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Abstract

Background: Children undergoing open heart surgery may have quick and considerable changes in mean
arterial pressure reading that may lead to decreased tissue perfusion. Mean arterial pressure monitoring
pointed to rectifying deviations before the consequences of either hypertension or hypotension are recorded.
The bedside measurement of continued mean arterial pressure reading has been routinely obtainable
noninvasively or invasively.

Aim: to assess mean arterial pressure monitoring among pediatric patients after open heart surgery.

Design: A descriptive study was used.

Setting: the study was achieved at cardiac surgery intensive care unit of Children Hospital, Mansoura
University, Egypt.

Subjects: A convenience sample of 50 child patients of both sexes undergoing open heart surgery aged in
between 1 to 6 years old.

Tool: “Mean arterial blood pressure record ” tool was used.

Results: in the studied patients, nearly two thirds of them were males (68%) and mean age was 2.39 + 1.57
years. There was no significant difference between invasive and noninvasive mean arterial blood pressure
readings at preoperative and all over postoperative 12 hours but there was a highly significant correlation
between them. There was no significant correlation between noninvasive and invasive postoperative MAP
readings with vasoactive drug doses of Dopamine and Dobutamine but there was a significant correlation
between non-invasive and invasive postoperative mean arterial blood pressure readings with vasoactive drug
doses of Epinephrine in postoperative 5th, 9th, 10th, 11th and 12th hour.

Conclusions: the present study confirmed that the changes in mean arterial blood pressure measurements by
noninvasive method were reflected similarly to those by invasive method.

Recommendations: critical care nurses can depend on noninvasive method alternatively to invasive one for
monitoring mean arterial blood pressure. Further research is needed to study heart rate changes after cardiac
surgery in pediatric patients.
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. Introduction

Critical care nurses have a crucial role in caring for pediatric patients after open heart surgery. Their
responsibilities focus different aspects as monitoring cardiovascular alterations and response to therapy
postoperatively. Postoperative care of the cardiac surgical pediatric patients has the same value of surgery itself.
So, pediatric patient’s postoperatively clinical evaluation has to be complete and systematic. ) Adequate
standardized monitoring postoperatively folds a clinical evaluation and the relationship between systemic and
pulmonary blood flow. Sophisticated standard monitoring may be added to facilitate clinical diagnosis and
treatment that consists of ECG, temperature probe, central venous pressure and arterial blood pressure (ABP).?
ABP folds main three components as follow systolic, diastolic and mean arterial pressure (MAP). MAP is the
mean pressure averaged over time in the arterial pressure readings. ¢

Pediatric patients undergoing open heart surgery may have quick and considerable changes in MAP
reading that may lead to decreased tissue perfusion. MAP monitoring pointed to rectifying deviations before the
consequences of either hypertension or hypotension are recorded © ABP is a frequent clinical procedure that
can be measured noninvasively or invasively.® Noninvasive MAP reading using the automatic oscillometric
technique with an upper arm inflatable cuff is the most used method postoperatively.® This method is the
easiest, relatively fast, and cheapest one; but intermittent technique. Thereby, this method is less suitable for
monitori(r;gs)patients with very fast changes in MAP and may be less reliable compared with invasive MAP
reading. *"
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Invasive MAP is more reliable and continued arterial pressure reading. The most common indication
for invasive MAP monitoring is for continuous evaluation for hemodynamically unstable pediatric pateints.®
The bedside measurement of continued MAP reading has been routinely obtainable through arterial
catheterization. ©® Anywise, arterial catheter placement in children is unfavorable before anesthesia
administration. Radial artery is the most frequently used, while the femoral artery is the second choice. ©
Invasive MAP monitoring has been used in critically ill pediatric patients, in both the operating room and
intensive care units. It simplifies the immediate diagnoses of cardiovascular insufficiency and monitor therapy
outcome. ©® Thence, it can be a time devour, and necessitates a spacious experience. Over and above, this
method is inherent with a risk of bleeding, infection, and distal limb ischemia for these reasons; noninvasive
MAP is until now repeatedly used in very young pediatric patients. " '@ Invasive MAP monitoring is a
widespread procedure in critical care units. Its reliability is pivotal in assessing the circulatory system and
managing medication therapy for hemodynamic support. Scarcity of conclusive information in critically ill
pediatric patients creates many difficulties to establish guidelines for routine practice in critical care settings. ©
The requisition support for sufficient tissue perfusion and oxygen transport is essentially associated with
inotropic and vasodilator agents administration. Inotropic agents are the fundamental curative tools for curing
cardiovascular insufficiencies. The fundamental sympathomimetic vasoactive agents are illustrated by
Dopamine, Dobutamine and Epinephrine. Dopamine accelerates myocardial contractility via multiple
mechanisms involving stimulation of postsynaptic beta 1-adrenergic receptors. While dobutamine rises cardiac
output and minimizes systemic vascular resistance and ventricular filling pressure. Otherwise, Epinephrine is an
endogenous catecholamine that is produced from the adrenal medulla and released from Norepinephrine. Its
action affects alpha, beta 1- and 2-adrenergic receptors.*? Depending on its dose, it raises heart rate and systolic
arterial pressure, declines diastolic arterial pressure, and relaxes the peripheral vascular bed. '@ The reliability
of noninvasive MAP compared with invasive MAP reading has been monitored by many authors in adult
patients undergoing cardiac surgery.(® 3%

