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OBJECTIVE Recent literature suggests a potential role for dexmedetomidine in reducing the incidence and 
severity of hypertension following repair of coarctation of the aorta (CoA). The primary aim of this study 
was to assess the association between dexmedetomidine use and the incidence of hypertension following 
repair of CoA in pediatric patients.

METHODS This was a single-center, retrospective cohort study in patients younger than 19 years who under-
went surgical repair of CoA between January 1, 2016, and September 30, 2021. Patients were divided into 
2 groups: dexmedetomidine initiation within the first 3 hours after surgery or no dexmedetomidine. The pri-
mary outcome was incidence of hypertension within the first 4 to 24 hours after repair. Secondary outcomes 
included the incidence of hypotension and bradycardia.

RESULTS A total of 80 patients were included, 25 (31.25%) received dexmedetomidine. Median age at the 
time of procedure was 26 days (IQR, 13–241) in the dexmedetomidine group and 14 days (IQR, 8–53) in the 
no dexmedetomidine group (p = 0.014). The primary outcome of hypertension was met in 7 patients (28%) in 
the dexmedetomidine group and 12 patients (21.8%) in the no dexmedetomidine group, p = 0.547. The only 
variable found to be associated with the incidence of hypertension was age greater than 30 days at the 
time of procedure. More patients who received dexmedetomidine experienced bradycardia. There was no 
difference in the incidence of hypotension.

CONCLUSIONS There was no association between the use of dexmedetomidine and the incidence of 
 hypertension following repair of CoA in pediatric patients.

ABBREVIATIONS AAP, American Academy of Pediatrics; CHD, congenital heart disease; CoA, coarctation of 
the aorta; HR, heart rate; ICU, intensive care unit; JET, junctional ectopic tachycardia 
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Introduction
Postoperative hypertension is a common complica-

tion following repair of coarctation of the aorta (CoA) 
in pediatric patients with a reported incidence as high 
as 70%.1 Many patients who develop postoperative 
hypertension will require antihypertensive therapy 
at discharge. Several mechanisms likely contribute 
to the development of hypertension following CoA 
repair and include the adaptation of baroreceptor set 
points, sympathetic stimulation following resolution of 
obstruction, and activation of the renin-angiotensin-
aldosterone system.2

Pharmacologic intervention is often required to 
maintain normal blood pressure in the immediate 
postoperative period. Recent literature has identified 
an emerging role for dexmedetomidine in preventing 
and treating hypertension following surgical repair 
of CoA.3–5 Dexmedetomidine has been theorized to 

reduce the risk of early postoperative hypertension by 
decreasing sympathetic output via central α2 adren-
ergic receptor agonism. Dexmedetomidine use in the 
pediatric population has increased significantly in re-
cent years because of a growing body of literature sup-
porting the decreased risk of ICU delirium compared 
with alternative sedative agents, such as opioids and 
benzodiazepines.6,7 Dexmedetomidine may provide ad-
ditional benefits in pediatric patients following cardiac 
surgery, including decreased incidence of junctional 
ectopic tachycardia (JET), reduced opioid and benzo-
diazepine requirements, shorter time to extubation, and 
decreased length of stay.2,8–10

A recent prospective trial of pediatric patients 
randomized to receive dexmedetomidine or placebo 
following surgical repair of CoA found that the use of 
dexmedetomidine reduced the incidence and severity 
of hypertension.4 However, the study did not provide 
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an objective definition of hypertension for comparison 
in external populations.4 Further, a case series was 
published describing the normalization of blood pres-
sure following use of dexmedetomidine in 2 pediatric 
patients with refractory hypertension after repair of 
CoA.3 However, in this limited case series there was 
no comparison group, and dexmedetomidine was used 
concomitantly with other antihypertensive treatments. 
Given these limitations, the clinical application of dex-
medetomidine in this population remains uncertain.

The purpose of this study was to assess the associa-
tion between dexmedetomidine use and the incidence 
of stage 2 hypertension within the first 24 hours follow-
ing repair of CoA in pediatric patients. Our study sought 
to evaluate this outcome using an objective definition 
for hypertension in an academic medical center that 
has not been previously described.

