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ABSTRACT

Hypertensive crises can be life-threatening if undiagnosed due to the risk of acute target organ damage. This is a case of a middle-aged woman with
poorly controlled hypertension who presented with a 3-day history of dyspnea, orthopnea, and cough productive of frothy sputum. Repeated attempts
to measure her blood pressure (BP) using both a mercury and an electronic sphygmomanometer were unsuccessful. However, when an arterial
catheterization of the right radial artery was performed, her mean BP was 358/151 mm Hg. A chest X-ray revealed cardiomegaly with plethoric
lung fields. Following a diagnosis of hypertensive emergency with acute pulmonary edema, a glyceryl trinitrate infusion at a dose of 20 mg/min was
commenced and titrated in an escalating manner. She was also given a single dose of intravenous frusemide 40 mg. Her BP was successfully reduced

by 25% within 3 h of presentation.
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INTRODUCTION

In Malaysia, the prevalence of hypertension in 2011 was 32.7% in
individuals aged at least 18 years and 43.5% in individuals aged
30 years or older [1]. Therefore, it is not uncommon to see patients
with hypertensive crises in the emergency departments (EDs) in this
country. Hypertensive crises can be broadly divided into hypertensive
emergencies and hypertensive urgencies. A hypertensive emergency is
defined as ablood pressure (BP) reading of atleast 180/120 mm Hg with
imminent or progressive target organ dysfunction, while a hypertensive
urgency is defined as a BP of atleast 180/120 mm Hg without imminent
or progressive target organ dysfunction [2]. Managing hypertension in
the ED can be challenging. Many trials have attempted to address the
issue of managing hypertensive emergencies [3,4]. However, the wide
scope of the term “hypertensive emergency” and variabilities in the
criteria used by various authors for diagnosing the disorder has made
clinical trial comparisons difficult. This is a case of a patient with an
extremely high BP (systolic BP in excess of 350 mm Hg) and the pitfall of
relying on a sphygmomanometer during a hypertensive crisis.

CASE REPORT

A 49-year-old Malay woman with a background history of poorly
controlled hypertension and hyperlipidemia presented to the ED of
our medical center with a chief complaint of severe shortness of breath
for 3 days. Her other complaints were chest pain, productive cough
with frothy sputum, orthopnea, and paroxysmal nocturnal dyspnea
for the past 3 days. She claimed that she was not compliant with
the antihypertensive and antihyperlipidemic medications. She was
previously taking oral prazosin 1 mg 3 times daily for hypertension.
On examination, she was sitting in the tripod position and gasping
for air. She was otherwise alert, conscious and was able to converse
coherently. Her Glasgow Coma Scale Score was 15. Multiple attempts
were made to measure her BP using an electronic as well as a mercury
sphygmomanometer, but no reading could be recorded. She had a heart
rate of 129 beats/min, a body temperature of 37.4°C and her oxygen
saturation was 95% on room air. She had an elevated jugular venous
pressure and a displaced apex beat. Auscultation of her lungs revealed
fine crepitation and scattered rhonchi up to the apex. She also had pedal
edema up to both thighs.

The patient was immediately put on continuous positive airway
pressure with a positive end-expiratory pressure of 7 cm H,0 and a
fraction of inspired oxygen of 1.0. An arterial catheterization of her
right radial artery was performed to enable direct BP measurements.
Following this, her mean BP was found to be 358/151 mm Hg. Her
chest X-ray showed cardiomegaly with radiological evidence of
pulmonary edema (Fig. 1). An electrocardiogram revealed tachycardia
and left ventricular hypertrophy. The patient was diagnosed to
have a hypertensive emergency with acute pulmonary edema. An
intravenous infusion of glyceryl trinitrate at a dose of 20 mg/min was
commenced and titrated in an escalating manner. She was also given
a single dose of intravenous frusemide 40 mg. A continuous bladder
drainage catheter was inserted for urine output monitoring. Her BP
was successfully reduced by 25% within 3 h of her presentation to
the ED.

The patient’'s mean BP reading on the day of discharge was
156/65 mm Hg. As presented in Table 1, the BP on discharge was
significantly lower compared to the BP on admission. She was counseled
by the ward pharmacist on the importance of drug compliance and
allowed home with three oral anti-hypertensive medications.

DISCUSSION

This article highlights some pertinent issues regarding the methods
of BP measurement and the importance of referring to current clinical
practice guidelines when managing a patient with extremely high BP.
Specifically, this case demonstrates the limitation of relying on indirect
BP measurement methods in a medical emergency. Both the automated
(i.e., electronic) and manual sphygmomanometers had failed to record
our patient’s BP. The reason for the inherent failure of both devices is
the simple fact that they are only able to record BPs of up to 300 mm Hg.
Furthermore, using an indirect method of BP measurement to quantify
an extremely high BP will also inflict significant discomfort or even pain
at the cuff placement site, hence making accurate BP measurements
progressively impossible. Therefore, any indirect measurement of
extreme high BPs may not be reliable.

For this hypertensive crisis case, we had to place a catheter in a
peripheral artery with a BP transducer to directly measure the
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Fig. 1: Portable chest X-ray showing cardiomegaly and bilateral
plethoric lung fields suggestive of acute pulmonary edema

Table 1: Mean BP on admission and on discharge

Pvalue

0.005*
0.033*

BP component On admission On discharge

SBP (mm Hg), mean+SD 35811 156+13
DBP (mm Hg), mean+SD 1512 65+7

*Statistically significant with paired t-test. SBP: Systolic blood pressure,
DBP: Diastolic blood pressure, SD: Standard deviation, BP: Blood pressure

BP. This also enabled us to carry out beat-to-beat monitoring
of the BP, especially when close monitoring of our patient’s BP
was also desirable. Direct BP measurement through an intra-
arterial catheter has been proven to be both accurate and reliable [5].
It has been recommended that for patients with very severe clinical
manifestations and/or highly labile BPs, performing intra-arterial
BP monitoring may be prudent [6]. Our patient also required
admission to the high dependency ward, where we aimed for a 25%
reduction in the systolic BP over the first 1-3 h, in accordance to
recommended clinical practice guidelines [1,2]. The patient tolerated
the intervention well without any apparent complications until the
targeted BP was achieved within 3 h.

Once the initial mean arterial BP reduction of 25% has been
achieved, the BP should be reduced further to 160/100-110 mm Hg
within the next 2-6 h [2]. Excessive falls in BP may precipitate renal,
cerebral, or coronary ischemia and should be avoided. According
to the findings of major randomized controlled studies, high-dose
intravenous nitrate administered in combination with a low-dose
diuretic can effectively treat acute pulmonary edema [7]. A similar
treatment was given to our patient as well and she showed clinical
improvement within the first 3 h of her presentation to the ED.
The importance of providing patient education or counseling to
hypertensive patients before their discharge from the hospital must
be emphasized because it has been shown that compliance to drug
therapy can be improved significantly, particularly when mediated by
pharmacists [8-10].
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CONCLUSION

The effective measurement of extremely high BPs is challenging. It
is important to note that limitations exist with both automated and
manual sphygmomanometers in measuring extremely high BPs.
Therefore, direct BP measurement through an intra-arterial catheter
may be prudent in certain cases.
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