Unluckily, the pediatric patients undergoing cardiac surgery are still a big issue for investigation and
monitoring due to the vigorous risks and its difficulties. From the above the critical care nurses have a dynamic
role in monitoring and recording cardiovascular alterations especially MAP to ensure child’s well-being after
open heart surgery. They have to closely monitor pediatric patient’s ABP as MAP postoperatively to evaluate
any deviations among them. Thus, our research planned to monitor MAP among pediatric patients after open
heart surgery throughout twelve hours postoperatively.

Aim of the study

- To assess mean arterial blood pressure monitoring among pediatric patients after open heart surgery.

Research hypothesis

- Mean arterial blood pressure reading by noninvasive method is reliable as invasive among pediatric patients
after open heart surgery.

Il. Materials and Method
Research design
A descriptive design was used in carrying out this study.
Setting
The research was carried out at Cardiac Surgery Intensive Care Unit of Children Hospital, Mansoura University,
Egy_pt.
Patients
A convenience sample of 50 pediatric patients was selected on the study. Patients were included according to
the following inclusion criteria; patients with both gender, aged in between 1 to 6 years old, and undergoing
open heart surgery during immediate preoperative and twelve hours postoperative, connected to radial arterial
catheter for invasive mean arterial blood pressure monitoring. Pediatric patients with hemodynamic instability
and bleeding tendency were excluded from the study.
Tool:
A utilized tool was “Mean arterial blood pressure record”. This tool was developed by the researchers after
reviewing the related literature %22, The tool was utilized to assess definite items related to MAP. The tool was
divided into two parts:
Part I: Patient’'s profile sheet; it involved patients' gender, age, diagnosis, anthropometric measurements
[weight, height], vital signs [heart rate (HR), respiratory rate (RR) and temperature (Temp)], blood studies
[hematocrit (Hct), platelets (PIts), prothrombine time (PT), INR, creatinine] that were taken preoperatively.
Part Il: Noninvasive and invasive mean arterial blood pressure record; it consisted of invasive and
noninvasive mean arterial blood pressure, and vasoactive agents’ name and its dose each hour throughout 12
hours postoperatively.
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Tool preparation and validity:

The tool was developed by the researchers based on reviewing the related literature. The content validity of the
tool was reviewed by 5 experts (two critical care nursing professors, two cardiothoracic surgeons, and one
cardiologist). The required changes were done according to their knowledge and clinical experience.

Pilot study

A pilot study was carried out on five patients after obtaining family’s pediatric patients' consents who were
excluded from the research subjects in order to assess the clarity and the applicability of the tool. The required
changes were done accordingly.