Materials and Methods
Patients and Study Design.  This was a single-

center, retrospective observational study of pediat-
ric patients who underwent surgical repair of CoA at 
the University of Rochester Medical Center Golisano 
Children’s Hospital. Patients were included if they 
underwent a primary surgical repair of CoA between 
January 1, 2016, and September 30, 2021, and were 
younger than 19 years at the time of the procedure. 
Use of dexmedetomidine among pediatric patients 
at our center became significantly more frequent in 
2016; thus, the study period was selected to minimize 
confounding factors related to practice changes over 
time. Given the fixed sample size, an a priori power 
analysis was not performed.

Patients were excluded if they were initiated on ex-
tracorporeal membrane oxygenation or died within the 
first 24 hours following surgical repair. Patients in whom 
dexmedetomidine was initiated more than 3 hours after 
repair were excluded. Our study was designed to ex-
amine the effect of dexmedetomidine on the incidence 
of postoperative hypertension. We therefore sought to 
compare patients who were initiated on dexmedeto-
midine early in the postoperative period to those who 
did not receive dexmedetomidine. Most patients who 
receive dexmedetomidine for sedation at our center are 
initiated on dexmedetomidine within the first 3 hours 
postoperatively, and we therefore considered these 
patients within the dexmedetomidine group. Those 
with no documented dexmedetomidine administration 
within the first 24 hours following repair were placed 
in the no dexmedetomidine group.

Outcomes. The primary outcome was the incidence 
of hypertension within the first 4 to 24 hours after sur-
gical repair. Since initiation of dexmedetomidine with-
in the first 3 hours after repair met criteria for inclusion 
in the dexmedetomidine group, assessing hyperten-
sion in the 4 to 24 hours following repair allowed for 
at least 1-hour time to onset of dexmedetomidine after 

initiation. All patients underwent continuous heart rate 
(HR) and blood pressure monitoring via arterial lines. 
The frequency of HR and blood pressure readings 
available in the electronic medical record varied from 
every 15 minutes to hourly. All heart rate and blood 
pressure measurements available during the study 
period were included for analysis. Hypertension was 
defined as 2 consecutive blood pressure measure-
ments at least 15 minutes apart meeting the American 
Academy of Pediatrics (AAP) definition for stage 2 hy-
pertension, which is: blood pressure greater than or 
equal to 95th percentile + 12 mm Hg or greater than 
or equal to 140/90 mm Hg (whichever is lower).11 Blood 
pressure targets following repair of CoA vary by in-
stitution and are often individualized. Some centers 
have reported pharmacologic intervention to main-
tain conservative blood pressures in the early post-
operative period.12 The primary outcome of stage 2 
hypertension was chosen by our study investigators 
in hopes of reducing confounding variables like agi-
tation that can cause a transient or mild increase in 
blood pressure. We also chose an accepted definition 
of hypertension to make our outcome data more eas-
ily generalizable.

Secondary outcomes included the incidence of 
bradycardia and hypotension during dexmedetomi-
dine administration and within the first 24 hours after 
repair. Bradycardia was defined as HR less than the 
first percentile for age.13 Hypotension was defined as 
systolic blood pressure less than 60 mm Hg for those 
ages 0 to 28 days and less than 70 + (2 × age in years) 
mm Hg for those older than 28 days. Other outcomes 
evaluated were the dose and duration of dexmedeto-
midine administered, incidence of JET, occurrence of 
antihypertensive medications prescribed during the 
first 24 hours after repair and at discharge, cumulative 
doses of benzodiazepines and opioids administered, 
vasoactive medications administered, and postproce-
dure and hospital length of stay. Antihypertensive medi-
cations evaluated during the 24 hours after procedure 
and at discharge included captopril, carvedilol, digoxin, 
enalapril, enalaprilat, esmolol, furosemide, hydralazine, 
labetalol, losartan, metoprolol, nicardipine, nitroglyc-
erin, propranolol, and valsartan. Vasoactive medications 
evaluated during the 24 hours after procedure included: 
epinephrine, milrinone, vasopressin, norepinephrine, 
dopamine, and dobutamine.

