almost 
similar between two groups. Mueller et al.5 (2006) has 
observed higher mean age in their study, which was 
64.2±11.8 years. Similarly McClure et al.2 (1999) observed 
that the median age was 67 years and 64 years in low 
platelet count group & high platelet count group respective-
ly. Jeong et al.8 (2007) carried out a study on 2762 acute 
NSTEMI patients and found that mean age was 64.6±12.8 
years. All the above findings are higher with the present 
study, which may be due to increased life expectancy in 
their study patients. 
Regarding the risk factors smoking 64.0% and 58.0% in 
group I and group II respectively. HTN observed 44.0% in 
group I and 36.0% in group II. Smoking and HTN were the 
most common risk factor for Non-ST-Elevation Myocardial 
Infarction in both groups, however diabetes mellitus, 
dyslipidaemia, obesity and family history of premature 
CAD were also observed in this study patients. No signifi-
cant difference of risk factors for Non-ST-Elevation 
Myocardial Infarction was observed between two groups of 
patients in the present study patients. McClure et al.2 
(1999) found HTN 57.8% vs 55.1% in low platelet count 
group & high platelet count group. DM was observed 
26.7% and 22.7% in low platelet count group & high 
platelet count group respectively. However regarding the 
tobacco use, 21.4% low platelet count group and 28.8 high 
platelet count group were current smoker. Family history of 
CAD was 36.3% vs 35.2% in low platelet count group & 
high platelet count group. Patients with low platelet count 
group were older. weighed less. Mueller et al5 (2006) found 
smoker was 23.2%, HTN 61.7% Avremakis et al.4 (2007) 
demonstrated a significant lower platelet count in non-DM 
non-smokers with UA or AMI when compared with 
non-DM non-smoker controls. 
In this present study regarding the hospital outcome, it was 
found bleeding 14.0% and 2.0% in group I and in group II 
respectively. Q-wave MI was 16.% in group I and 4.0% in 
group II, arrhythmia was 22.0% in group I and 8.0% in 
group II. Heart failure 26.0% and 10.0% in group I and 
group II respectively. Stroke was 10.0% in group I and 
8.0% in group II. Death was 8.0% in group I and 6.0% in 
group II. Bleeding, Q-wave MI, arrhythmia and HF were 
significantly (p<0.05) higher in group I patients but stroke 
and death were not statistically significant (p>0.05) 

Table-IV: In-hospital outcome of the study population 
(n=100).

S= Significant 
NS= Not Significant 
P value reached from Chi square test 
Table IV shows in-hospital outcome of the study population 
and found bleeding 7(14.0%) and 1(2.0%) in group I and 
group II respectively. Q-wave MI was 8(16.0%) in group I 
and 2(4.0%) in group II, arrhythmia was 11(22.0%) in 
group I and 4(8.0%) in group II. Heart failure was 
13(26.0%) and 5(10.0% in group I and group II respective-
ly. Stroke was 5(10.0%) in group I and 4(8.0%) in group II. 
Death was 4(8.0%) in group I and 3(6.0%) in group II. 
Bleeding, Q-wave MI, arrhythmia and HF were statistically 
significant (p<0.05), but stroke and death were not statisti-
cally significant (p>0.05) between two groups.   

Table-V: Association between platelet count with bleeding, 
Q-wave MI, arrhythmia, HF, Stroke and Death.

NS= Not Significant, S= Significant 

Q-wave MI was significantly associated only with platelet 
count where OR 6.43 and 95% CI 1.27-32.58 and other 
factors were not associated in multivariate logistic regres-
sion model.
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Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

The above table III demonstrates that mean Fluoroscopy 
time (FT) during transradial and trans femoral CAG were 
(4.4±1.6 vs. 4.1±3.9 min) with no statistical difference 
(p=0.618). Mean dose area product (DAP) during TR 
–CAG and TF-CAG were (2732±1195.5 vs. 2434±488.0 
μGym2) with no statistical difference (p=0.078). Mean Air 
Kimma (AK) during TR-CAG and TF -CAG were 
(307.6±112.2 vs. 283.7±48.5 mGy) with no statistical 
difference (p=0.10). Mean contrast volume was observed 
greater in transfemoral CAG than transradial CAG 
(68.2±7.5 vs. 64.8±8.9ml) with statistically significant 
difference (p=0.01). 

Figure 1: Comparison of Radiation dose between TR –PCI 
(RCA, single stent, type A lesion, n=30) and TF-PCI (RCA, 
single stent, type A lesion, n=30) 

The figure 1 describes that mean dose area product (DAP) 
during trans radial and trans femoral PCI  were (7703 ± 
1247.6 vs. 7379 ± 631.9 μGym2) with no statistical  differ-
ence (p=0.21). On the contrary, mean Air Kirma (AK) 
during trans radial and trans femoral PCI were 
(895.1±142.4 vs. 878.9±87.9 mGy) with no statistical 
difference (p=0.60).

Figure 2: Comparison of contrast volume during PCI with 
TRA (RCA, single stent, type A lesion, n= 30) and TFA 
approach (RCA, single stent, type A lesion, n= 30)

The above table describes that Mean contrast volume used 
greater in transfemoral PCI than trans radial PCI 
(177.7±19.9 vs. 168.0±13.0ml) with statistically significant 
difference (p=0.03)  
Discussion:
The main objective of the study was to assess radiation 
exposure of patients undergoing transradial and transfemo-
ral coronary angiogram and percutaneous coronary 
intervention. In the current study the mean age of group I 
was 51.2± 10 years and group II was 52.9± 10.8 years. The 
mean age was almost similar between two groups. The sex 
incidence of the present study was observed that male were 
83 (83%) and 85(85%) and female were 17 (17%) and 15 
(15%) in the group I and II respectively. No statistically 
significant differences were found in between groups. The 
clinical parameters like Pulse and BP were observed almost 
identical in both groups of patients.
In this study regarding the mean fluoroscopy time in trans 
radial and trans femoral coronary angiogram, it was 
4.4±1.6 min and 4.1± 3.9 min in the group Ia and group IIa 
respectively with the statistically no differences (p=0.61). It 
resembling a study done by Tayeh and Ettori17 where 
showed no significant difference of fluoroscopy time in 
transradial CAG and trans femoral CAG. In  Present  study 
finding regarding fluoroscopy time is consistent with the 
studies done by Tarighatnia A et al., (2016)11, Barbosa et 
al., (2014)18, Weaver et al., (2010)19, there is no significant 
difference. 
The mean fluoroscopy time in  present study regarding 
trans radial and trans femoral PCI, mean fluoroscopy time 
was 11.7 ± 1.3 min in group Ia and 11.1 ± 1.5 min in group 
IIa with statistically  insignificant difference (p= 0.13).  
Current study finding regarding fluoroscopy time during 
PCI  is consistent with  the  studies done by Tarighatnia A 
et al., (2016)11, Weaver et al., (2010)19. 
In present study regarding radiation exposure in trans radial 
and trans femoral coronary angiogram, mean dose area 
product (DAP) was (2732±1195.5 mGym2 and 2434±488 
mGym2, p=0.07) Air Kirma (AK) was (307.6 ± 112.2 and 
283.7 ± 48.5, p=0.10) in group Ia and group IIa respectively 
with statistically no significant difference. It resembling a 
stydy done by Tarighatnia A, et al., (2016)11 showed no 
significant difference of DAP in trans radial and trans 
femoral angiogram (1732.55 vs 1949.71, p=.17) and also 
no significant difference of Air Kirma in trans radial and 
trans femoral route (233.88 vs 210.78, p=0.9). Georges JL, 
et al20 demonstrated radial route associated with lower 
radiation exposure in comparison to femoral route 
(p<.001). The Learning curve, the experience and the high 
volume centres for radial access have been underlined as 
key factors in radiation dose reduction20. Jolly S, et al21 

showed median DAP was not different between radial and 
femoral angiogram. Kuipers et al22 showed radial route was 
associated with lower radiation exposure in compare to 
femoral route. Lower  radiation dose in radial approach in 

above studies might be due to intervention done in high 
volume  radial centers by experienced operators11. But 
following studies contradict the result of present studies. 
Shah B et al16 revealed  that radial route was associated with 
higher radiation exposure in compare to femoral  angio-
gram (DAP was 19649 vs 15395, p=.02). The main reasons 
for the possible higher radiation dose during trans radial 
access are probably related to the more complicated cathe-
ter manipulation requiring prolonged fluoroscopy time and 
to more unfavourable operator position, closer to X –ray 
source, especially for less skilled operators. These difficul-
ties are easily overcome by increasing the radial compe-
tence20.
Regarding radiation exposure in this study during trans 
radial and trans femoral PCI, mean dose area product 
(DAP) were (7703 ± 1247.6 mGym2 and 7379 ±631.9 
mGym2,) and Air kirma were (895.1 ± 142.4 mGy and 
878..9 ± 87.9 mGy, p= .60) in group Ib and group IIb 
respectively with statistically no significant difference. It 
resembling a study done by Tarighatnia A, et al11 showed 
no significant difference of DAP in trans radial and trans 
femoral PCI (3907.96 ± 249.7 vs 4643.58±221.4, p=.02) 
and also  no significant difference of Air Kirma in trans 
radial and trans femoral PCI (619.85±  40.44 vs 702.19± 
35.87 , p=0.12). Georges J., et al20 revealed that radial route 
associated with lower radiation exposure in comparison to 
femoral route (p<.001). Jolly S, et al21 demonstrates median 
DAP was not different between radial and femoral route. 
Kuipers, et al.22 showed that radial route was associated 
with lower radiation exposure in compare to femoral route. 
Radiation exposure is higher in radial route in comparison 
to femoral route but differences present only in lower 
volume centers and less experienced operator. There is no 
significant difference in radiation exposure in radial vs 
femoral route if it is done in high volume center by experi-
enced operator.
But following studies contradict the result of present 
studies. Shah B, et al16 showed that radial route was associ-
ated with higher radiation exposure in compare to femoral 
route. Radial route for cardiac catheterization procedures is 
associated with longer fluoroscopy time leading to 
increased radiation exposure15. The discrepancy regarding 
radiation exposure dose between trans radial and trans 
femoral PCI studies could be explained by differences in 
the imaging system used, the operator`s skill and the 
characteristics of angiography11.
Conclusion:
In this study no significant differences were found in 
patients radiation dose in both radial and femoral group 
regarding coronary angiogram and PCI. Furthermore 
utilization of contrast volume was lower in trans radial 
coronary angiogram and PCI. So we can conclude that trans 
radial angiogram and PCI can be performed with the same 
safety as for the trans femoral approach. The operator`s 
experience plays a major role in the success rate. These 
results are obtained in an experienced center in the trans 

radial approach and conclusions might look different in 
catheter laboratory with lower experience in this approach. 
So, transradial approach is an attractive alternative to 
conventional transfemoral approach.
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longer fluoroscopy time leading to increased radiation 
exposure15. In another study no differences were found in 
patient’s radiation dose in both transfemoral and transradial 
group and transradial route might be a good substitute 
route11.Shah et al.,(2013) showed that transradial approach  
is associated with higher radiation exposure when compared 
with transfemoral approach16.While this controversay contin-
ues, very few studies have compared the radiation exposure 
with radial versus femoral approach throughout the world. 
The aim of the study was to compare radiation exposure of 
patients during coronary angiogram and PCI accessed by the 
radial and femoral route.
Materials and Methods:
This case control study was conducted in Department This 
prospective observational comparative study was conducted 
in Department of cardiology National Institute of Cardiovas-
cular Diseases (NICVD), Dhaka, from April 2016 to March 
2017, to assess the radiation exposure and Fluoroscopy time 
between transradial and transfemoral coronary angiogram 
and PCI. Patient’s undergone coronary angiogram & percu-
taneous Coronary Intervention (PCI) who were hemodynam-
ically stable were included in this study. Total 200 patients 
were selected and allocated into two groups on the basis of 
procedural approach during coronary angiogram and PCI. 
The group I was consisting of 100 patients who underwent 
transradial approach and the group II comprised of 100 
patients who underwent tranfemoral approach. Again 
divided into subgroups (group Ia, transradial CAG, n =70, 
group IIa, trans radial PCI, n =30) and (group IIa, trans 
femoral CAG, n =70, group IIb, trans femoral PCI, n = 30). 
Informed written consent was taken from each patient before 
enrollment. Meticulous history was taken and detailed 
clinical examination was done and recorded in pre designed 
structured pro forma. Demographic data, e.g., age, sex, 
occupation, BMI and different risk factor profile was evaluat-
ed.
Cardiac procedure: CAG and PCI will be done according to 
standard protocol. A detailed explanation was provided to 
the patient regarding the nature of the procedure, its potential 
risk and benefits. Even if radial access was planned, both 
femoral access sites were also be prepared. Premedication 
was done by giving a loading dose of 300 mg of Aspirin, 
Clopidogrel 300 mg, 40 mg of Atorvastatin and 5 mg of tab. 
Diazepam. Armrest was provided with the table, so that the 
patients arm was in abduction. A 500ml plastic sachet of 
normal saline was placed on the armrest beneath the wrist to 
elevate the wrist. The hand was then fixed in hyperextension 
with adhesive tape, prepared in a sterile fashion and the 
draped positioned. The course of the artery was palpated and 
1-2 ml of 2% injection lignocaine subcutaneously infiltrated, 
2-3 cm proximal to the flexor crease of the wrist. Then the 
radial artery was fixed with the index and middle finger of 
the left hand and the radial artery was punctured with 
puncture needle at 30-45° angles. A soft 0.025-inch straight 
guide-wire was advanced through the needle, and a 6-F, 
17-cm radial sheath was be placed. Spasmolytic cocktail 