Procedure

Pediatric patients were selected according to the criteria. Redial arterial catheter was inserted to studied
patients. For all studied patient, noninvasive MAP was monitored by automatic oscillometric method once at
immediate preoperative and hourly for twelve postoperative hours. Additionally, for all studied patient, invasive
MAP was monitored from radial catheter once at immediate preoperative and hourly for twelve postoperative
hours. The obtained MAP readings were recorded using part 11 of the tool. Administered vasoactive drugs name
and doses were recorded hourly for twelve postoperative hours for the studied patients. To assess MAP
monitoring among pediatric patients after open heart surgery comparison between noninvasive and invasive
MAP reading was done. Data collection took approximately six months from September 2015 to March 2016.

Administrative design and ethical considerations

Approval permission to conduct the research was obtained from the hospital administrative personnel
based on the official letter after explanation the aim and nature of the research. The present research was
approved by the Scientific Research Ethics Committee of the Faculty of Nursing- Mansoura University.
Informed consents were obtained from the pediatric patients’ family before the beginning of the research after
explanation of the research purpose. Confidentiality of the collected data was assured and participants were able
to withdraw from the study at any stage. Data collection took approximately six months from September 2015 to
March 2016.

Statistical analysis of the data

Data were fed to the computer and analyzed using IBM SPSS software package version 20. Qualitative
data were described using number and percent. Quantitative data were described using minimum and maximum,
mean and standard deviation. Comparisons were done using: Pearson coefficient (r), and p value for value for
Psost Hoc test (LSD) for ANOVA with repeated measures for comparing between preoperative and vasoactive
agents period. P is significant if < 0.05.

I11. Results
Table 1 shows distribution of the studied patients according to their profile data. It was noticed in the studied
patients that nearly two thirds of them were males (68%). Mean age was 2.39 + 1.57 years. Mean body weight
was 11.4+ 5.15 kg. Mean heart rate was 125.86+ 15.28 b/min. Mean respiratory rate was 40.18+ 11.01 ¢/min.
Mean temperature was 36.83+ 0.82°C.
Table 2 illustrates comparison between patients’ preoperative and postoperative first 12 hours mean arterial
blood pressure (MAP) reading. The table revealed that there was a highly significant difference between
invasive and non-invasive MAP readings through 11 postoperative hours with preoperative baseline reading.
However, in 12th postoperative hour, this significant difference disappeared with non-invasive (p=0.228) and
invasive (p=0.394).
Table 3 shows comparison between invasive and noninvasive MAP readings at preoperative and postoperative
first 12 hours. The results showed no significant difference between them all over 12 postoperative hours.
Table 4 shows correlation between noninvasive and invasive MAP readings at preoperative and postoperative
first 12 hours. The results showed highly significant correlation between them all over the 12 postoperative
hours.
Table 5 shows correlation between patients’ postoperative first 12 hours MAP readings with administered
vasoactive drugs doses. The table illustrated that there was no significant correlation between noninvasive and
invasive postoperative MAP readings with vasoactive drug doses of Dopamine and Dobutamine. On the other
hand, there was a significant correlation between non-invasive and invasive postoperative MAP readings with
vasoactive drug doses of Epinephrine in postoperative 5th, 9th, 10th, 11th and 12th hour. (For non-invasive:
0.050, 0.012, 0.001, 0.045 and 0.005 respectively and for invasive: 0.040, 0.022, 0.009, 0.055 and 0.026
respectively).
Table 6 demonstrates correlation between patients’ profile data and MAP readings through first 12 hours
postoperatively. It was noticed that there was no significant correlation between them.
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Table 1: Distribution of the studied patients according to their profile data