Data Collection. Patients who underwent surgical 
repair of CoA were identified through locally main-
tained data as part of the Society of Thoracic Surgeons 
database and screened for inclusion. Data regarding 
baseline patient demographics were obtained from 
the Society of Thoracic Surgeons database, and all 
other data were collected from the electronic medi-
cal record. Data were collected using a standardized 
case report form developed in REDCap (Research 
Electronic Data Capture) and a data dictionary.
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Data collected included patient demographics, such 
as age, sex, race/ethnicity, presence of an antenatal 
diagnosis of congenital heart disease (CHD), and vaso-
active-inotropic score. Procedural information, such as 
urgency of the procedure (e.g., urgent when performed 
during the initial admission to minimize the chance of 
further deterioration), surgical approach, length of the 
procedure, and use of mechanical ventilation in the 
intensive care unit (ICU), were collected. Medication 
administration information, including dexmedetomi-
dine administration (dose and duration) within the first 
24 hours of repair, use of antihypertensive medications 
(intermittent or continuous) and inotropic agents within 
the first 24 hours, and benzodiazepine and opioid medi-
cation use (including dose) within the first 24 hours, was 
collected. Lastly, HR and blood pressure readings via 
arterial line throughout the initial 24 hours after repair, 
the incidence of JET, antihypertensive medications pre-
scribed at discharge, and postprocedure and hospital 
length of stay were collected.

Data Analysis.  Demographic characteristics, past 
medical history, and baseline characteristics were 
summarized using either medians (IQRs) or means 
± SDs for continuous variables, and proportions for 
categoric variables. Continuous variables were com-
pared using the Mann-Whitney U or Student t-test 
and categoric variables using χ2 analysis or Fisher 
exact test, as appropriate. Univariable logistic regres-
sion was performed to determine the association be-
tween dexmedetomidine exposure and the incidence 
of hypertension. A 2-sided significance level of 0.05 
was set for hypothesis testing. All statistics were per-
formed using Stata 16.1 (College Station, Texas).

Results
A total of 87 patients underwent repair of CoA during 

the study period and were screened. Seven patients 
were excluded because of missing information or the 
initiation of dexmedetomidine greater than 3 hours 
after procedure. Of the 80 patients included in the final 
analysis, 25 (31.2%) received dexmedetomidine. The 
median dose of dexmedetomidine administered was 
0.5 mcg/kg/hr (IQR, 0.4–0.8) and the median duration 
of the dexmedetomidine infusion was 17.5 hours (IQR, 
9.2–22.3). Patients who received dexmedetomidine 
were older (median age at the time of procedure was 
26 days [IQR, 13–241] vs 14 days [IQR, 8–53], p = 0.014), 
more likely to undergo a thoracotomy (17 patients [68%] 
vs 17 patients [30.9%], p = 0.002), and less likely to 
require mechanical ventilation in the ICU (17 patients 
[68%] vs 52 patients [94.6%], p = 0.003). Patients who 
did not receive dexmedetomidine were more likely 
to have undergone an urgent procedure (15 patients 
[60%] vs 46 [83.6%], p = 0.021) and to have received 
a diagnosis of CHD antenatally (3 patients [12%] vs 
22 patients [40%], p = 0.011). Complete demographic 
information is available in Table 1.

The primary outcome of hypertension was met by 
7 patients (28%) in the dexmedetomidine group and 
12 patients (21.8%) in the no dexmedetomidine group, 
p  =  0.547. We found no significant association be-
tween the use of dexmedetomidine and the primary 
outcome of hypertension (OR, 1.4; 95% CI, 0.5–4.1). 
Age of 30 days or older and elective procedure were 
statistically significantly associated with the occurrence 
of postoperative hypertension in univariable analysis 
(Table 2). A multivariable analysis was unable to be 
performed given the small number of cases meeting 
the primary outcome in the study.