evidence-based pharmacological strategies, the use of PCI 
in appropriate patients reduces morbidity and mortality 
across the spectrum of risk5. Continual evolution of 
antithrombotic therapy and device technology has resulted 
in the application of PCI to a wider population of patients6. 
Procedural success rates are high and ischemic complica-
tions relatively rare after percutaneous coronary interven-
tion7.
Till now the transfemoral approach (TFA) has traditionally 
been the preferred access site for percutaneous coronary 
interventions (PCIs) and coronary angiograms (CAGs). In 
1989, the radial route was first introduced, and since then, 
the number of procedures performed by the radial route 
increased as the technique evolved with improvement in 
catheter design and with interventional cardiologists’ 
experience8. However, vascular access site complications 
such as bleeding, hematoma, arteriovenous fistula or 
pseudoaneurysm are quite common after procedures 
through TFA9. Transradial approach (TRA) is an attractive 
options for same-day or outpatient procedure. This 
approach results in improved time to ambulation, additional 
comfort to patients, shorter hospitalization duration10, 
lower hospital expenses and improve clinical outcomes. 
But there is controversy over  the amount of radiation dose 
that received by the patient in TRA compared to TFA 
approach11.
The radiation exposure during fluoroscopy-guided proce-
dures became a topic of concern as the number of proce-
dures increased during the years. In Publication of the 
International Commission on Radiological Protection 
(ICRP), the risks of radiation exposure from fluoroscopy 
guided procedures are described. The ICRP reported an 
increase of radiation induced injuries to patient’s skin 
(deterministic effect) as well as the risk to develop radiation 
induced cancers (stochastic effect). Deterministic effects 
occur with increasing severity as the dose of radiation rises, 
leads to temporary or permanent sterility, cataract, lung 
fibrosis and permanent neurological deficit. Stochastic 
effects occur with increasing probability due to the 
increased dose of radiation and repeated intervention also 
increasing the chance. Leukaemia may arise after an 
interval of around 2-5 years and solid tumours after an 
interval of about 10-20 years12. Roguin et al (2012) reported 
that radiation exposure during PCI is associated with 
radiation-induced injuries. With an increasing number of 
complex and repeated PCI, radiation-induced hazards are 
currently a major concern in fluroscopy guided procedure 
mainly due to risk of cancer induction13.
Over the years, contradictory results were reported on the 
radiation exposure of patients from procedures performed 
by the radial route. Some studies showed a significant 
increase in radiation dose for radial compared to femoral   
approaches. Other studies showed no differences between 
two approaches14. Usman et al demonstrate that radial route 
for cardiac catheterization procedures is associated with 

Results & Observation:
The findings of the study obtained from the data analysis 
were presented. Results and observations are given below:
Table I:  Demographic characteristics of the patients 
(n=200)

The age distributions revealed that mean age was found 
51.2±10 years in Group I and 52.9± 10.8 years in Group II. 
The mean age difference was insignificant (p=0.243) 
between two groups in unpaired t-test. The mean age of the 
total population was 52.0±10.4 years. Out of 200 patients, 
168 (84%) patients were male and 32 (16%) patients were 
female. Male and female patient’s ratio was 5.25:1. In 
group I, there were 83 (83%) male and 17 (17%) female 
patients and in group II, male and female patients were 85 
(85%) and 15 (15%) respectively. Male patients were 
predominant in both study groups. The mean BMI of group 
I and group II were 25.21±4.20 vs. 25.25±3.28kg/m2. The 
difference of mean BMI was statistically insignificant 
(p=0.175)
Table II: Evaluation of clinical parameters between two 
groups (n = 200)

Table II shows clinical parameters. Mean pulse rate was 
found 78.3±5.6/min in group I and 80.6±7.8/min in group II 
which was statistically insignificant (p=0.10).The mean 
systolic blood pressure was 126.6±16.6 mmHg in group I 
and 129.3±16.6 mmHg in group II. The mean diastolic 
blood pressure was 79.0±8.8 mmHg in group I and 
79.5±9.2 mmHg in group II. Difference of systolic and 
diastolic blood pressure was not significant statistically 
(p=0.25, p=0.69). 

Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

made up of injection verapamil of 2.5 to 5mg in 10 ml normal 
saline with or without 100 microgram nitroglycerine was 
introduced through side channel of vascular access sheath to 
reduce the spasm of the radial artery. Along with that 10,000 
unit of conventional injection heparin regardless of the weight 
of the patient, was administered during PCI to keep activated 
clotting time (ACT) values between 250-300 s. Over a 0.032 
inch exchange wire the JR-6F/JL-6/AL-2/TR5 catheter was 
advanced to the ascending aorta using fluoroscopic guidance. 
The PCI was performed with 6-F (7-F if need) traditional 
guide catheters used for TF (Dehghani P et al., 2009) or radial 
guide catheter. Where difficulty encountered in advancing the 
wire in the arm due to loops or other anatomic variants, a 
hydrophilic (Terumo) wire had tried to solve the problem. 
When difficulty was encountered in advancing the wire from 
the subclavian artery to the ascending aorta, the patients asked 
to take a deep breath. The radial artery sheath was removed 
immediately after completion of TR-PCI, and haemostasis 
was achieved by application of an adjustable plastic clamp 
(TR-Band) on the radial artery. The clamp was gradually 
released over 2 to 3 h while monitoring for access site bleed-
ing or hematoma. The clamp was be removed after satisfacto-
ry access site haemostasis had been achieved. PCI through 
transfemoral approaches done by standard method. Haemo-
stasis was achieved over 2 to 3 hrs with monitoring of ACT 
for access site bleeding or hematoma by manual pressure over 
femoral artery. Duplex study done when clinically suspected 
any vascular complication. After completion of CAG and PCI, 
radiation exposure dose, fluoroscopy time recorded from 
monitor and contrast volume used in procedure was noted in 
data sheet.
Estimation of radiation dose and fluoroscopy time: 
The radiation exposure of patients undergone CAG and PCI 
were measured using dose area product (DAP) meters and Air 
Kirma (AK). The DAP is expressed in mGym2 or μGym2. The 
DAP and AK was integrated in the X-ray systems. The X-ray 
systems provided direct feedback of the radiation exposure on 
the monitor of the systems. The radiation exposure from 
fluoroscopy mode and cine mode as well as the total radiation 
exposure displayed on the monitor of the X-ray systems and 
recorded from monitor. Moreover, the fluoroscopy time (in 
minutes) displayed on the monitor and recorded fluoroscopy 
time. All the information were recorded in data collection 
sheet. Statistical analysis of the data was done using statistical 
processing software (SPSS) and Microsoft. Quantitative data 
expressed as mean and standard deviation and qualitative data 
as frequency and percentage. Comparison was done by tabula-
tion and graphical presentation in the form of tables, pie chart, 
graphs, bar diagrams, histogram & charts etc.

Age group (years) 
Group I 
(n=50) 

Group II 
(n=50) 

P value 

n % n %  
≤  40 7 14.0 4 8.0  
41-50 11 22.0 9 18.0  
51-60 18 36.0 19 38.0  
61-70 10 20.0 13 26.0  
> 70 4 8.0 5 10.0  

Mean ±SD 
Range (min-max) 

56.8±12.5 
(38-100) 

55.9±10.7 
(36-78) 

0.720ns 

Risk Factors  
Group I 
(n=50) 

Group II 
(n=50) 

P  
value 

n % n %  

Smoking  32 64.0 29 58.0 0.538ns 

HTN  22 44.0 18 36.0 0.414ns 

DM 15 30.0 12 24.0 0.499ns 

Dyslipidaemia  15 30.0 13 26.0 0.655ns 

Obesity  13 26.0 11 22.6 0.639ns 

Family history of 
CAD 

10 20.0 8 16.0 0.602ns 

 

Platelet count 
(cmm/L)  

Group I 
(n=50) 

Group II 
(n=50) 

P  
value 

Mean ±SD 165696.6±28396.3 293660±69896.9 0.001s 

Range (min-max) (86000-199000) (202000- 420000)

 



between two groups. 
In-hospital bleeding, one of the outcomes of this study, was 
significantly higher in group-I (14%) than group-II (2%) 
(p-value <0.05). In group-I, echymosis other than paraum-
blical area, epistaxis, intracranial haemorrhage were 8%, 
4%, 2% respectively. In group-II, only echymosis other 
than paraumbilical area was 2%. McClure et al.2 (1999) 
observed in their study that the incidence of bleeding was 
75.4% in low platelet count group and 27.8% in high 
platelet count group. This result is higher than present 
study, possibly due to different invasive procedure like 
CAG, PCI with or without stenting, IABP insersion & 
CABG in their management protocol. 
In-hospital Q-wave MI, another outcome of this study was 
significantly higher in group-I (16%) than group-II (4%) 
(p-value<0.05). McClure et al2 ,(1999) observed in their 
study that MI was 27.2% in low platelet count group & 
12.2% in high platelet count group. Their result is higher 
than current study result but the result comparing between 
two groups is almost similar. Anderson et al.6, (2010) 
observed that, upto 25% of patient wsith NSTEMI and 
elevated CK-MB go on to develop Q wave MI during their 
hospital stay. On considering total events, their result is 
consistent with current study. 
Heart failure was significantly higher in group-I (26%) than 
group-II (10%) in the present study (p-value <0.05). In 
group-I, Killip class-I, II, III, IV were 74%, 14%, 8%, 4% 
respectively. In group-II, Killip class-I, II, III, IV were 
90%, 6%, 2% & 2% respectively. Hung et al.7 (2006) 
observed in their study that heart failure was 8.4% in low 
platelet count (<2 lacs) group and 11.5% in higher platelet 
count group (>2 lacs). In comparison between low & high 
platelet count group, current study is contradictory to Hung 
et al.7 (2006) study. As because Hung et al.7 (2006) carried 
out their study on STEMI patient. 
Arrythmia was significantly higher in group I (22%) than 
group II (8%) in this study (P-value <0.05). In group I, AF, 
AV block, VT & VF were 8%, 8%, 4%, 2% respectively. 
However, in group II, AF was 2%, AV block was 2% and 
VT was 4%. 
Stroke was 10% in group I and 8% in group II but the differ-
ence was not significant in present study. McClure et al.2 
(1999) observed in their study that the incidence of stroke 
was 3% in low platelet count group and 0.6% in high 
platelet count group. In comparison between two groups, 
the result is consistent with current study. 
Another in hospital outcome was death which was 8% in 
group I and 6% in group II and the difference was not statis-
tically significant. MeClure et al.2 (1999) observed that 
death was 7.4% in low platelet count group & 3.3% in high 
platelet count Group. This result is also similar to current 
study. 
Kaplar-Meier Survival analysis showed cumulative 4-year 
mortality rates of 12.5%, those who have platelet count less 
than `181000 per cmm. This mortality rate was higher than 

other groups having platelet count >181000 per cmm. Low 
platelet count and adverse outcome might be explained by 
mainly 3 mechanisms: First, Recent studies point to a possi-
ble correlation of platelet count and blood levels of certain 
inflammatory markers. This could be well demonstrated for 
soluble CD40 ligand, an independent predictor of adverse 
outcome in UA/NSTEMI5. Second, more extensive 
coronary artery disease may be an important mediator 
responsible for the higher mortality in patients with very 
low platelet count5. Third, low platelet count in the first 
platelet count quintile can be caused by comorbidity with a 
hidden prothrombotic state which can be associated with 
increased risk of death5.  A significant association of low 
platelet count and adverse clinical outcome in patients with 
high risk PCI and UA/NSTEMI has also been demonstrat-
ed8. 
In this current study it was observed that Q-wave was 
significantly associated  only with platelet count where OR 
6.73 and 95% CI 1.27-32.58 and other factors regarding 
hospital outcome not associated in multivariate logistic 
regression model.
Conclusion:
This prospective study was carried out to observe the 
impact of platelet counts on in-hospital outcome of 
NSTEMI. Most of the patients were found 51-60 years age 
in both groups and male was predominant in both groups. 
Smoking, HTN, diabetes mellitus, dyslipidaemia, obesity 
and family history of CAD were most common risk factor 
for Non-ST-Elevation Myocardial Infarction in both groups 
(p>0.05). The  RBS and S. Creatinine were almost similar 
between two groups. 
The Troponin-I level was significantly (p<0.05) higher in 
group I patients. The TC and LDL were higher in group I, 
however TG was higher in group II but the difference was 
not significant (p>0.05). HDL was almost parallel between 
two groups. Bleeding, Q-wave MI, arrhythmia and HF 
were significantly (p<0.05) higher in group I, but stroke 
and death were similar in both groups. In multivariate 
logistic regression model, Q-wave MI was significantly 
associated only with platelet count and other factors were 
not associated. 
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Not significant (p > 0.05 with unpaired t-test)

The study included 100 subjects and they were divided into 
five age groups. In group I, the men age was 56.8± 12.5 
years ranging from 38 to 100 years. In group II, the mean age 
was 55.9±10.7 years ranging from 36 to 78 years. Maximum 
number found in the age group of 51-60 years in both groups. 
The mean age difference was not statistically significant 
(p>0.05) between the two groups in unpaired t-test. Results 
are depicted in the above table. 

Table-II: Distribution of risk factors of the study population 
(n=100).

 

NS=Not significant 
P value reached from Chi square test 

Smoking (64.0% Vs 58.0%) and HTN (44.0% Vs 36.0%) 
were the most common risk factor for Non-ST-Elevation 
Myocardial infarction in both groups, followed by diabetes 
mellitus, dyslipidaemia, obesity and family history of CAD. 
No statistically significant difference of risk factors for 
Non-ST-Elevation Myocardial infarction was observed 
between two groups of patients (p>0.05)

Table-III: Platelet count of the study population (n=100).