Items The studied patients (n = 50)
No %
Gender Male 34 68
Female 16 32
Min Max Mean +SD
Age (years) 1.0 6.0 2.39 1.57
Anthropometric | Weight (kg) 4.25 27.0 11.44 5.15
measurements | Height (cm) 28.0 129.0 79.82 19.14
Heart Rate 83.0 160.0 125.86 15.28
Vital signs Respiratory Rate 30.0 110.0 40.18 11.01
Temperature (°C) 36.0 42.0 36.83 0.82
Hematocrit 29.40 63.20 39.57 8.28
Blood chemistry Platelets o 79.0 485.0 292.85 96.98
studies Prothrombine time 12.0 17.57 12.76 1.17
INR 1.0 1.90 1.04 0.14
Creatinine 0.20 0.70 0.45 0.12

Table 2: Comparison between patients’ preoperative baseline and postoperative first 12 hours mean arterial
blood pressure readings.
Mean arterial blood pressure (n = 50)
Hours Noninvasive Invasive
Min | Max [Mean | +SD | “Pp | Min | Max | Mean | +SD | “Pp

Preoperative | 54.0 | 118.0 | 76.6 | 13.0 gsm 110.0 | 784 | 12.0 !]

1t | 67.0- | 1350 | 86.6 | 13.4 | 0.001° | 80.0 | 120.0 | 86.1 | 17.2 | 0.008
2" 1610 | 1300 853 | 14.0 | 0.001" | 62.0 [ 1220 | 87.8 | 12.9 | 0.001
31 65.0 | 119.0 | 856 | 13.1 | 0.001" | 57.0 | 122.0 | 85.7 | 12.8 | 0.004"
4™ 62.0 | 1130 | 86.1 | 13.0 | 0.001" | 59.0 | 115.0 | 85.7 | 12.85 | 0.008"
50 58.0 |108.0 | 843 | 127 | 0.002" | 62.0 | 113.0 | 84.9 | 12.4 | 0.010
6" 52.0 | 1100 | 827 | 11.2 | 0.012" | 60.0 | 111.0 | 85.1 | 12.4 | 0.006"
60.0 | 1130 | 858 | 122 | 0.001" | 62.0 | 109.0 | 85.7 | 11.2 | 0.002"
g 64.0 | 1050 | 849 | 11.2 | 0.001" | 57.0 | 106.0 | 83.3 | 12.0 | 0.027"
o 50.0 | 117.0 | 857 | 13.7 | 0.002" | 62.0 | 122.0 | 84.2 | 12.3 | 0.030"
10" | 56.0 | 111.0 | 847 | 129 | 0.002" | 57.0 | 110.0 | 83.9 | 11.1 | 0.008"
11™ | 470 [ 1130 | 846 | 141 | 0.003 | 60.0 | 114.0 | 850 | 12.4 | 0.004"
12" 1 490 [ 1160 80.1 | 147 | 0228 |51.0 | 117.0 | 805 | 12.9 | 0.394

p: p value for value of Post Hoc test (LSD) for ANOVA with repeated *: Statistically significant at p<0.05

Postoperative hours
=L

Table 3: Comparison between non-invasive and invasive mean arterial blood pressure reading at preoperative
and postoperative first 12 hours.

Postoperative )I.ea_n sl.r_lerial blood pressure (N.= 50) : T P
hours Nomn-invasive invasive
Mean +SD Mean +SD
Preoperative 76.6 13.0 784 12.0 0.742 0.802
1st 86.6 134 86.1 172 0.248 0.805
2ud 853 14.0 878 129 1.855 0.070
= 3th 85.6 131 85.7 128 0.110 0.901
E 4th 86.1 13.0 857 12.85 0.329 0.744
ﬁ 5th 843 127 849 12 4 0438 0.663
:E 6tk 827 112 851 12.4 1.766 0.084
E 7th 858 122 857 112 0111 0912
= 8th 849 112 833 12.0 1.400 0.168
‘§ 9th 857 137 842 123 0.874 0.386
~ 10tk 847 129 839 111 0.756 0.453
11tk 84.6 14.1 850 124 0361 0.719
12tk 80.1 147 805 129 0.697 0.489
Test used: T-test *: Statistically significant at p < 0.05
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Table 4: Correlation between noninvasive and invasive mean blood pressure readings at preoperative and
postoperative first 12 hours.