Patients who received dexmedetomidine experi-
enced bradycardia more frequently within 24 hours 
after procedure, 7 of 25 (28%) vs 1 of 55 (1.8%), p = 0.001. 
Of the 7 patients in the dexmedetomidine group, 5 
experienced bradycardia during the dexmedetomidine 
infusion. The other 2 patients with documented bra-
dycardia in the dexmedetomidine group experienced 
bradycardia prior to initiation of dexmedetomidine. 
During the dexmedetomidine infusion 12 patients (48%) 
experienced hypotension. There was no difference in 
hypotension within the first 24 hours after procedure 
between those who received dexmedetomidine and 
those who did not, 14 of 25 (56%) vs 33 of 55 (60%), 
p = 0.755.

Eleven patients (13.8%) received continuous anti-
hypertensive therapy and 9 patients (11.3%) received 
intermittent antihypertensive therapy (Table 3). The 
dexmedetomidine group had a higher incidence of 
requiring a continuous antihypertensive medication 
compared with those who did not receive dexmedeto-
midine, 7 of 25 (28%) vs 4 of 55 (7.3%), p = 0.03. There 
were no differences in the incidence of JET, cumulative 
doses of benzodiazepines or opioids administered 
during the first 24 hours after procedure, or antihyper-
tensive medications prescribed at discharge (Table 3). 
Those who received dexmedetomidine had shorter 
postprocedure and hospital length of stays (Table 3).

Discussion
In this retrospective observational study of children 

who underwent surgical repair of CoA, patients who 
received dexmedetomidine were older and less likely 
to undergo an urgent procedure or require mechani-
cal ventilation. In this population, we did not find an 
association between dexmedetomidine exposure and 
postoperative hypertension. Hypertension was more 
frequently observed among patients who were older 
than 30 days at the time of the procedure. This is con-
sistent with previous literature demonstrating patients 
who undergo CoA repair at an older age are at a higher 
risk of postoperative hypertension due to longstanding 
preoperative high blood pressure.1

A prospective, randomized controlled trial found 
that following repair of CoA, patients who received 
dexmedetomidine had a lower incidence of paradoxical 
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hypertension, 9 of 54 (16.7%) vs 20 of 54 (37%).4 However, 
patients at our center generally undergo surgical repair of 
CoA at a younger age compared with the cohort in their 
study. Given known variability in postoperative manage-
ment by surgical center and the population-based dif-
ferences compared with our cohort, it was uncertain if 
similar effects would be seen in our population. Our study 
further differed from this previous literature by evaluating 
the effect of dexmedetomidine on the incidence of hyper-
tension using a discrete definition generated by the AAP 
given that there was no stated threshold for the primary 
outcome of hypertension in the abovementioned study.

A reduction in HR is a well-documented side ef-
fect of dexmedetomidine recently confirmed in a 
systemic review and meta-analysis among pediatric 
cardiac surgery patients.9 In our study, the incidence 
of bradycardia did not appear to be associated with 
a high dose of dexmedetomidine. Among the 5 pa-
tients with documented bradycardia while receiving 
dexmedetomidine, the median dose at the time of 
bradycardia was 0.4 mcg/kg/hr (IQR, 0.4–0.5) and 
was similar to the median dose of 0.5 mcg/kg/hr (IQR, 
0.4–0.8) received among our entire study popula-

tion. Our findings align with the results of the meta-
analysis that also did not find a correlation between 
the dose of dexmedetomidine and hemodynamic 
adverse effects.9 Notably only 1 of the 5 patients 
who experienced bradycardia in our study required 
discontinuation of the dexmedetomidine. All other 
patients saw resolution without an adjustment in the 
dexmedetomidine infusion rate. Although the rates 
of bradycardia observed in our cohort are significant, 
we feel previously reported literature better describes 
the adverse effect profile of dexmedetomidine. There-
fore, we continue to support the use of dexmedeto-
midine in pediatric cardiac surgery patients aligning 
with recently published recommendations.10

The use of continuous antihypertensive therapy in our 
study was higher in the dexmedetomidine group com-
pared with the no dexmedetomidine group. We feel this 
is largely due to notable differences in the baseline char-
acteristics of our 2 groups. The group that did not receive 
dexmedetomidine was younger at the time of procedure 
and therefore less likely to experience postoperative 
hypertension due to the mechanisms described above. 
This group was also more likely to undergo an urgent 