Significant (p<0.05) with unpaired t-test

The mean Platelet count was 165696.6±28396.29 cmm/L 
range from 86000-199000 cmm/L in group I and 
293660±69896.9 cmm/L range from 202000-42000 cmm/L 
in group II. The mean platelet count difference was statisti-
cally significant (p<0.05).

Exclusion Criteria were: Previous documented thrombocy-
topenia (<1,50,000/cmm), Heparin therapy before admis-
sion, Patient on antiplatelet drug before admission, Patients 
on lipid lowering agent (statin) before admission, History 
of previous or current haemostatic disorder, Long-term 
daily need for nonsteroidal anti-inflammatory drugs, Renal 
insufficiency (creatinine level > 1.6mg/dl), History of PCI, 
History of CABG  and Acute and chronic inflammatory 
conditions like-Rheumatoid arthritis, SLE. 
The study was conducted after informed written consent 
from all participants. Date were collected with all aseptic 
precaution. Venous blood was drawn by dry plastic 
syringe. The needle was detached from the syringe and the 
requisite amount of blood was delivered into a vessel 
containing EDTA (Etheline dyamine tetraacetic acid). 
Dilution (1 in 20) were done by adding 0.1 ml of blood to 
1.9 ml of the diluents. After mixing of suspension for 10-15 
minutes the Neubauer counting chamber was filled with 
suspension, using a stout glass capillary pipette. The count-
ing chamber was placed in a moist Petridish and leave 
untouched for at least 20 minutes to give time for the 
platelets to settle. The preparation was examined with the 
x40 objective and x6 or x10 eyepieces. The number of 
platelets in one or more areas of 1mm2 was counted. 
Continuous data were expressed as mean ±SD. Categorical 
data were analyzed with 2 test. Student’s ‘t’ test was used 
for analysis of continuous variables. Comparison between 
groups was done by unpaired t-test. Multivariate logistic 
regression analysis was done to determine the association 
between lower platelet counts and adverse hospital events 
in patients with NSTEMI. P values <0.05 were be consid-
ered statistically significant. 
Results:
The study was conducted to see the impact of platelet count 
on NSTEMI.
Table-I: Age distribution of the study population (N-100). 

Group I : Platelet count (PC) ≤ 200000/cmm
Group II : Platelet count (PC) > 200000/cmm

Discussion: 
This prospective study was carried out with an aim to 
observe the impact of platelet counts on in-hospital 
outcome of NSTEMI. 
A total of 100 patients of NSTEMI presented within 24 
hours of chest pain age ranging from 36 to 100 years were 
included in the study. 
In this present study it was observed that the mean age was 
56.8±12.5 years ranging from 38 to 100 years, 55.9±10.7 
years ranging from 36 to 78 years group I and group II 
respectively. Majority of the patients found in the age group 
of 51-60 years in both groups. The mean age was almost 
similar between two groups. Mueller et al.5 (2006) has 
observed higher mean age in their study, which was 
64.2±11.8 years. Similarly McClure et al.2 (1999) observed 
that the median age was 67 years and 64 years in low 
platelet count group & high platelet count group respective-
ly. Jeong et al.8 (2007) carried out a study on 2762 acute 
NSTEMI patients and found that mean age was 64.6±12.8 
years. All the above findings are higher with the present 
study, which may be due to increased life expectancy in 
their study patients. 
Regarding the risk factors smoking 64.0% and 58.0% in 
group I and group II respectively. HTN observed 44.0% in 
group I and 36.0% in group II. Smoking and HTN were the 
most common risk factor for Non-ST-Elevation Myocardial 
Infarction in both groups, however diabetes mellitus, 
dyslipidaemia, obesity and family history of premature 
CAD were also observed in this study patients. No signifi-
cant difference of risk factors for Non-ST-Elevation 
Myocardial Infarction was observed between two groups of 
patients in the present study patients. McClure et al.2 
(1999) found HTN 57.8% vs 55.1% in low platelet count 
group & high platelet count group. DM was observed 
26.7% and 22.7% in low platelet count group & high 
platelet count group respectively. However regarding the 
tobacco use, 21.4% low platelet count group and 28.8 high 
platelet count group were current smoker. Family history of 
CAD was 36.3% vs 35.2% in low platelet count group & 
high platelet count group. Patients with low platelet count 
group were older. weighed less. Mueller et al5 (2006) found 
smoker was 23.2%, HTN 61.7% Avremakis et al.4 (2007) 
demonstrated a significant lower platelet count in non-DM 
non-smokers with UA or AMI when compared with 
non-DM non-smoker controls. 
In this present study regarding the hospital outcome, it was 
found bleeding 14.0% and 2.0% in group I and in group II 
respectively. Q-wave MI was 16.% in group I and 4.0% in 
group II, arrhythmia was 22.0% in group I and 8.0% in 
group II. Heart failure 26.0% and 10.0% in group I and 
group II respectively. Stroke was 10.0% in group I and 
8.0% in group II. Death was 8.0% in group I and 6.0% in 
group II. Bleeding, Q-wave MI, arrhythmia and HF were 
significantly (p<0.05) higher in group I patients but stroke 
and death were not statistically significant (p>0.05) 

Table-IV: In-hospital outcome of the study population 
(n=100).

S= Significant 
NS= Not Significant 
P value reached from Chi square test 
Table IV shows in-hospital outcome of the study population 
and found bleeding 7(14.0%) and 1(2.0%) in group I and 
group II respectively. Q-wave MI was 8(16.0%) in group I 
and 2(4.0%) in group II, arrhythmia was 11(22.0%) in 
group I and 4(8.0%) in group II. Heart failure was 
13(26.0%) and 5(10.0% in group I and group II respective-
ly. Stroke was 5(10.0%) in group I and 4(8.0%) in group II. 
Death was 4(8.0%) in group I and 3(6.0%) in group II. 
Bleeding, Q-wave MI, arrhythmia and HF were statistically 
significant (p<0.05), but stroke and death were not statisti-
cally significant (p>0.05) between two groups.   

Table-V: Association between platelet count with bleeding, 
Q-wave MI, arrhythmia, HF, Stroke and Death.

NS= Not Significant, S= Significant 

Q-wave MI was significantly associated only with platelet 
count where OR 6.43 and 95% CI 1.27-32.58 and other 
factors were not associated in multivariate logistic regres-
sion model.
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Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

The above table III demonstrates that mean Fluoroscopy 
time (FT) during transradial and trans femoral CAG were 
(4.4±1.6 vs. 4.1±3.9 min) with no statistical difference 
(p=0.618). Mean dose area product (DAP) during TR 
–CAG and TF-CAG were (2732±1195.5 vs. 2434±488.0 
μGym2) with no statistical difference (p=0.078). Mean Air 
Kimma (AK) during TR-CAG and TF -CAG were 
(307.6±112.2 vs. 283.7±48.5 mGy) with no statistical 
difference (p=0.10). Mean contrast volume was observed 
greater in transfemoral CAG than transradial CAG 
(68.2±7.5 vs. 64.8±8.9ml) with statistically significant 
difference (p=0.01). 

Figure 1: Comparison of Radiation dose between TR –PCI 
(RCA, single stent, type A lesion, n=30) and TF-PCI (RCA, 
single stent, type A lesion, n=30) 

The figure 1 describes that mean dose area product (DAP) 
during trans radial and trans femoral PCI  were (7703 ± 
1247.6 vs. 7379 ± 631.9 μGym2) with no statistical  differ-
ence (p=0.21). On the contrary, mean Air Kirma (AK) 
during trans radial and trans femoral PCI were 
(895.1±142.4 vs. 878.9±87.9 mGy) with no statistical 
difference (p=0.60).

Figure 2: Comparison of contrast volume during PCI with 
TRA (RCA, single stent, type A lesion, n= 30) and TFA 
approach (RCA, single stent, type A lesion, n= 30)

The above table describes that Mean contrast volume used 
greater in transfemoral PCI than trans radial PCI 
(177.7±19.9 vs. 168.0±13.0ml) with statistically significant 
difference (p=0.03)  
Discussion:
The main objective of the study was to assess radiation 
exposure of patients undergoing transradial and transfemo-
ral coronary angiogram and percutaneous coronary 
intervention. In the current study the mean age of group I 
was 51.2± 10 years and group II was 52.9± 10.8 years. The 
mean age was almost similar between two groups. The sex 
incidence of the present study was observed that male were 
83 (83%) and 85(85%) and female were 17 (17%) and 15 
(15%) in the group I and II respectively. No statistically 
significant differences were found in between groups. The 
clinical parameters like Pulse and BP were observed almost 
identical in both groups of patients.
In this study regarding the mean fluoroscopy time in trans 
radial and trans femoral coronary angiogram, it was 
4.4±1.6 min and 4.1± 3.9 min in the group Ia and group IIa 
respectively with the statistically no differences (p=0.61). It 
resembling a study done by Tayeh and Ettori17 where 
showed no significant difference of fluoroscopy time in 
transradial CAG and trans femoral CAG. In  Present  study 
finding regarding fluoroscopy time is consistent with the 
studies done by Tarighatnia A et al., (2016)11, Barbosa et 
al., (2014)18, Weaver et al., (2010)19, there is no significant 
difference. 
The mean fluoroscopy time in  present study regarding 
trans radial and trans femoral PCI, mean fluoroscopy time 
was 11.7 ± 1.3 min in group Ia and 11.1 ± 1.5 min in group 
IIa with statistically  insignificant difference (p= 0.13).  
Current study finding regarding fluoroscopy time during 
PCI  is consistent with  the  studies done by Tarighatnia A 
et al., (2016)11, Weaver et al., (2010)19. 
In present study regarding radiation exposure in trans radial 
and trans femoral coronary angiogram, mean dose area 
product (DAP) was (2732±1195.5 mGym2 and 2434±488 
mGym2, p=0.07) Air Kirma (AK) was (307.6 ± 112.2 and 
283.7 ± 48.5, p=0.10) in group Ia and group IIa respectively 
with statistically no significant difference. It resembling a 
stydy done by Tarighatnia A, et al., (2016)11 showed no 
significant difference of DAP in trans radial and trans 
femoral angiogram (1732.55 vs 1949.71, p=.17) and also 
no significant difference of Air Kirma in trans radial and 
trans femoral route (233.88 vs 210.78, p=0.9). Georges JL, 
et al20 demonstrated radial route associated with lower 
radiation exposure in comparison to femoral route 
(p<.001). The Learning curve, the experience and the high 
volume centres for radial access have been underlined as 
key factors in radiation dose reduction20. Jolly S, et al21 

showed median DAP was not different between radial and 
femoral angiogram. Kuipers et al22 showed radial route was 
associated with lower radiation exposure in compare to 
femoral route. Lower  radiation dose in radial approach in 

above studies might be due to intervention done in high 
volume  radial centers by experienced operators11. But 
following studies contradict the result of present studies. 
Shah B et al16 revealed  that radial route was associated with 
higher radiation exposure in compare to femoral  angio-
gram (DAP was 19649 vs 15395, p=.02). The main reasons 
for the possible higher radiation dose during trans radial 
access are probably related to the more complicated cathe-
ter manipulation requiring prolonged fluoroscopy time and 
to more unfavourable operator position, closer to X –ray 
source, especially for less skilled operators. These difficul-
ties are easily overcome by increasing the radial compe-
tence20.
Regarding radiation exposure in this study during trans 
radial and trans femoral PCI, mean dose area product 
(DAP) were (7703 ± 1247.6 mGym2 and 7379 ±631.9 
mGym2,) and Air kirma were (895.1 ± 142.4 mGy and 
878..9 ± 87.9 mGy, p= .60) in group Ib and group IIb 
respectively with statistically no significant difference. It 
resembling a study done by Tarighatnia A, et al11 showed 
no significant difference of DAP in trans radial and trans 
femoral PCI (3907.96 ± 249.7 vs 4643.58±221.4, p=.02) 
and also  no significant difference of Air Kirma in trans 
radial and trans femoral PCI (619.85±  40.44 vs 702.19± 
35.87 , p=0.12). Georges J., et al20 revealed that radial route 
associated with lower radiation exposure in comparison to 
femoral route (p<.001). Jolly S, et al21 demonstrates median 
DAP was not different between radial and femoral route. 
Kuipers, et al.22 showed that radial route was associated 
with lower radiation exposure in compare to femoral route. 
Radiation exposure is higher in radial route in comparison 
to femoral route but differences present only in lower 
volume centers and less experienced operator. There is no 
significant difference in radiation exposure in radial vs 
femoral route if it is done in high volume center by experi-
enced operator.
But following studies contradict the result of present 
studies. Shah B, et al16 showed that radial route was associ-
ated with higher radiation exposure in compare to femoral 
route. Radial route for cardiac catheterization procedures is 
associated with longer fluoroscopy time leading to 
increased radiation exposure15. The discrepancy regarding 
radiation exposure dose between trans radial and trans 
femoral PCI studies could be explained by differences in 
the imaging system used, the operator`s skill and the 
characteristics of angiography11.
Conclusion:
In this study no significant differences were found in 
patients radiation dose in both radial and femoral group 
regarding coronary angiogram and PCI. Furthermore 
utilization of contrast volume was lower in trans radial 
coronary angiogram and PCI. So we can conclude that trans 
radial angiogram and PCI can be performed with the same 
safety as for the trans femoral approach. The operator`s 
experience plays a major role in the success rate. These 
results are obtained in an experienced center in the trans 