. Non Invasive blood pressure
Invasive blood pressure T P
| Preoperative 0.676" <0.001" |
| 1™ 0517 <0.001" |
2" 0.753" <0.001"
| » 3" 0.756" <0.001" I
| 3 40 0.800" <0.001" |
S 5" 0.680" <0.001"
| 2 6" 0.6727 <0.0017 |
£ 7" 0.791 <0.001"
2 g 0.7717 <0.0017
g o 0.520" <0.001"
= 107 0.845 <0.001"
| 117 0.833 <0.001" |
127 0.863 <0.001"
l Average blood pressure 0.856" <0.001" ]

r: Pearson coefficient

administered vasoactive drugs doses.

*: Statistically significant at p < 0.05

. Mean arterial blood pressure (n = 50)
Vasoactive n n -
drugs Hours Noninvasive Invasive
r P R 3

1% -0.195 0.174 -0.018 0.903
2nd -0.170 0.237 -0.121 0.401
31 -0.160 0.268 -0.133 0.359
4t -0.211 0.141 -0.149 0.301
2 5" -0.045 0.755 0.050 0.732
== 6" 0.006 0.967 -0.040 0.785
g z 7th -0.171 0.236 -0.126 0.382
a g -0.185 0.199 -0.136 0.347
gt -0.149 0.303 0.100 0.488
10t -0.151 0.296 -0.108 0.455
11 -0.048 0.739 -0.057 0.695
12t -0.157 0.276 -0.093 0.521
1% 0.145 0.316 -0.126 0.382
2nd 0.220 0.124 -0.006 0.965
3 0.070 0.630 -0.123 0.394
° 4t 0.240 0.093 0.174 0.227
£ _ 5t 0.082 0.570 -0.094 0.517
EQ 6" 0.099 0.494 -0.092 0.526
g % 7t 0.222 0.121 0.089 0.538
8 g 0.144 0.319 -0.088 0.545
ot 0.007 0.963 -0.032 0.825
0™ 0.009 0.948 -0.092 0.524
11t -0.167 0.245 -0.180 0.212
12t -0.032 0.823 -0.197 0.170
1% -0.010 0.944 0.004 0.976
2nd -0.195 0.174 -0.246 0.085
31 -0.052 0.718 -0.090 0.532
® 4t -0.239 0.095 -0.369 0.008"
£ _ 5 -0.279 0.050" -0.292 0.040"
53 6" -0.208 0.147 -0.278 0.051"
ol 7t -0.223 0.119 -0.161 0.263
'Lf}" g -0.293 0.039" -0.200 0.163
ot -0.352 0.012" -0.324 0.022"
0™ -0.438 0.001" -0.366 0.009"
11t -0.284 0.045" -0.273 0.055"
12t -0.392 0.005" -0.314 0.026"

Table 5: Correlation between patients’ postoperative first 12 hours mean arterial blood pressure readings with

r: Pearson coefficient *: Statistically significant at p < 0.05
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Table 6: Correlation between patients’ profile data and mean arterial blood pressure readings through first 12
hours postoperatively
Mean arterial blood pressure (n = 50)