Table 1. Patient Demographics

Variable Dexmedetomidine (n = 25) No Dexmedetomidine (n = 55) p value

Age at time of procedure, median 
(IQR), days

26 (13–241) 14 (8–53) 0.014

Age less than 1 yr at time of 
procedure, n (%)

22 (88) 51 (92.7) 0.671

Sex, n (%) 0.077
 Male 18 (72) 28 (50.9)
 Female 7 (28) 27 (49.1)

Weight, median (IQR), kg 4.3 (3.4–7.2) 3.4 (3.1–4.0) 0.004

Height, median (IQR), cm 56 (50–66) 50 (48–54.5) 0.010

Race/ethnicity, n (%) 0.999
 White 24 (96) 47 (85.5) —
 Black 1 (4) 4 (7.3) —
 Hispanic 0 (0) 2 (3.6) —
 Other 0 (0) 2 (3.6) —

Antenatal diagnosis of CHD, n (%) 0.011
 No 22 (88) 31 (56.4)
 Yes 3 (12) 22 (40)
 Unknown 0 (0) 2 (3.6)

Incision type, n (%) 0.002
 Sternotomy 8 (32) 38 (69.1) —
 Thoracotomy 17 (68) 17 (30.9) —

Mechanical ventilation during ICU 
admission, n (%)

17 (68) 52 (94.6) 0.003

Urgent/elective procedure, n (%) 0.021
 Urgent 15 (60) 46 (83.6)
 Elective 10 (40) 9 (16.4)

CHD, congenital heart disease; ICU, intensive care unit
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Table 2. Univariable Analysis of Variables Associated With Hypertension

Variable Hypertension (n = 19) No Hypertension (n = 61) OR (95% CI) p value

Age at time of procedure, n (%)
 <30 days 6 (31.6) 45 (73.8) Reference —
 >30 days 13 (68.4) 16 (26.2) 6.0 (2.0–18.7) 0.002

Antenatal diagnosis of CHD, n (%)* 2 (11.8) 23 (37.7) 0.2 (0.05–1.05) 0.058

Incision type, n (%)
 Sternotomy 10 (52.6) 36 (59.0) Reference —
 Thoracotomy 9 (47.4) 25 (41.0) 1.3 (0.5–3.6) 0.623

Mechanical ventilation during ICU 
admission, n (%)

5 (26.3) 10 (16.4) 1.8 (0.5–6.2) 0.338

VIS, median (IQR)† 10 (8–10) 10 (7–10) 1.0 (0.97–1.13) 0.222

Urgent/elective procedure, n (%)
 Urgent 11 (57.9) 50 (82.0) Reference —
 Elective 8 (42.1) 11 (18.0) 3.3 (1.1–10.1) 0.036

Dexmedetomidine administration, n (%) 7 (36.8) 18 (29.51) 1.4 (0.5–4.1) 0.548

Inotropic agent administration, n (%) 10 (52.6) 41 (67.2) 0.5 (0.2–1.5) 0.252

CHD, congenital heart disease; ICU, intensive care unit; VIS, vasoactive-inotropic score

* Only for the 17 of 19 patients within the hypertension group whom information regarding diagnosis was available.
†  Only for those patients (10 of 19 patients within the hypertension group and 41 of 61 within the no hypertension group) who received  vasoactive 

medications.

Table 3. Secondary Outcomes

Characteristic Dexmedetomidine (n = 25) No Dexmedetomidine (n = 55) p value

Bradycardia, n (%)
 During 24 hr after procedure 7 (28) 1 (1.8) 0.001
 During dexmedetomidine infusion 5 (20) — —

Hypotension, n (%)
 During 24 hr after procedure 14 (56) 33 (60) 0.755
 During dexmedetomidine infusion 12 (48) — —

Incidence of junctional ectopic 
tachycardia, n (%)

1 (4) 5 (9.1) 0.66

Antihypertensive therapy administered, n (%)
 Intermittent* 3 (12) 6 (10.9) 0.999
 Continuous† 7 (28) 4 (7.3) 0.030
 At discharge 12 (48) 32 (58.2) 0.396