radial approach and conclusions might look different in 
catheter laboratory with lower experience in this approach. 
So, transradial approach is an attractive alternative to 
conventional transfemoral approach.
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longer fluoroscopy time leading to increased radiation 
exposure15. In another study no differences were found in 
patient’s radiation dose in both transfemoral and transradial 
group and transradial route might be a good substitute 
route11.Shah et al.,(2013) showed that transradial approach  
is associated with higher radiation exposure when compared 
with transfemoral approach16.While this controversay contin-
ues, very few studies have compared the radiation exposure 
with radial versus femoral approach throughout the world. 
The aim of the study was to compare radiation exposure of 
patients during coronary angiogram and PCI accessed by the 
radial and femoral route.
Materials and Methods:
This case control study was conducted in Department This 
prospective observational comparative study was conducted 
in Department of cardiology National Institute of Cardiovas-
cular Diseases (NICVD), Dhaka, from April 2016 to March 
2017, to assess the radiation exposure and Fluoroscopy time 
between transradial and transfemoral coronary angiogram 
and PCI. Patient’s undergone coronary angiogram & percu-
taneous Coronary Intervention (PCI) who were hemodynam-
ically stable were included in this study. Total 200 patients 
were selected and allocated into two groups on the basis of 
procedural approach during coronary angiogram and PCI. 
The group I was consisting of 100 patients who underwent 
transradial approach and the group II comprised of 100 
patients who underwent tranfemoral approach. Again 
divided into subgroups (group Ia, transradial CAG, n =70, 
group IIa, trans radial PCI, n =30) and (group IIa, trans 
femoral CAG, n =70, group IIb, trans femoral PCI, n = 30). 
Informed written consent was taken from each patient before 
enrollment. Meticulous history was taken and detailed 
clinical examination was done and recorded in pre designed 
structured pro forma. Demographic data, e.g., age, sex, 
occupation, BMI and different risk factor profile was evaluat-
ed.
Cardiac procedure: CAG and PCI will be done according to 
standard protocol. A detailed explanation was provided to 
the patient regarding the nature of the procedure, its potential 
risk and benefits. Even if radial access was planned, both 
femoral access sites were also be prepared. Premedication 
was done by giving a loading dose of 300 mg of Aspirin, 
Clopidogrel 300 mg, 40 mg of Atorvastatin and 5 mg of tab. 
Diazepam. Armrest was provided with the table, so that the 
patients arm was in abduction. A 500ml plastic sachet of 
normal saline was placed on the armrest beneath the wrist to 
elevate the wrist. The hand was then fixed in hyperextension 
with adhesive tape, prepared in a sterile fashion and the 
draped positioned. The course of the artery was palpated and 
1-2 ml of 2% injection lignocaine subcutaneously infiltrated, 
2-3 cm proximal to the flexor crease of the wrist. Then the 
radial artery was fixed with the index and middle finger of 
the left hand and the radial artery was punctured with 
puncture needle at 30-45° angles. A soft 0.025-inch straight 
guide-wire was advanced through the needle, and a 6-F, 
17-cm radial sheath was be placed. Spasmolytic cocktail 

evidence-based pharmacological strategies, the use of PCI 
in appropriate patients reduces morbidity and mortality 
across the spectrum of risk5. Continual evolution of 
antithrombotic therapy and device technology has resulted 
in the application of PCI to a wider population of patients6. 
Procedural success rates are high and ischemic complica-
tions relatively rare after percutaneous coronary interven-
tion7.
Till now the transfemoral approach (TFA) has traditionally 
been the preferred access site for percutaneous coronary 
interventions (PCIs) and coronary angiograms (CAGs). In 
1989, the radial route was first introduced, and since then, 
the number of procedures performed by the radial route 
increased as the technique evolved with improvement in 
catheter design and with interventional cardiologists’ 
experience8. However, vascular access site complications 
such as bleeding, hematoma, arteriovenous fistula or 
pseudoaneurysm are quite common after procedures 
through TFA9. Transradial approach (TRA) is an attractive 
options for same-day or outpatient procedure. This 
approach results in improved time to ambulation, additional 
comfort to patients, shorter hospitalization duration10, 
lower hospital expenses and improve clinical outcomes. 
But there is controversy over  the amount of radiation dose 
that received by the patient in TRA compared to TFA 
approach11.
The radiation exposure during fluoroscopy-guided proce-
dures became a topic of concern as the number of proce-
dures increased during the years. In Publication of the 
International Commission on Radiological Protection 
(ICRP), the risks of radiation exposure from fluoroscopy 
guided procedures are described. The ICRP reported an 
increase of radiation induced injuries to patient’s skin 
(deterministic effect) as well as the risk to develop radiation 
induced cancers (stochastic effect). Deterministic effects 
occur with increasing severity as the dose of radiation rises, 
leads to temporary or permanent sterility, cataract, lung 
fibrosis and permanent neurological deficit. Stochastic 
effects occur with increasing probability due to the 
increased dose of radiation and repeated intervention also 
increasing the chance. Leukaemia may arise after an 
interval of around 2-5 years and solid tumours after an 
interval of about 10-20 years12. Roguin et al (2012) reported 
that radiation exposure during PCI is associated with 
radiation-induced injuries. With an increasing number of 
complex and repeated PCI, radiation-induced hazards are 
currently a major concern in fluroscopy guided procedure 
mainly due to risk of cancer induction13.
Over the years, contradictory results were reported on the 
radiation exposure of patients from procedures performed 
by the radial route. Some studies showed a significant 
increase in radiation dose for radial compared to femoral   
approaches. Other studies showed no differences between 
two approaches14. Usman et al demonstrate that radial route 
for cardiac catheterization procedures is associated with 

Results & Observation:
The findings of the study obtained from the data analysis 
were presented. Results and observations are given below:
Table I:  Demographic characteristics of the patients 
(n=200)

The age distributions revealed that mean age was found 
51.2±10 years in Group I and 52.9± 10.8 years in Group II. 
The mean age difference was insignificant (p=0.243) 
between two groups in unpaired t-test. The mean age of the 
total population was 52.0±10.4 years. Out of 200 patients, 
168 (84%) patients were male and 32 (16%) patients were 
female. Male and female patient’s ratio was 5.25:1. In 
group I, there were 83 (83%) male and 17 (17%) female 
patients and in group II, male and female patients were 85 
(85%) and 15 (15%) respectively. Male patients were 
predominant in both study groups. The mean BMI of group 
I and group II were 25.21±4.20 vs. 25.25±3.28kg/m2. The 
difference of mean BMI was statistically insignificant 
(p=0.175)
Table II: Evaluation of clinical parameters between two 
groups (n = 200)

Table II shows clinical parameters. Mean pulse rate was 
found 78.3±5.6/min in group I and 80.6±7.8/min in group II 
which was statistically insignificant (p=0.10).The mean 
systolic blood pressure was 126.6±16.6 mmHg in group I 
and 129.3±16.6 mmHg in group II. The mean diastolic 
blood pressure was 79.0±8.8 mmHg in group I and 
79.5±9.2 mmHg in group II. Difference of systolic and 
diastolic blood pressure was not significant statistically 
(p=0.25, p=0.69). 

Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

made up of injection verapamil of 2.5 to 5mg in 10 ml normal 
saline with or without 100 microgram nitroglycerine was 
introduced through side channel of vascular access sheath to 
reduce the spasm of the radial artery. Along with that 10,000 
unit of conventional injection heparin regardless of the weight 
of the patient, was administered during PCI to keep activated 
clotting time (ACT) values between 250-300 s. Over a 0.032 
inch exchange wire the JR-6F/JL-6/AL-2/TR5 catheter was 
advanced to the ascending aorta using fluoroscopic guidance. 
The PCI was performed with 6-F (7-F if need) traditional 
guide catheters used for TF (Dehghani P et al., 2009) or radial 
guide catheter. Where difficulty encountered in advancing the 
wire in the arm due to loops or other anatomic variants, a 
hydrophilic (Terumo) wire had tried to solve the problem. 
When difficulty was encountered in advancing the wire from 
the subclavian artery to the ascending aorta, the patients asked 
to take a deep breath. The radial artery sheath was removed 
immediately after completion of TR-PCI, and haemostasis 
was achieved by application of an adjustable plastic clamp 
(TR-Band) on the radial artery. The clamp was gradually 
released over 2 to 3 h while monitoring for access site bleed-
ing or hematoma. The clamp was be removed after satisfacto-
ry access site haemostasis had been achieved. PCI through 
transfemoral approaches done by standard method. Haemo-
stasis was achieved over 2 to 3 hrs with monitoring of ACT 
for access site bleeding or hematoma by manual pressure over 
femoral artery. Duplex study done when clinically suspected 
any vascular complication. After completion of CAG and PCI, 
radiation exposure dose, fluoroscopy time recorded from 
monitor and contrast volume used in procedure was noted in 
data sheet.
Estimation of radiation dose and fluoroscopy time: 
The radiation exposure of patients undergone CAG and PCI 
were measured using dose area product (DAP) meters and Air 
Kirma (AK). The DAP is expressed in mGym2 or μGym2. The 
DAP and AK was integrated in the X-ray systems. The X-ray 
systems provided direct feedback of the radiation exposure on 
the monitor of the systems. The radiation exposure from 
fluoroscopy mode and cine mode as well as the total radiation 
exposure displayed on the monitor of the X-ray systems and 
recorded from monitor. Moreover, the fluoroscopy time (in 
minutes) displayed on the monitor and recorded fluoroscopy 
time. All the information were recorded in data collection 
sheet. Statistical analysis of the data was done using statistical 
processing software (SPSS) and Microsoft. Quantitative data 
expressed as mean and standard deviation and qualitative data 
as frequency and percentage. Comparison was done by tabula-
tion and graphical presentation in the form of tables, pie chart, 
graphs, bar diagrams, histogram & charts etc.

Outcome  
Group I 
(n=50) 

Group II 
(n=50) 

P  
value 

n % n %  

Bleeding  7 14.0 1 2.0 0.026s 

Q-wave MI 8 16.0 2 4.0 0.045s 

Arrhythmia 11 22.0 4 8.0 0.049s 

HF 13 26.0 5 10.0 0.037s 

Stroke 5 10.0 4 8.0 0.726ns 

Death 4 8.0 3 6.0 0.695ns 

 

Variable  β  
Odds ration  

(OR) 
95% CI 

P  
value 

Bleeding  2.08 8.03 1.11-79.93 0.060ns 
Q-wave MI  1.86 6.43 1.27-32.58 0.024s 
Arrhythmia 1.23 3.43 0.96-13.19 0.057ns 
HF 1.10 0.86 0.19-7.25 0.288ns 
Stroke 0.78 0.84 0.99-3.49 0.860ns 
Death 0.81 0.98 1.09-4.37 0.672ns 
Constant -0.48 0.62  0.052ns 
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between two groups. 
In-hospital bleeding, one of the outcomes of this study, was 
significantly higher in group-I (14%) than group-II (2%) 
(p-value <0.05). In group-I, echymosis other than paraum-
blical area, epistaxis, intracranial haemorrhage were 8%, 
4%, 2% respectively. In group-II, only echymosis other 
than paraumbilical area was 2%. McClure et al.2 (1999) 
observed in their study that the incidence of bleeding was 
75.4% in low platelet count group and 27.8% in high 
platelet count group. This result is higher than present 
study, possibly due to different invasive procedure like 
CAG, PCI with or without stenting, IABP insersion & 
CABG in their management protocol. 
In-hospital Q-wave MI, another outcome of this study was 
significantly higher in group-I (16%) than group-II (4%) 
(p-value<0.05). McClure et al2 ,(1999) observed in their 
study that MI was 27.2% in low platelet count group & 
12.2% in high platelet count group. Their result is higher 
than current study result but the result comparing between 
two groups is almost similar. Anderson et al.6, (2010) 
observed that, upto 25% of patient wsith NSTEMI and 
elevated CK-MB go on to develop Q wave MI during their 
hospital stay. On considering total events, their result is 
consistent with current study. 
Heart failure was significantly higher in group-I (26%) than 
group-II (10%) in the present study (p-value <0.05). In 
group-I, Killip class-I, II, III, IV were 74%, 14%, 8%, 4% 
respectively. In group-II, Killip class-I, II, III, IV were 
90%, 6%, 2% & 2% respectively. Hung et al.7 (2006) 
observed in their study that heart failure was 8.4% in low 
platelet count (<2 lacs) group and 11.5% in higher platelet 
count group (>2 lacs). In comparison between low & high 
platelet count group, current study is contradictory to Hung 
et al.7 (2006) study. As because Hung et al.7 (2006) carried 
out their study on STEMI patient. 
Arrythmia was significantly higher in group I (22%) than 
group II (8%) in this study (P-value <0.05). In group I, AF, 
AV block, VT & VF were 8%, 8%, 4%, 2% respectively. 
However, in group II, AF was 2%, AV block was 2% and 
VT was 4%. 
Stroke was 10% in group I and 8% in group II but the differ-
ence was not significant in present study. McClure et al.2 
(1999) observed in their study that the incidence of stroke 
was 3% in low platelet count group and 0.6% in high 
platelet count group. In comparison between two groups, 
the result is consistent with current study. 
Another in hospital outcome was death which was 8% in 
group I and 6% in group II and the difference was not statis-
tically significant. MeClure et al.2 (1999) observed that 
death was 7.4% in low platelet count group & 3.3% in high 
platelet count Group. This result is also similar to current 
study. 
Kaplar-Meier Survival analysis showed cumulative 4-year 
mortality rates of 12.5%, those who have platelet count less 
than `181000 per cmm. This mortality rate was higher than 

other groups having platelet count >181000 per cmm. Low 
platelet count and adverse outcome might be explained by 
mainly 3 mechanisms: First, Recent studies point to a possi-
ble correlation of platelet count and blood levels of certain 
inflammatory markers. This could be well demonstrated for 
soluble CD40 ligand, an independent predictor of adverse 
outcome in UA/NSTEMI5. Second, more extensive 
coronary artery disease may be an important mediator 
responsible for the higher mortality in patients with very 
low platelet count5. Third, low platelet count in the first 
platelet count quintile can be caused by comorbidity with a 
hidden prothrombotic state which can be associated with 
increased risk of death5.  A significant association of low 
platelet count and adverse clinical outcome in patients with 
high risk PCI and UA/NSTEMI has also been demonstrat-
ed8. 
In this current study it was observed that Q-wave was 
significantly associated  only with platelet count where OR 
6.73 and 95% CI 1.27-32.58 and other factors regarding 
hospital outcome not associated in multivariate logistic 
regression model.
Conclusion:
This prospective study was carried out to observe the 
impact of platelet counts on in-hospital outcome of 
NSTEMI. Most of the patients were found 51-60 years age 
in both groups and male was predominant in both groups. 
Smoking, HTN, diabetes mellitus, dyslipidaemia, obesity 
and family history of CAD were most common risk factor 
for Non-ST-Elevation Myocardial Infarction in both groups 
(p>0.05). The  RBS and S. Creatinine were almost similar 
between two groups. 
The Troponin-I level was significantly (p<0.05) higher in 
group I patients. The TC and LDL were higher in group I, 
however TG was higher in group II but the difference was 
not significant (p>0.05). HDL was almost parallel between 
two groups. Bleeding, Q-wave MI, arrhythmia and HF 
were significantly (p<0.05) higher in group I, but stroke 
and death were similar in both groups. In multivariate 
logistic regression model, Q-wave MI was significantly 
associated only with platelet count and other factors were 
not associated. 
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Not significant (p > 0.05 with unpaired t-test)

The study included 100 subjects and they were divided into 
five age groups. In group I, the men age was 56.8± 12.5 
years ranging from 38 to 100 years. In group II, the mean age 
was 55.9±10.7 years ranging from 36 to 78 years. Maximum 
number found in the age group of 51-60 years in both groups. 
The mean age difference was not statistically significant 
(p>0.05) between the two groups in unpaired t-test. Results 
are depicted in the above table. 