Hours Noninvasive Invasive

Age Weight Height Age Weight Height

R P r P r p r P r p r p
1% 0.110 | 0.448 0.097 0.505 0.193 0.180 0.132 0.360 0.076 0.601 | 0.046 | 0.749
2" 1 0.124 | 0.390 0.108 0.457 0.121 0.404 0.113 0.434 0.065 0.655 | 0.081 | 0.574
® 3 0.081 | 0.578 0.068 0.641 0.047 0.747 0.002 0.991 -0.026 0.859 |[-0.054| 0.707
3| 4™ |-0.015 [ 0918 | -0.010 0.946 | -0.089 | 0.540 -0.027 | 0.851 | -0.047 | 0.748 |-0.054| 0.712
ﬁ 5 -0.014 | 0.923 -0.033 0.822 0.032 0.824 0.021 0.885 -0.084 0.564 | -0.06 | 0.678
E 6" 0.024 | 0.870 -0.015 0.917 0.033 0.819 0.01 0.946 -0.029 0.841 | 0.041 | 0.778
g 70 1 0042 | 0772 0.052 0.720 0.087 0.548 -0.011 | 0.938 | -0.037 | 0.800 |-0.023| 0.873
2 g 0.099 | 0.494 0.096 0.505 0.170 0.238 0.172 0.233 0.132 0.361 | 0.151 | 0.294
g 9" [-0128 [ 0377 | -0.157 0.276 | -0.095 | 0.513 -0.02 0.890 | -0.022 | 0.880 |-0.031| 0.830
a110™ | 0.051 | 0.728 0.009 0.950 0.015 0.919 0.108 0.455 0.066 0.648 | 0.007 | 0.963
11" | 0.040 | 0.783 | -0.035 0.810 | -0.045 | 0.756 0.08 0.579 | -0.006 | 0.966 | 0.035 | 0.807
12" | 0.034 | 0.815 | -0.125 0.386 0.046 0.750 0.112 0.438 | -0.083 | 0.567 | 0.056 | 0.698

r: Pearson coefficient *: Statistically significant at p < 0.05

IV. Discussion

This study concentrated on mean arterial blood pressure (MAP) in pediatric patients. This is due to that
MAP is preferred for valuing the flow of peripheral blood. Moreover, pediatric patients are a high-risk group so
it is valued to discuss issues related to them. @ Lehman et al. ®* suggested that MAP is a favored metrical
guide in intensive care units. Moreover, Balzer et al ®® stated that assessing arterial blood pressure (ABP) in
postoperative stage is a central principle of medical staff alertness and ABP interventions is an essential focus of
their postoperative care. Therefore, monitoring ABP should be supported by evidence base.®

From the current study, it was found that there was a highly significant difference between invasive or
noninvasive MAP readings during 11 postoperative hours with preoperative baseline reading and this significant
difference disappeared at 12" postoperative hour. It means that in the studied pediatric patients, MAP returned
near to its preoperative baseline after about 12 hours. It can be attributed to that hemodynamically stability in
children is affected by intraoperative blood loss than adults. ®” Demirci et al. ®® approved that hemodynamical
instability was common to happen post-operatively in cardiac surgical patients while waiting for reaching
stability by vasoactive drugs support in intensive care unit. Additionally, these patients need close monitoring
and recording of vital signs hourly. This interval was based on cardiac surgical intensive care nurses’
experience.

Additionally, these results were augmented by Nikolov et al. ®® who approved that cardiac patients are
exposed to tensions of surgical interventions, especially patients with pre-existing risk factors as age of pediatric
patients; these patients are subjected to high fluctuation in post-operative BP value that differs greatly from
preoperative baseline. Equally, Mangano ©” and Breisblatt et al. ® showed decreased postoperative heart
function in relation to preoperative in patients with cardiac surgery.

The current results demonstrated that there was no significant difference between invasive and
noninvasive MAP readings through postoperativel2 hours and there was a highly significant correlation
between them. This means that there was closeness between non-invasive and invasive MAP readings for these
paediatric patients so critical care nurses (CCNs) can depend on using non-invasive method to obtain accurate
MAP reading alternatively to invasive method. In the same time generally, using non-invasive method is
simpler, save, less complications as bleeding and distal limb ischemia and less cost than invasive method. ©¢?
These results were in line with Andriessen et al. ®® who concluded that in pediatric patients, non-invasive ABP
reading showed worthy similarities with invasive ones. Additionally, Gevers et al. ““ concluded presence of a
big similarity between invasive and non-invasive ABP reading.