Benzodiazepines administered within the 
first 24 hr, n (%)

4 (4) 21 (38.2)

  Cumulative dose, midazolam, median 
(IQR), mg/kg

0.38 (0.14–0.57) 0.27 (0.05–0.52) 0.999

Opioids administered within the first 
24 hr, n (%)

25 (100) 55 (100)

 Cumulative dose, median (IQR), MME/kg 5.43 (1.4–13) 11.7 (2–23.6) 0.105

Length of stay, median (IQR), days
 After procedure 5 (4–8) 11 (6–23) 0.003
 Hospital 7 (4–10) 16 (9–31) 0.003

MME, morphine milligram equivalents

* Six patients received metoprolol, 1 patient labetalol, and 2 patients received both agents.
† Ten patients received nitroprusside, 1 patient received nicardipine.
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(vs elective) procedure and to require mechanical ventila-
tion postoperatively, indicating a higher acuity of illness. 
At our center, it is common to optimize the use of a single 
sedative agent prior to initiating a second agent. In pa-
tients who require postoperative mechanical ventilation, 
opioids, such as fentanyl and morphine, are frequently 
used as the first-line therapy. Thus, we suspect dexme-
detomidine may have been preferentially prescribed in 
patients based on their age, lesser acuity of illness, and 
anticipated duration of mechanical ventilation. There 
is a lack of evidence-based guidance regarding best 
practices for the treatment of hypertension after repair 
of CoA, with significant variability in practice.5 Most 
of the patients in our study who required continuous 
antihypertensive therapy in the early postoperative 
period received nitroprusside. The predominant use of 
nitroprusside for continuous antihypertensive therapy in 
this population is consistent with a multicenter study of 
1636 patients after CoA repair in which nitroprusside was 
used in 86.4% of patients.5 Adjunctive antihypertensive 
therapy in our study also included nicardipine, labetalol, 
and metoprolol.

A strength of our study is that we assessed the effect 
of dexmedetomidine on hypertension using a discrete 
blood pressure definition from the AAP. Although the 
blood pressure threshold associated with adverse 
outcomes following repair of CoA is poorly defined, 
the objective definition will allow readers to compare 
our findings to related literature, their own patient 
populations, and be used for comparison in future study 
design and research. Some limitations of our study are 
related to the retrospective nature. Our study groups 
had significant differences at baseline, most notably 
patient age, the need for postoperative mechanical 
ventilation, and having undergone an urgent versus 
elective procedure. Although it is possible changes 
in clinical practice occurred throughout the study pe-
riod, the multidisciplinary group of investigators is not 
aware of significant changes likely to have affected 
the outcomes of our study. Our study is inclusive of 
the COVID-19 pandemic, which may have affected 
care during this time. Some data points were incom-
pletely documented in the medical record. There was 
also variability in the frequency of documentation of 
blood pressure measurements, ranging from every 15 
to every 60 minutes. Therefore, it is possible patients 
could have experienced hypertension not captured. 
Another limitation of our study is the small sample size, 
increasing the likelihood of type II error.

In our study there was no association between the 
use of dexmedetomidine and the incidence of hyper-
tension following repair of CoA in pediatric patients. 
Age greater than 30 days at the time of procedure 
was the only patient-specific factor associated with 
the incidence of hypertension. The rates of adverse 
effects seen in our study were similar to those previ-
ously reported. Although it is not our current practice 

to use dexmedetomidine with the goal of  preventing 
postoperative hypertension we continue to use 
dexmedetomidine for many patients in this popula-
tion given well-established efficacy and safety as a 
sedative agent.10 Future studies evaluating the role of 
dexmedetomidine in the prevention and treatment of 
hypertension following repair of CoA may be warranted. 
Enrolling a larger patient population through a multi-
center design and including a controlled comparison 
group may be necessary to assess relevant outcomes 
and control for patient confounders.

Conclusion
We observed no association between dexmedetomi-

dine use and the incidence of hypertension following 
repair of CoA in pediatric patients. Further investigation 
into the role of dexmedetomidine following repair of 
CoA is needed.
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