Table-II: Distribution of risk factors of the study population 
(n=100).

 

NS=Not significant 
P value reached from Chi square test 

Smoking (64.0% Vs 58.0%) and HTN (44.0% Vs 36.0%) 
were the most common risk factor for Non-ST-Elevation 
Myocardial infarction in both groups, followed by diabetes 
mellitus, dyslipidaemia, obesity and family history of CAD. 
No statistically significant difference of risk factors for 
Non-ST-Elevation Myocardial infarction was observed 
between two groups of patients (p>0.05)

Table-III: Platelet count of the study population (n=100).

Significant (p<0.05) with unpaired t-test

The mean Platelet count was 165696.6±28396.29 cmm/L 
range from 86000-199000 cmm/L in group I and 
293660±69896.9 cmm/L range from 202000-42000 cmm/L 
in group II. The mean platelet count difference was statisti-
cally significant (p<0.05).

Exclusion Criteria were: Previous documented thrombocy-
topenia (<1,50,000/cmm), Heparin therapy before admis-
sion, Patient on antiplatelet drug before admission, Patients 
on lipid lowering agent (statin) before admission, History 
of previous or current haemostatic disorder, Long-term 
daily need for nonsteroidal anti-inflammatory drugs, Renal 
insufficiency (creatinine level > 1.6mg/dl), History of PCI, 
History of CABG  and Acute and chronic inflammatory 
conditions like-Rheumatoid arthritis, SLE. 
The study was conducted after informed written consent 
from all participants. Date were collected with all aseptic 
precaution. Venous blood was drawn by dry plastic 
syringe. The needle was detached from the syringe and the 
requisite amount of blood was delivered into a vessel 
containing EDTA (Etheline dyamine tetraacetic acid). 
Dilution (1 in 20) were done by adding 0.1 ml of blood to 
1.9 ml of the diluents. After mixing of suspension for 10-15 
minutes the Neubauer counting chamber was filled with 
suspension, using a stout glass capillary pipette. The count-
ing chamber was placed in a moist Petridish and leave 
untouched for at least 20 minutes to give time for the 
platelets to settle. The preparation was examined with the 
x40 objective and x6 or x10 eyepieces. The number of 
platelets in one or more areas of 1mm2 was counted. 
Continuous data were expressed as mean ±SD. Categorical 
data were analyzed with 2 test. Student’s ‘t’ test was used 
for analysis of continuous variables. Comparison between 
groups was done by unpaired t-test. Multivariate logistic 
regression analysis was done to determine the association 
between lower platelet counts and adverse hospital events 
in patients with NSTEMI. P values <0.05 were be consid-
ered statistically significant. 
Results:
The study was conducted to see the impact of platelet count 
on NSTEMI.
Table-I: Age distribution of the study population (N-100). 

Group I : Platelet count (PC) ≤ 200000/cmm
Group II : Platelet count (PC) > 200000/cmm

Discussion: 
This prospective study was carried out with an aim to 
observe the impact of platelet counts on in-hospital 
outcome of NSTEMI. 
A total of 100 patients of NSTEMI presented within 24 
hours of chest pain age ranging from 36 to 100 years were 
included in the study. 
In this present study it was observed that the mean age was 
56.8±12.5 years ranging from 38 to 100 years, 55.9±10.7 
years ranging from 36 to 78 years group I and group II 
respectively. Majority of the patients found in the age group 
of 51-60 years in both groups. The mean age was almost 
similar between two groups. Mueller et al.5 (2006) has 
observed higher mean age in their study, which was 
64.2±11.8 years. Similarly McClure et al.2 (1999) observed 
that the median age was 67 years and 64 years in low 
platelet count group & high platelet count group respective-
ly. Jeong et al.8 (2007) carried out a study on 2762 acute 
NSTEMI patients and found that mean age was 64.6±12.8 
years. All the above findings are higher with the present 
study, which may be due to increased life expectancy in 
their study patients. 
Regarding the risk factors smoking 64.0% and 58.0% in 
group I and group II respectively. HTN observed 44.0% in 
group I and 36.0% in group II. Smoking and HTN were the 
most common risk factor for Non-ST-Elevation Myocardial 
Infarction in both groups, however diabetes mellitus, 
dyslipidaemia, obesity and family history of premature 
CAD were also observed in this study patients. No signifi-
cant difference of risk factors for Non-ST-Elevation 
Myocardial Infarction was observed between two groups of 
patients in the present study patients. McClure et al.2 
(1999) found HTN 57.8% vs 55.1% in low platelet count 
group & high platelet count group. DM was observed 
26.7% and 22.7% in low platelet count group & high 
platelet count group respectively. However regarding the 
tobacco use, 21.4% low platelet count group and 28.8 high 
platelet count group were current smoker. Family history of 
CAD was 36.3% vs 35.2% in low platelet count group & 
high platelet count group. Patients with low platelet count 
group were older. weighed less. Mueller et al5 (2006) found 
smoker was 23.2%, HTN 61.7% Avremakis et al.4 (2007) 
demonstrated a significant lower platelet count in non-DM 
non-smokers with UA or AMI when compared with 
non-DM non-smoker controls. 
In this present study regarding the hospital outcome, it was 
found bleeding 14.0% and 2.0% in group I and in group II 
respectively. Q-wave MI was 16.% in group I and 4.0% in 
group II, arrhythmia was 22.0% in group I and 8.0% in 
group II. Heart failure 26.0% and 10.0% in group I and 
group II respectively. Stroke was 10.0% in group I and 
8.0% in group II. Death was 8.0% in group I and 6.0% in 
group II. Bleeding, Q-wave MI, arrhythmia and HF were 
significantly (p<0.05) higher in group I patients but stroke 
and death were not statistically significant (p>0.05) 

Table-IV: In-hospital outcome of the study population 
(n=100).

S= Significant 
NS= Not Significant 
P value reached from Chi square test 
Table IV shows in-hospital outcome of the study population 
and found bleeding 7(14.0%) and 1(2.0%) in group I and 
group II respectively. Q-wave MI was 8(16.0%) in group I 
and 2(4.0%) in group II, arrhythmia was 11(22.0%) in 
group I and 4(8.0%) in group II. Heart failure was 
13(26.0%) and 5(10.0% in group I and group II respective-
ly. Stroke was 5(10.0%) in group I and 4(8.0%) in group II. 
Death was 4(8.0%) in group I and 3(6.0%) in group II. 
Bleeding, Q-wave MI, arrhythmia and HF were statistically 
significant (p<0.05), but stroke and death were not statisti-
cally significant (p>0.05) between two groups.   

Table-V: Association between platelet count with bleeding, 
Q-wave MI, arrhythmia, HF, Stroke and Death.

NS= Not Significant, S= Significant 

Q-wave MI was significantly associated only with platelet 
count where OR 6.43 and 95% CI 1.27-32.58 and other 
factors were not associated in multivariate logistic regres-
sion model.
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Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

The above table III demonstrates that mean Fluoroscopy 
time (FT) during transradial and trans femoral CAG were 
(4.4±1.6 vs. 4.1±3.9 min) with no statistical difference 
(p=0.618). Mean dose area product (DAP) during TR 
–CAG and TF-CAG were (2732±1195.5 vs. 2434±488.0 
μGym2) with no statistical difference (p=0.078). Mean Air 
Kimma (AK) during TR-CAG and TF -CAG were 
(307.6±112.2 vs. 283.7±48.5 mGy) with no statistical 
difference (p=0.10). Mean contrast volume was observed 
greater in transfemoral CAG than transradial CAG 
(68.2±7.5 vs. 64.8±8.9ml) with statistically significant 
difference (p=0.01). 

Figure 1: Comparison of Radiation dose between TR –PCI 
(RCA, single stent, type A lesion, n=30) and TF-PCI (RCA, 
single stent, type A lesion, n=30) 

The figure 1 describes that mean dose area product (DAP) 
during trans radial and trans femoral PCI  were (7703 ± 
1247.6 vs. 7379 ± 631.9 μGym2) with no statistical  differ-
ence (p=0.21). On the contrary, mean Air Kirma (AK) 
during trans radial and trans femoral PCI were 
(895.1±142.4 vs. 878.9±87.9 mGy) with no statistical 
difference (p=0.60).

Figure 2: Comparison of contrast volume during PCI with 
TRA (RCA, single stent, type A lesion, n= 30) and TFA 
approach (RCA, single stent, type A lesion, n= 30)

The above table describes that Mean contrast volume used 
greater in transfemoral PCI than trans radial PCI 
(177.7±19.9 vs. 168.0±13.0ml) with statistically significant 
difference (p=0.03)  
Discussion:
The main objective of the study was to assess radiation 
exposure of patients undergoing transradial and transfemo-
ral coronary angiogram and percutaneous coronary 
intervention. In the current study the mean age of group I 
was 51.2± 10 years and group II was 52.9± 10.8 years. The 
mean age was almost similar between two groups. The sex 
incidence of the present study was observed that male were 
83 (83%) and 85(85%) and female were 17 (17%) and 15 
(15%) in the group I and II respectively. No statistically 
significant differences were found in between groups. The 
clinical parameters like Pulse and BP were observed almost 
identical in both groups of patients.
In this study regarding the mean fluoroscopy time in trans 
radial and trans femoral coronary angiogram, it was 
4.4±1.6 min and 4.1± 3.9 min in the group Ia and group IIa 
respectively with the statistically no differences (p=0.61). It 
resembling a study done by Tayeh and Ettori17 where 
showed no significant difference of fluoroscopy time in 
transradial CAG and trans femoral CAG. In  Present  study 
finding regarding fluoroscopy time is consistent with the 
studies done by Tarighatnia A et al., (2016)11, Barbosa et 
al., (2014)18, Weaver et al., (2010)19, there is no significant 
difference. 
The mean fluoroscopy time in  present study regarding 
trans radial and trans femoral PCI, mean fluoroscopy time 
was 11.7 ± 1.3 min in group Ia and 11.1 ± 1.5 min in group 
IIa with statistically  insignificant difference (p= 0.13).  
Current study finding regarding fluoroscopy time during 
PCI  is consistent with  the  studies done by Tarighatnia A 
et al., (2016)11, Weaver et al., (2010)19. 
In present study regarding radiation exposure in trans radial 
and trans femoral coronary angiogram, mean dose area 
product (DAP) was (2732±1195.5 mGym2 and 2434±488 
mGym2, p=0.07) Air Kirma (AK) was (307.6 ± 112.2 and 
283.7 ± 48.5, p=0.10) in group Ia and group IIa respectively 
with statistically no significant difference. It resembling a 
stydy done by Tarighatnia A, et al., (2016)11 showed no 
significant difference of DAP in trans radial and trans 
femoral angiogram (1732.55 vs 1949.71, p=.17) and also 
no significant difference of Air Kirma in trans radial and 
trans femoral route (233.88 vs 210.78, p=0.9). Georges JL, 
et al20 demonstrated radial route associated with lower 
radiation exposure in comparison to femoral route 
(p<.001). The Learning curve, the experience and the high 
volume centres for radial access have been underlined as 
key factors in radiation dose reduction20. Jolly S, et al21 

showed median DAP was not different between radial and 
femoral angiogram. Kuipers et al22 showed radial route was 
associated with lower radiation exposure in compare to 
femoral route. Lower  radiation dose in radial approach in 