Lehman et al. ® approved that MAP from noninvasive and invasive methods can be taken in a
dependable way in evaluating patient’s condition. Furthermore, Hofhuizen et al. ®® concluded that non-invasive
brachial artery pressure was adequately reflects changes as invasive arterial pressure in cardiac children patients
through surgical procedure. Hori et al. ®® illustrated that hemodynamical instability though cardiac surgery was
a risk reason for developing cardiac surgical complication and they depend on monitoring MAP by noninvasive
method to discover these complications. Jagadeesh, et al. " revealed satisfactory consistency between
noninvasive reading and other reading created by invasive method in patients after cardiac surgery. On the other
hand, Heard et al. ©®® disagreed with these results regarding relationship between non-invasive & invasive as
they analyzed ABP data obtained by noninvasive method and found variation in results when compared with
invasive method. Furthermore, Acierno et al. ® Shih et al. “? and Almeida “* found a difference between the
two methods.
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Based on that critical care nurses are responsible for monitoring patients’ hemodynamical status and
reporting any deviation from normal, they have to know the effect of certain drugs on vital signs to obtain
hemodynamic stability. Moreover, maintaining stability of pediatric patients’ hemodynamical status at
postoperative stage necessitates interferences including medication administration as vasoactive medication.®”
Demirci et al. ®® did their study on analysis of BP at cardiac surgical patient postoperatively. They had a
limitation of not analyzing the effect of vasoactive drugs on blood volume and pressure. Therefore, this study
considered studying effect of different vasoactive drugs doses as Dobutamine, Dopamine and Epinepherine on
MAP. The present study found that there was no significant correlation between non-invasive and invasive
postoperative MAP reading with drug doses in pediatric patients received Dopamine or Dobutamine. On the
other hand, there was a significant correlation between noninvasive or invasive postoperative MAP reading with
Epinephrine doses. Therefore, these results can confirm greatly that obtained results by noninvasive method is
similar to invasive ones. In the same line, Butterworth “? concluded that Dopamine and Dobutamine had
stronger action and tended to increase heart rate than Epinephrine and so on stroke volume. Therefore, they
reached near preoperative BP value than Epinephrine. Moreover, Butterworth et al. “® showed in their study in
patients after coronary artery bypass graft the same results as Dobutamine raises heart rate higher than an
equivalent dose of Epinephrine. Also, these results were augmented by DiSesa et al. “* and Saloman et al. “¥
Finally, it was noticed that in the current study, there was no significant correlation between patients’ age,
weight and height data and MAP reading throughout 12 hours postoperatively in pediatric patients. Generally,
this™ can be due to that blood pressure depends on pediatric patients’ vascular system and circulating blood
amount. Thus, pediatric patients’ hemodynamic stability is affected rapidly by change in circulating blood
volume. In a trial to explain why there was no correlation with age, weight and height in pediatric patients,
Aronson @ discovered that presence of varied risk factors as operational duration, blood volume loss and
surgical interventions were the main causes contribute to altering BP postoperatively in patients with greatly
similar demographical data. Wesseling “® demonstrated that monitoring pediatric patients’ blood pressure is a
gold sign which must be measured correctly. Therefore, it is important to consider using appropriate cuff
pressure for age to measure noninvasive arterial blood pressure. Moreover, Andriessen®® established in children
that applying cuff pressure correctly seemed to be very serious when measuring ABP.

V. Conclusion

The current study demonstrated that there was no significant difference between invasive and
noninvasive MAP readings at preoperative and allover postoperative 12 hours but there was a highly significant
correlation between them at preoperative and all over the postoperative 12 hours. Furthermore, there was no
significant correlation between noninvasive and invasive postoperative MAP readings with vasoactive drug
doses of Dopamine and Dobutamine but there was a significant correlation between non-invasive and invasive
postoperative MAP readings with vasoactive drug doses of Epinephrine in postoperative 5th, 9th, 10th, 11th and
12th hour. In addition, there was no significant correlation between patients’ age, weight and height with MAP
measurements by noninvasive and invasive methods. Therefore, the present study confirmed that the changes in
mean arterial blood pressure measurements by noninvasive method were reflected similarly to those by invasive
method.

VI. Recommendations
Critical care nurses can depend on noninvasive method alternatively to invasive one for monitoring mean
arterial blood pressure. Further study is needed to study heart rate changes after cardiac surgery in pediatric
patients.
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