above studies might be due to intervention done in high 
volume  radial centers by experienced operators11. But 
following studies contradict the result of present studies. 
Shah B et al16 revealed  that radial route was associated with 
higher radiation exposure in compare to femoral  angio-
gram (DAP was 19649 vs 15395, p=.02). The main reasons 
for the possible higher radiation dose during trans radial 
access are probably related to the more complicated cathe-
ter manipulation requiring prolonged fluoroscopy time and 
to more unfavourable operator position, closer to X –ray 
source, especially for less skilled operators. These difficul-
ties are easily overcome by increasing the radial compe-
tence20.
Regarding radiation exposure in this study during trans 
radial and trans femoral PCI, mean dose area product 
(DAP) were (7703 ± 1247.6 mGym2 and 7379 ±631.9 
mGym2,) and Air kirma were (895.1 ± 142.4 mGy and 
878..9 ± 87.9 mGy, p= .60) in group Ib and group IIb 
respectively with statistically no significant difference. It 
resembling a study done by Tarighatnia A, et al11 showed 
no significant difference of DAP in trans radial and trans 
femoral PCI (3907.96 ± 249.7 vs 4643.58±221.4, p=.02) 
and also  no significant difference of Air Kirma in trans 
radial and trans femoral PCI (619.85±  40.44 vs 702.19± 
35.87 , p=0.12). Georges J., et al20 revealed that radial route 
associated with lower radiation exposure in comparison to 
femoral route (p<.001). Jolly S, et al21 demonstrates median 
DAP was not different between radial and femoral route. 
Kuipers, et al.22 showed that radial route was associated 
with lower radiation exposure in compare to femoral route. 
Radiation exposure is higher in radial route in comparison 
to femoral route but differences present only in lower 
volume centers and less experienced operator. There is no 
significant difference in radiation exposure in radial vs 
femoral route if it is done in high volume center by experi-
enced operator.
But following studies contradict the result of present 
studies. Shah B, et al16 showed that radial route was associ-
ated with higher radiation exposure in compare to femoral 
route. Radial route for cardiac catheterization procedures is 
associated with longer fluoroscopy time leading to 
increased radiation exposure15. The discrepancy regarding 
radiation exposure dose between trans radial and trans 
femoral PCI studies could be explained by differences in 
the imaging system used, the operator`s skill and the 
characteristics of angiography11.
Conclusion:
In this study no significant differences were found in 
patients radiation dose in both radial and femoral group 
regarding coronary angiogram and PCI. Furthermore 
utilization of contrast volume was lower in trans radial 
coronary angiogram and PCI. So we can conclude that trans 
radial angiogram and PCI can be performed with the same 
safety as for the trans femoral approach. The operator`s 
experience plays a major role in the success rate. These 
results are obtained in an experienced center in the trans 

radial approach and conclusions might look different in 
catheter laboratory with lower experience in this approach. 
So, transradial approach is an attractive alternative to 
conventional transfemoral approach.
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longer fluoroscopy time leading to increased radiation 
exposure15. In another study no differences were found in 
patient’s radiation dose in both transfemoral and transradial 
group and transradial route might be a good substitute 
route11.Shah et al.,(2013) showed that transradial approach  
is associated with higher radiation exposure when compared 
with transfemoral approach16.While this controversay contin-
ues, very few studies have compared the radiation exposure 
with radial versus femoral approach throughout the world. 
The aim of the study was to compare radiation exposure of 
patients during coronary angiogram and PCI accessed by the 
radial and femoral route.
Materials and Methods:
This case control study was conducted in Department This 
prospective observational comparative study was conducted 
in Department of cardiology National Institute of Cardiovas-
cular Diseases (NICVD), Dhaka, from April 2016 to March 
2017, to assess the radiation exposure and Fluoroscopy time 
between transradial and transfemoral coronary angiogram 
and PCI. Patient’s undergone coronary angiogram & percu-
taneous Coronary Intervention (PCI) who were hemodynam-
ically stable were included in this study. Total 200 patients 
were selected and allocated into two groups on the basis of 
procedural approach during coronary angiogram and PCI. 
The group I was consisting of 100 patients who underwent 
transradial approach and the group II comprised of 100 
patients who underwent tranfemoral approach. Again 
divided into subgroups (group Ia, transradial CAG, n =70, 
group IIa, trans radial PCI, n =30) and (group IIa, trans 
femoral CAG, n =70, group IIb, trans femoral PCI, n = 30). 
Informed written consent was taken from each patient before 
enrollment. Meticulous history was taken and detailed 
clinical examination was done and recorded in pre designed 
structured pro forma. Demographic data, e.g., age, sex, 
occupation, BMI and different risk factor profile was evaluat-
ed.
Cardiac procedure: CAG and PCI will be done according to 
standard protocol. A detailed explanation was provided to 
the patient regarding the nature of the procedure, its potential 
risk and benefits. Even if radial access was planned, both 
femoral access sites were also be prepared. Premedication 
was done by giving a loading dose of 300 mg of Aspirin, 
Clopidogrel 300 mg, 40 mg of Atorvastatin and 5 mg of tab. 
Diazepam. Armrest was provided with the table, so that the 
patients arm was in abduction. A 500ml plastic sachet of 
normal saline was placed on the armrest beneath the wrist to 
elevate the wrist. The hand was then fixed in hyperextension 
with adhesive tape, prepared in a sterile fashion and the 
draped positioned. The course of the artery was palpated and 
1-2 ml of 2% injection lignocaine subcutaneously infiltrated, 
2-3 cm proximal to the flexor crease of the wrist. Then the 
radial artery was fixed with the index and middle finger of 
the left hand and the radial artery was punctured with 
puncture needle at 30-45° angles. A soft 0.025-inch straight 
guide-wire was advanced through the needle, and a 6-F, 
17-cm radial sheath was be placed. Spasmolytic cocktail 

evidence-based pharmacological strategies, the use of PCI 
in appropriate patients reduces morbidity and mortality 
across the spectrum of risk5. Continual evolution of 
antithrombotic therapy and device technology has resulted 
in the application of PCI to a wider population of patients6. 
Procedural success rates are high and ischemic complica-
tions relatively rare after percutaneous coronary interven-
tion7.
Till now the transfemoral approach (TFA) has traditionally 
been the preferred access site for percutaneous coronary 
interventions (PCIs) and coronary angiograms (CAGs). In 
1989, the radial route was first introduced, and since then, 
the number of procedures performed by the radial route 
increased as the technique evolved with improvement in 
catheter design and with interventional cardiologists’ 
experience8. However, vascular access site complications 
such as bleeding, hematoma, arteriovenous fistula or 
pseudoaneurysm are quite common after procedures 
through TFA9. Transradial approach (TRA) is an attractive 
options for same-day or outpatient procedure. This 
approach results in improved time to ambulation, additional 
comfort to patients, shorter hospitalization duration10, 
lower hospital expenses and improve clinical outcomes. 
But there is controversy over  the amount of radiation dose 
that received by the patient in TRA compared to TFA 
approach11.
The radiation exposure during fluoroscopy-guided proce-
dures became a topic of concern as the number of proce-
dures increased during the years. In Publication of the 
International Commission on Radiological Protection 
(ICRP), the risks of radiation exposure from fluoroscopy 
guided procedures are described. The ICRP reported an 
increase of radiation induced injuries to patient’s skin 
(deterministic effect) as well as the risk to develop radiation 
induced cancers (stochastic effect). Deterministic effects 
occur with increasing severity as the dose of radiation rises, 
leads to temporary or permanent sterility, cataract, lung 
fibrosis and permanent neurological deficit. Stochastic 
effects occur with increasing probability due to the 
increased dose of radiation and repeated intervention also 
increasing the chance. Leukaemia may arise after an 
interval of around 2-5 years and solid tumours after an 
interval of about 10-20 years12. Roguin et al (2012) reported 
that radiation exposure during PCI is associated with 
radiation-induced injuries. With an increasing number of 
complex and repeated PCI, radiation-induced hazards are 
currently a major concern in fluroscopy guided procedure 
mainly due to risk of cancer induction13.
Over the years, contradictory results were reported on the 
radiation exposure of patients from procedures performed 
by the radial route. Some studies showed a significant 
increase in radiation dose for radial compared to femoral   
approaches. Other studies showed no differences between 
two approaches14. Usman et al demonstrate that radial route 
for cardiac catheterization procedures is associated with 

Results & Observation:
The findings of the study obtained from the data analysis 
were presented. Results and observations are given below:
Table I:  Demographic characteristics of the patients 
(n=200)

The age distributions revealed that mean age was found 
51.2±10 years in Group I and 52.9± 10.8 years in Group II. 
The mean age difference was insignificant (p=0.243) 
between two groups in unpaired t-test. The mean age of the 
total population was 52.0±10.4 years. Out of 200 patients, 
168 (84%) patients were male and 32 (16%) patients were 
female. Male and female patient’s ratio was 5.25:1. In 
group I, there were 83 (83%) male and 17 (17%) female 
patients and in group II, male and female patients were 85 
(85%) and 15 (15%) respectively. Male patients were 
predominant in both study groups. The mean BMI of group 
I and group II were 25.21±4.20 vs. 25.25±3.28kg/m2. The 
difference of mean BMI was statistically insignificant 
(p=0.175)
Table II: Evaluation of clinical parameters between two 
groups (n = 200)

Table II shows clinical parameters. Mean pulse rate was 
found 78.3±5.6/min in group I and 80.6±7.8/min in group II 
which was statistically insignificant (p=0.10).The mean 
systolic blood pressure was 126.6±16.6 mmHg in group I 
and 129.3±16.6 mmHg in group II. The mean diastolic 
blood pressure was 79.0±8.8 mmHg in group I and 
79.5±9.2 mmHg in group II. Difference of systolic and 
diastolic blood pressure was not significant statistically 
(p=0.25, p=0.69). 

Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

made up of injection verapamil of 2.5 to 5mg in 10 ml normal 
saline with or without 100 microgram nitroglycerine was 
introduced through side channel of vascular access sheath to 
reduce the spasm of the radial artery. Along with that 10,000 
unit of conventional injection heparin regardless of the weight 
of the patient, was administered during PCI to keep activated 
clotting time (ACT) values between 250-300 s. Over a 0.032 
inch exchange wire the JR-6F/JL-6/AL-2/TR5 catheter was 
advanced to the ascending aorta using fluoroscopic guidance. 
The PCI was performed with 6-F (7-F if need) traditional 
guide catheters used for TF (Dehghani P et al., 2009) or radial 
guide catheter. Where difficulty encountered in advancing the 
wire in the arm due to loops or other anatomic variants, a 
hydrophilic (Terumo) wire had tried to solve the problem. 
When difficulty was encountered in advancing the wire from 
the subclavian artery to the ascending aorta, the patients asked 
to take a deep breath. The radial artery sheath was removed 
immediately after completion of TR-PCI, and haemostasis 
was achieved by application of an adjustable plastic clamp 
(TR-Band) on the radial artery. The clamp was gradually 
released over 2 to 3 h while monitoring for access site bleed-
ing or hematoma. The clamp was be removed after satisfacto-
ry access site haemostasis had been achieved. PCI through 
transfemoral approaches done by standard method. Haemo-
stasis was achieved over 2 to 3 hrs with monitoring of ACT 
for access site bleeding or hematoma by manual pressure over 
femoral artery. Duplex study done when clinically suspected 
any vascular complication. After completion of CAG and PCI, 
radiation exposure dose, fluoroscopy time recorded from 
monitor and contrast volume used in procedure was noted in 
data sheet.
Estimation of radiation dose and fluoroscopy time: 
The radiation exposure of patients undergone CAG and PCI 
were measured using dose area product (DAP) meters and Air 
Kirma (AK). The DAP is expressed in mGym2 or μGym2. The 
DAP and AK was integrated in the X-ray systems. The X-ray 
systems provided direct feedback of the radiation exposure on 
the monitor of the systems. The radiation exposure from 
fluoroscopy mode and cine mode as well as the total radiation 
exposure displayed on the monitor of the X-ray systems and 
recorded from monitor. Moreover, the fluoroscopy time (in 
minutes) displayed on the monitor and recorded fluoroscopy 
time. All the information were recorded in data collection 
sheet. Statistical analysis of the data was done using statistical 
processing software (SPSS) and Microsoft. Quantitative data 
expressed as mean and standard deviation and qualitative data 
as frequency and percentage. Comparison was done by tabula-
tion and graphical presentation in the form of tables, pie chart, 
graphs, bar diagrams, histogram & charts etc.
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between two groups. 
In-hospital bleeding, one of the outcomes of this study, was 
significantly higher in group-I (14%) than group-II (2%) 
(p-value <0.05). In group-I, echymosis other than paraum-
blical area, epistaxis, intracranial haemorrhage were 8%, 
4%, 2% respectively. In group-II, only echymosis other 
than paraumbilical area was 2%. McClure et al.2 (1999) 
observed in their study that the incidence of bleeding was 
75.4% in low platelet count group and 27.8% in high 
platelet count group. This result is higher than present 
study, possibly due to different invasive procedure like 
CAG, PCI with or without stenting, IABP insersion & 
CABG in their management protocol. 
In-hospital Q-wave MI, another outcome of this study was 
significantly higher in group-I (16%) than group-II (4%) 
(p-value<0.05). McClure et al2 ,(1999) observed in their 
study that MI was 27.2% in low platelet count group & 
12.2% in high platelet count group. Their result is higher 
than current study result but the result comparing between 
two groups is almost similar. Anderson et al.6, (2010) 
observed that, upto 25% of patient wsith NSTEMI and 
elevated CK-MB go on to develop Q wave MI during their 
hospital stay. On considering total events, their result is 
consistent with current study. 
Heart failure was significantly higher in group-I (26%) than 
group-II (10%) in the present study (p-value <0.05). In 
group-I, Killip class-I, II, III, IV were 74%, 14%, 8%, 4% 
respectively. In group-II, Killip class-I, II, III, IV were 
90%, 6%, 2% & 2% respectively. Hung et al.7 (2006) 
observed in their study that heart failure was 8.4% in low 
platelet count (<2 lacs) group and 11.5% in higher platelet 
count group (>2 lacs). In comparison between low & high 
platelet count group, current study is contradictory to Hung 
et al.7 (2006) study. As because Hung et al.7 (2006) carried 
out their study on STEMI patient. 
Arrythmia was significantly higher in group I (22%) than 
group II (8%) in this study (P-value <0.05). In group I, AF, 
AV block, VT & VF were 8%, 8%, 4%, 2% respectively. 
However, in group II, AF was 2%, AV block was 2% and 
VT was 4%. 
Stroke was 10% in group I and 8% in group II but the differ-
ence was not significant in present study. McClure et al.2 
(1999) observed in their study that the incidence of stroke 
was 3% in low platelet count group and 0.6% in high 
platelet count group. In comparison between two groups, 
the result is consistent with current study. 
Another in hospital outcome was death which was 8% in 
group I and 6% in group II and the difference was not statis-
tically significant. MeClure et al.2 (1999) observed that 
death was 7.4% in low platelet count group & 3.3% in high 
platelet count Group. This result is also similar to current 
study. 
Kaplar-Meier Survival analysis showed cumulative 4-year 
mortality rates of 12.5%, those who have platelet count less 
than `181000 per cmm. This mortality rate was higher than 

other groups having platelet count >181000 per cmm. Low 
platelet count and adverse outcome might be explained by 
mainly 3 mechanisms: First, Recent studies point to a possi-
ble correlation of platelet count and blood levels of certain 
inflammatory markers. This could be well demonstrated for 
soluble CD40 ligand, an independent predictor of adverse 
outcome in UA/NSTEMI5. Second, more extensive 
coronary artery disease may be an important mediator 
responsible for the higher mortality in patients with very 
low platelet count5. Third, low platelet count in the first 
platelet count quintile can be caused by comorbidity with a 
hidden prothrombotic state which can be associated with 
increased risk of death5.  A significant association of low 
platelet count and adverse clinical outcome in patients with 
high risk PCI and UA/NSTEMI has also been demonstrat-
ed8. 
In this current study it was observed that Q-wave was 
significantly associated  only with platelet count where OR 
6.73 and 95% CI 1.27-32.58 and other factors regarding 
hospital outcome not associated in multivariate logistic 
regression model.
Conclusion:
This prospective study was carried out to observe the 
impact of platelet counts on in-hospital outcome of 
NSTEMI. Most of the patients were found 51-60 years age 
in both groups and male was predominant in both groups. 
Smoking, HTN, diabetes mellitus, dyslipidaemia, obesity 
and family history of CAD were most common risk factor 
for Non-ST-Elevation Myocardial Infarction in both groups 
(p>0.05). The  RBS and S. Creatinine were almost similar 
between two groups. 
The Troponin-I level was significantly (p<0.05) higher in 
group I patients. The TC and LDL were higher in group I, 
however TG was higher in group II but the difference was 
not significant (p>0.05). HDL was almost parallel between 
two groups. Bleeding, Q-wave MI, arrhythmia and HF 
were significantly (p<0.05) higher in group I, but stroke 
and death were similar in both groups. In multivariate 
logistic regression model, Q-wave MI was significantly 
associated only with platelet count and other factors were 
not associated. 
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Not significant (p > 0.05 with unpaired t-test)

The study included 100 subjects and they were divided into 
five age groups. In group I, the men age was 56.8± 12.5 
years ranging from 38 to 100 years. In group II, the mean age 
was 55.9±10.7 years ranging from 36 to 78 years. Maximum 
number found in the age group of 51-60 years in both groups. 
The mean age difference was not statistically significant 
(p>0.05) between the two groups in unpaired t-test. Results 
are depicted in the above table. 

Table-II: Distribution of risk factors of the study population 
(n=100).

 

NS=Not significant 
P value reached from Chi square test 

Smoking (64.0% Vs 58.0%) and HTN (44.0% Vs 36.0%) 
were the most common risk factor for Non-ST-Elevation 
Myocardial infarction in both groups, followed by diabetes 
mellitus, dyslipidaemia, obesity and family history of CAD. 
No statistically significant difference of risk factors for 
Non-ST-Elevation Myocardial infarction was observed 
between two groups of patients (p>0.05)

Table-III: Platelet count of the study population (n=100).

Significant (p<0.05) with unpaired t-test

The mean Platelet count was 165696.6±28396.29 cmm/L 
range from 86000-199000 cmm/L in group I and 
293660±69896.9 cmm/L range from 202000-42000 cmm/L 
in group II. The mean platelet count difference was statisti-
cally significant (p<0.05).

Exclusion Criteria were: Previous documented thrombocy-
topenia (<1,50,000/cmm), Heparin therapy before admis-
sion, Patient on antiplatelet drug before admission, Patients 
on lipid lowering agent (statin) before admission, History 
of previous or current haemostatic disorder, Long-term 
daily need for nonsteroidal anti-inflammatory drugs, Renal 
insufficiency (creatinine level > 1.6mg/dl), History of PCI, 
History of CABG  and Acute and chronic inflammatory 
conditions like-Rheumatoid arthritis, SLE. 
The study was conducted after informed written consent 
from all participants. Date were collected with all aseptic 
precaution. Venous blood was drawn by dry plastic 
syringe. The needle was detached from the syringe and the 
requisite amount of blood was delivered into a vessel 
containing EDTA (Etheline dyamine tetraacetic acid). 
Dilution (1 in 20) were done by adding 0.1 ml of blood to 
1.9 ml of the diluents. After mixing of suspension for 10-15 
minutes the Neubauer counting chamber was filled with 
suspension, using a stout glass capillary pipette. The count-
ing chamber was placed in a moist Petridish and leave 
untouched for at least 20 minutes to give time for the 
platelets to settle. The preparation was examined with the 
x40 objective and x6 or x10 eyepieces. The number of 
platelets in one or more areas of 1mm2 was counted. 
Continuous data were expressed as mean ±SD. Categorical 
data were analyzed with 2 test. Student’s ‘t’ test was used 
for analysis of continuous variables. Comparison between 
groups was done by unpaired t-test. Multivariate logistic 
regression analysis was done to determine the association 
between lower platelet counts and adverse hospital events 
in patients with NSTEMI. P values <0.05 were be consid-
ered statistically significant. 
Results:
The study was conducted to see the impact of platelet count 
on NSTEMI.
Table-I: Age distribution of the study population (N-100). 

Group I : Platelet count (PC) ≤ 200000/cmm
Group II : Platelet count (PC) > 200000/cmm

Discussion: 
This prospective study was carried out with an aim to 
observe the impact of platelet counts on in-hospital 
outcome of NSTEMI. 
A total of 100 patients of NSTEMI presented within 24 
hours of chest pain age ranging from 36 to 100 years were 
included in the study. 
In this present study it was observed that the mean age was 
56.8±12.5 years ranging from 38 to 100 years, 55.9±10.7 
years ranging from 36 to 78 years group I and group II 
respectively. Majority of the patients found in the age group 
of 51-60 years in both groups. The mean age was almost 
similar between two groups. Mueller et al.5 (2006) has 
observed higher mean age in their study, which was 
64.2±11.8 years. Similarly McClure et al.2 (1999) observed 
that the median age was 67 years and 64 years in low 
platelet count group & high platelet count group respective-
ly. Jeong et al.8 (2007) carried out a study on 2762 acute 
NSTEMI patients and found that mean age was 64.6±12.8 
years. All the above findings are higher with the present 
study, which may be due to increased life expectancy in 
their study patients. 
Regarding the risk factors smoking 64.0% and 58.0% in 
group I and group II respectively. HTN observed 44.0% in 
group I and 36.0% in group II. Smoking and HTN were the 
most common risk factor for Non-ST-Elevation Myocardial 
Infarction in both groups, however diabetes mellitus, 
dyslipidaemia, obesity and family history of premature 
CAD were also observed in this study patients. No signifi-
cant difference of risk factors for Non-ST-Elevation 
Myocardial Infarction was observed between two groups of 
patients in the present study patients. McClure et al.2 
(1999) found HTN 57.8% vs 55.1% in low platelet count 
group & high platelet count group. DM was observed 
26.7% and 22.7% in low platelet count group & high 
platelet count group respectively. However regarding the 
tobacco use, 21.4% low platelet count group and 28.8 high 
platelet count group were current smoker. Family history of 
CAD was 36.3% vs 35.2% in low platelet count group & 
high platelet count group. Patients with low platelet count 
group were older. weighed less. Mueller et al5 (2006) found 
smoker was 23.2%, HTN 61.7% Avremakis et al.4 (2007) 
demonstrated a significant lower platelet count in non-DM 
non-smokers with UA or AMI when compared with 
non-DM non-smoker controls. 
In this present study regarding the hospital outcome, it was 
found bleeding 14.0% and 2.0% in group I and in group II 
respectively. Q-wave MI was 16.% in group I and 4.0% in 
group II, arrhythmia was 22.0% in group I and 8.0% in 
group II. Heart failure 26.0% and 10.0% in group I and 
group II respectively. Stroke was 10.0% in group I and 
8.0% in group II. Death was 8.0% in group I and 6.0% in 
group II. Bleeding, Q-wave MI, arrhythmia and HF were 
significantly (p<0.05) higher in group I patients but stroke 
and death were not statistically significant (p>0.05) 

Table-IV: In-hospital outcome of the study population 
(n=100).

S= Significant 
NS= Not Significant 
P value reached from Chi square test 
Table IV shows in-hospital outcome of the study population 
and found bleeding 7(14.0%) and 1(2.0%) in group I and 
group II respectively. Q-wave MI was 8(16.0%) in group I 
and 2(4.0%) in group II, arrhythmia was 11(22.0%) in 
group I and 4(8.0%) in group II. Heart failure was 
13(26.0%) and 5(10.0% in group I and group II respective-
ly. Stroke was 5(10.0%) in group I and 4(8.0%) in group II. 
Death was 4(8.0%) in group I and 3(6.0%) in group II. 
Bleeding, Q-wave MI, arrhythmia and HF were statistically 
significant (p<0.05), but stroke and death were not statisti-
cally significant (p>0.05) between two groups.   

Table-V: Association between platelet count with bleeding, 
Q-wave MI, arrhythmia, HF, Stroke and Death.

NS= Not Significant, S= Significant 

Q-wave MI was significantly associated only with platelet 
count where OR 6.43 and 95% CI 1.27-32.58 and other 
factors were not associated in multivariate logistic regres-
sion model.
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Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

The above table III demonstrates that mean Fluoroscopy 
time (FT) during transradial and trans femoral CAG were 
(4.4±1.6 vs. 4.1±3.9 min) with no statistical difference 
(p=0.618). Mean dose area product (DAP) during TR 
–CAG and TF-CAG were (2732±1195.5 vs. 2434±488.0 
μGym2) with no statistical difference (p=0.078). Mean Air 
Kimma (AK) during TR-CAG and TF -CAG were 
(307.6±112.2 vs. 283.7±48.5 mGy) with no statistical 
difference (p=0.10). Mean contrast volume was observed 
greater in transfemoral CAG than transradial CAG 
(68.2±7.5 vs. 64.8±8.9ml) with statistically significant 
difference (p=0.01). 

Figure 1: Comparison of Radiation dose between TR –PCI 
(RCA, single stent, type A lesion, n=30) and TF-PCI (RCA, 
single stent, type A lesion, n=30) 

The figure 1 describes that mean dose area product (DAP) 
during trans radial and trans femoral PCI  were (7703 ± 
1247.6 vs. 7379 ± 631.9 μGym2) with no statistical  differ-
ence (p=0.21). On the contrary, mean Air Kirma (AK) 
during trans radial and trans femoral PCI were 
(895.1±142.4 vs. 878.9±87.9 mGy) with no statistical 
difference (p=0.60).

Figure 2: Comparison of contrast volume during PCI with 
TRA (RCA, single stent, type A lesion, n= 30) and TFA 
approach (RCA, single stent, type A lesion, n= 30)

The above table describes that Mean contrast volume used 
greater in transfemoral PCI than trans radial PCI 
(177.7±19.9 vs. 168.0±13.0ml) with statistically significant 
difference (p=0.03)  
Discussion:
The main objective of the study was to assess radiation 
exposure of patients undergoing transradial and transfemo-
ral coronary angiogram and percutaneous coronary 
intervention. In the current study the mean age of group I 
was 51.2± 10 years and group II was 52.9± 10.8 years. The 
mean age was almost similar between two groups. The sex 
incidence of the present study was observed that male were 
83 (83%) and 85(85%) and female were 17 (17%) and 15 
(15%) in the group I and II respectively. No statistically 
significant differences were found in between groups. The 
clinical parameters like Pulse and BP were observed almost 
identical in both groups of patients.
In this study regarding the mean fluoroscopy time in trans 
radial and trans femoral coronary angiogram, it was 
4.4±1.6 min and 4.1± 3.9 min in the group Ia and group IIa 
respectively with the statistically no differences (p=0.61). It 
resembling a study done by Tayeh and Ettori17 where 
showed no significant difference of fluoroscopy time in 
transradial CAG and trans femoral CAG. In  Present  study 
finding regarding fluoroscopy time is consistent with the 
studies done by Tarighatnia A et al., (2016)11, Barbosa et 
al., (2014)18, Weaver et al., (2010)19, there is no significant 
difference. 
The mean fluoroscopy time in  present study regarding 
trans radial and trans femoral PCI, mean fluoroscopy time 
was 11.7 ± 1.3 min in group Ia and 11.1 ± 1.5 min in group 
IIa with statistically  insignificant difference (p= 0.13).  
Current study finding regarding fluoroscopy time during 
PCI  is consistent with  the  studies done by Tarighatnia A 
et al., (2016)11, Weaver et al., (2010)19. 
In present study regarding radiation exposure in trans radial 
and trans femoral coronary angiogram, mean dose area 
product (DAP) was (2732±1195.5 mGym2 and 2434±488 
mGym2, p=0.07) Air Kirma (AK) was (307.6 ± 112.2 and 
283.7 ± 48.5, p=0.10) in group Ia and group IIa respectively 
with statistically no significant difference. It resembling a 
stydy done by Tarighatnia A, et al., (2016)11 showed no 
significant difference of DAP in trans radial and trans 
femoral angiogram (1732.55 vs 1949.71, p=.17) and also 
no significant difference of Air Kirma in trans radial and 
trans femoral route (233.88 vs 210.78, p=0.9). Georges JL, 
et al20 demonstrated radial route associated with lower 
radiation exposure in comparison to femoral route 
(p<.001). The Learning curve, the experience and the high 
volume centres for radial access have been underlined as 
key factors in radiation dose reduction20. Jolly S, et al21 

showed median DAP was not different between radial and 
femoral angiogram. Kuipers et al22 showed radial route was 
associated with lower radiation exposure in compare to 
femoral route. Lower  radiation dose in radial approach in 

above studies might be due to intervention done in high 
volume  radial centers by experienced operators11. But 
following studies contradict the result of present studies. 
Shah B et al16 revealed  that radial route was associated with 
higher radiation exposure in compare to femoral  angio-
gram (DAP was 19649 vs 15395, p=.02). The main reasons 
for the possible higher radiation dose during trans radial 
access are probably related to the more complicated cathe-
ter manipulation requiring prolonged fluoroscopy time and 
to more unfavourable operator position, closer to X –ray 
source, especially for less skilled operators. These difficul-
ties are easily overcome by increasing the radial compe-
tence20.
Regarding radiation exposure in this study during trans 
radial and trans femoral PCI, mean dose area product 
(DAP) were (7703 ± 1247.6 mGym2 and 7379 ±631.9 
mGym2,) and Air kirma were (895.1 ± 142.4 mGy and 
878..9 ± 87.9 mGy, p= .60) in group Ib and group IIb 
respectively with statistically no significant difference. It 
resembling a study done by Tarighatnia A, et al11 showed 
no significant difference of DAP in trans radial and trans 
femoral PCI (3907.96 ± 249.7 vs 4643.58±221.4, p=.02) 
and also  no significant difference of Air Kirma in trans 
radial and trans femoral PCI (619.85±  40.44 vs 702.19± 
35.87 , p=0.12). Georges J., et al20 revealed that radial route 
associated with lower radiation exposure in comparison to 
femoral route (p<.001). Jolly S, et al21 demonstrates median 
DAP was not different between radial and femoral route. 
Kuipers, et al.22 showed that radial route was associated 
with lower radiation exposure in compare to femoral route. 
Radiation exposure is higher in radial route in comparison 
to femoral route but differences present only in lower 
volume centers and less experienced operator. There is no 
significant difference in radiation exposure in radial vs 
femoral route if it is done in high volume center by experi-
enced operator.
But following studies contradict the result of present 
studies. Shah B, et al16 showed that radial route was associ-
ated with higher radiation exposure in compare to femoral 
route. Radial route for cardiac catheterization procedures is 
associated with longer fluoroscopy time leading to 
increased radiation exposure15. The discrepancy regarding 
radiation exposure dose between trans radial and trans 
femoral PCI studies could be explained by differences in 
the imaging system used, the operator`s skill and the 
characteristics of angiography11.
Conclusion:
In this study no significant differences were found in 
patients radiation dose in both radial and femoral group 
regarding coronary angiogram and PCI. Furthermore 
utilization of contrast volume was lower in trans radial 
coronary angiogram and PCI. So we can conclude that trans 
radial angiogram and PCI can be performed with the same 
safety as for the trans femoral approach. The operator`s 
experience plays a major role in the success rate. These 
results are obtained in an experienced center in the trans 

radial approach and conclusions might look different in 
catheter laboratory with lower experience in this approach. 
So, transradial approach is an attractive alternative to 
conventional transfemoral approach.
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longer fluoroscopy time leading to increased radiation 
exposure15. In another study no differences were found in 
patient’s radiation dose in both transfemoral and transradial 
group and transradial route might be a good substitute 
route11.Shah et al.,(2013) showed that transradial approach  
is associated with higher radiation exposure when compared 
with transfemoral approach16.While this controversay contin-
ues, very few studies have compared the radiation exposure 
with radial versus femoral approach throughout the world. 
The aim of the study was to compare radiation exposure of 
patients during coronary angiogram and PCI accessed by the 
radial and femoral route.
Materials and Methods:
This case control study was conducted in Department This 
prospective observational comparative study was conducted 
in Department of cardiology National Institute of Cardiovas-
cular Diseases (NICVD), Dhaka, from April 2016 to March 
2017, to assess the radiation exposure and Fluoroscopy time 
between transradial and transfemoral coronary angiogram 
and PCI. Patient’s undergone coronary angiogram & percu-
taneous Coronary Intervention (PCI) who were hemodynam-
ically stable were included in this study. Total 200 patients 
were selected and allocated into two groups on the basis of 
procedural approach during coronary angiogram and PCI. 
The group I was consisting of 100 patients who underwent 
transradial approach and the group II comprised of 100 
patients who underwent tranfemoral approach. Again 
divided into subgroups (group Ia, transradial CAG, n =70, 
group IIa, trans radial PCI, n =30) and (group IIa, trans 
femoral CAG, n =70, group IIb, trans femoral PCI, n = 30). 
Informed written consent was taken from each patient before 
enrollment. Meticulous history was taken and detailed 
clinical examination was done and recorded in pre designed 
structured pro forma. Demographic data, e.g., age, sex, 
occupation, BMI and different risk factor profile was evaluat-
ed.
Cardiac procedure: CAG and PCI will be done according to 
standard protocol. A detailed explanation was provided to 
the patient regarding the nature of the procedure, its potential 
risk and benefits. Even if radial access was planned, both 
femoral access sites were also be prepared. Premedication 
was done by giving a loading dose of 300 mg of Aspirin, 
Clopidogrel 300 mg, 40 mg of Atorvastatin and 5 mg of tab. 
Diazepam. Armrest was provided with the table, so that the 
patients arm was in abduction. A 500ml plastic sachet of 
normal saline was placed on the armrest beneath the wrist to 
elevate the wrist. The hand was then fixed in hyperextension 
with adhesive tape, prepared in a sterile fashion and the 
draped positioned. The course of the artery was palpated and 
1-2 ml of 2% injection lignocaine subcutaneously infiltrated, 
2-3 cm proximal to the flexor crease of the wrist. Then the 
radial artery was fixed with the index and middle finger of 
the left hand and the radial artery was punctured with 
puncture needle at 30-45° angles. A soft 0.025-inch straight 
guide-wire was advanced through the needle, and a 6-F, 
17-cm radial sheath was be placed. Spasmolytic cocktail 

evidence-based pharmacological strategies, the use of PCI 
in appropriate patients reduces morbidity and mortality 
across the spectrum of risk5. Continual evolution of 
antithrombotic therapy and device technology has resulted 
in the application of PCI to a wider population of patients6. 
Procedural success rates are high and ischemic complica-
tions relatively rare after percutaneous coronary interven-
tion7.
Till now the transfemoral approach (TFA) has traditionally 
been the preferred access site for percutaneous coronary 
interventions (PCIs) and coronary angiograms (CAGs). In 
1989, the radial route was first introduced, and since then, 
the number of procedures performed by the radial route 
increased as the technique evolved with improvement in 
catheter design and with interventional cardiologists’ 
experience8. However, vascular access site complications 
such as bleeding, hematoma, arteriovenous fistula or 
pseudoaneurysm are quite common after procedures 
through TFA9. Transradial approach (TRA) is an attractive 
options for same-day or outpatient procedure. This 
approach results in improved time to ambulation, additional 
comfort to patients, shorter hospitalization duration10, 
lower hospital expenses and improve clinical outcomes. 
But there is controversy over  the amount of radiation dose 
that received by the patient in TRA compared to TFA 
approach11.
The radiation exposure during fluoroscopy-guided proce-
dures became a topic of concern as the number of proce-
dures increased during the years. In Publication of the 
International Commission on Radiological Protection 
(ICRP), the risks of radiation exposure from fluoroscopy 
guided procedures are described. The ICRP reported an 
increase of radiation induced injuries to patient’s skin 
(deterministic effect) as well as the risk to develop radiation 
induced cancers (stochastic effect). Deterministic effects 
occur with increasing severity as the dose of radiation rises, 
leads to temporary or permanent sterility, cataract, lung 
fibrosis and permanent neurological deficit. Stochastic 
effects occur with increasing probability due to the 
increased dose of radiation and repeated intervention also 
increasing the chance. Leukaemia may arise after an 
interval of around 2-5 years and solid tumours after an 
interval of about 10-20 years12. Roguin et al (2012) reported 
that radiation exposure during PCI is associated with 
radiation-induced injuries. With an increasing number of 
complex and repeated PCI, radiation-induced hazards are 
currently a major concern in fluroscopy guided procedure 
mainly due to risk of cancer induction13.
Over the years, contradictory results were reported on the 
radiation exposure of patients from procedures performed 
by the radial route. Some studies showed a significant 
increase in radiation dose for radial compared to femoral   
approaches. Other studies showed no differences between 
two approaches14. Usman et al demonstrate that radial route 
for cardiac catheterization procedures is associated with 

Results & Observation:
The findings of the study obtained from the data analysis 
were presented. Results and observations are given below:
Table I:  Demographic characteristics of the patients 
(n=200)

The age distributions revealed that mean age was found 
51.2±10 years in Group I and 52.9± 10.8 years in Group II. 
The mean age difference was insignificant (p=0.243) 
between two groups in unpaired t-test. The mean age of the 
total population was 52.0±10.4 years. Out of 200 patients, 
168 (84%) patients were male and 32 (16%) patients were 
female. Male and female patient’s ratio was 5.25:1. In 
group I, there were 83 (83%) male and 17 (17%) female 
patients and in group II, male and female patients were 85 
(85%) and 15 (15%) respectively. Male patients were 
predominant in both study groups. The mean BMI of group 
I and group II were 25.21±4.20 vs. 25.25±3.28kg/m2. The 
difference of mean BMI was statistically insignificant 
(p=0.175)
Table II: Evaluation of clinical parameters between two 
groups (n = 200)

Table II shows clinical parameters. Mean pulse rate was 
found 78.3±5.6/min in group I and 80.6±7.8/min in group II 
which was statistically insignificant (p=0.10).The mean 
systolic blood pressure was 126.6±16.6 mmHg in group I 
and 129.3±16.6 mmHg in group II. The mean diastolic 
blood pressure was 79.0±8.8 mmHg in group I and 
79.5±9.2 mmHg in group II. Difference of systolic and 
diastolic blood pressure was not significant statistically 
(p=0.25, p=0.69). 

Table III. Comparison of different procedural variables 
during transradial CAG (TR-CAG) with transfemoral CAG 
(TF-CAG) (n=140)

made up of injection verapamil of 2.5 to 5mg in 10 ml normal 
saline with or without 100 microgram nitroglycerine was 
introduced through side channel of vascular access sheath to 
reduce the spasm of the radial artery. Along with that 10,000 
unit of conventional injection heparin regardless of the weight 
of the patient, was administered during PCI to keep activated 
clotting time (ACT) values between 250-300 s. Over a 0.032 
inch exchange wire the JR-6F/JL-6/AL-2/TR5 catheter was 
advanced to the ascending aorta using fluoroscopic guidance. 
The PCI was performed with 6-F (7-F if need) traditional 
guide catheters used for TF (Dehghani P et al., 2009) or radial 
guide catheter. Where difficulty encountered in advancing the 
wire in the arm due to loops or other anatomic variants, a 
hydrophilic (Terumo) wire had tried to solve the problem. 
When difficulty was encountered in advancing the wire from 
the subclavian artery to the ascending aorta, the patients asked 
to take a deep breath. The radial artery sheath was removed 
immediately after completion of TR-PCI, and haemostasis 
was achieved by application of an adjustable plastic clamp 
(TR-Band) on the radial artery. The clamp was gradually 
released over 2 to 3 h while monitoring for access site bleed-
ing or hematoma. The clamp was be removed after satisfacto-
ry access site haemostasis had been achieved. PCI through 
transfemoral approaches done by standard method. Haemo-
stasis was achieved over 2 to 3 hrs with monitoring of ACT 
for access site bleeding or hematoma by manual pressure over 
femoral artery. Duplex study done when clinically suspected 
any vascular complication. After completion of CAG and PCI, 
radiation exposure dose, fluoroscopy time recorded from 
monitor and contrast volume used in procedure was noted in 
data sheet.
Estimation of radiation dose and fluoroscopy time: 
The radiation exposure of patients undergone CAG and PCI 
were measured using dose area product (DAP) meters and Air 
Kirma (AK). The DAP is expressed in mGym2 or μGym2. The 
DAP and AK was integrated in the X-ray systems. The X-ray 
systems provided direct feedback of the radiation exposure on 
the monitor of the systems. The radiation exposure from 
fluoroscopy mode and cine mode as well as the total radiation 
exposure displayed on the monitor of the X-ray systems and 
recorded from monitor. Moreover, the fluoroscopy time (in 
minutes) displayed on the monitor and recorded fluoroscopy 
time. All the information were recorded in data collection 
sheet. Statistical analysis of the data was done using statistical 
processing software (SPSS) and Microsoft. Quantitative data 
expressed as mean and standard deviation and qualitative data 
as frequency and percentage. Comparison was done by tabula-
tion and graphical presentation in the form of tables, pie chart, 
graphs, bar diagrams, histogram & charts etc.


