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Abstract

Background: Cardiac tamponade is the decompensated phase of cardiac compression from intrapericardial fluid pressure.
When the hemodynamic is compromised, an intervention such as pericardiocentesis is required. In a primarily rural region
where urgent procedures are unavailable, and the duration of ground transportation is not compatible, aeromedical transpor-
tation may play an important role. Pre-flight stabilization of the patient is highly important for a safe transfer and preventing
clinical deterioration or even death during the evacuation.

Case presentation: An elderly male, with a history of chronic obstructive pulmonary disease (COPD) presented with shortness
of breath and wheezing at a primary care in a rural, mountainous region in the North of Thailand. After nebulized relievers
were given, his shortness of breath did not improve, and he developed an epigastric pain radiating to the right scapular. The
patient was diagnosed early with cardiac tamponade using bedside Point-Of-Care Cardiac Ultrasound (POCUS). The patient
shortly began to have an acute respiratory failure and alteration of consciousness. Although the normal range blood pressure
was maintained by fluid resuscitation, tachycardia was persistent. The attending physician decided that a 3-hour ground trans-
portation might not be safe for the patient, as a result, Sky Doctor, the emergency aeromedical service team of Thailand was
activated. The decision to perform pre-flight pericardiocentesis was made. Two emergency physicians flew in with equipment
to perform the procedure at the primary care, leading to a safe transfer of the patient by a helicopter to a tertiary hospital and
patient survival to hospital discharge.

Conclusion: We present this case report to highlight the successful decision to perform pre-flight pericardiocentesis for the
stability of the patient with cardiac tamponade and a safe transfer by a helicopter. Also, to emphasize the importance of the
hands-on opportunity of POCUS skills in medical school which results in rapid diagnosis and resuscitation by a general physician
in primary care, as well as patient survival in this case.
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Background the heart, ventricular wall rupture from myocardial infarction,
inflammatory or autoimmune diseases and metastatic tumor
invading the pericardium. Cardiac tamponade has a strong asso-
ciation with worse in-hospital outcomes and mortality. Though
rare, early recognition is imperative to reduce the incidence of
death [1,2]. Cardiac tamponade can be deceptively difficult to
diagnose as the body compensates for the hemodynamic ef-

Cardiac tamponade is a medical emergency that results from
an accumulation of pericardial fluid compressing the cardiac
chambers, leading to impaired cardiac filling (reduction of pre-
load), a decrease in cardiac output, hemodynamic compromise
shock and death. There are several etiologies of pericardial ac-
cumulation such as hemorrhage from a penetrating wound to
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fects by various mechanisms. The classic finding of Beck’s tri-
ad of muffled heart sounds, hypotension, and distended neck
veins is present in less than 10% of cases [3]. When there is
a hemodynamic compromise, pericardiocentesis is indicated
as an emergency procedure. Though, given the invasiveness of
pericardiocentesis, the rareness of the condition and limited ex-
perience of an available provider in performing the procedure,
medical decision making at a primary care setting is crucial for
patient survival. Northern Thailand is a mountainous region
where ground transportation can be challenging for some local
primary cares to a secondary or tertiary hospital where special-
ists and advanced procedures are available. Northern Thai Sky
Doctor, the emergency aeromedical service of Northern Thai-
land was founded in 2009 to allow the opportunity to secure
essential medical treatment for a severe illness or injury requir-
ing medical intervention and advanced multidisciplinary teams
that are locally unavailable or inadequate. Prior to evacuation,
the impact of physiologic changes that can occur at higher alti-
tudes must be considered. Patient homeostasis may need to be
addressed to ensure patient safety and a safe transfer [4].

Case presentation

This case took place in a 30 beds primary, community hos-
pital in rural area of Northern Thailand, located behind steep
mountains, 137 kilometers away by ground from the closest
tertiary hospital. A 72-year-old male patient with an underlying
medical condition of Chronic Obstructive Pulmonary Disease
(COPD) and history of exacerbations presented the emergency
department with shortness of breath and wheezing an hour pri-
or to the visit. Fenoterol/lpratropium inhaler was tried at home
but did not relieve the symptoms. There were also 5 times of
diarrhea one night before. Initial vitals were as follows: Body
Temperature: 36.6 c; Heart Rate: 127 bpm; Blood Pressure:
123/79 mmHg; Respiratory Rate of 32/minute, Arterial oxygen
saturation on pulse oximeter of 95% without oxygen support.
The patient looked fatigued. His consciousness was fully in-
tact. There was dyspnea with increased respiratory effort and
accessory muscles use. The air entry was poor and there was
wheezing in both lungs on auscultation. There was no cyanosis,
no edema, no visible neck vein engorgement. Only tachycardia
was found. Distant heart sound was not suspected due to the
loud emergency department setting. The patient was first diag-
nosed with COPD with exacerbation due to his presentation and
underlying medical condition. Two doses of Fenoterol/lIpratro-
pium via nebulizer were given, 15 minutes apart. After nebu-
lization, the breath sound was clear and equal on both lungs.
However, tachycardia and tachypnea did not improve. The pa-
tient suddenly began to complain of a new onset palpitation
and epigastric discomfort radiating to the right scapular. Cardiac
causes of shortness of breath and epigastric discomfort were
suspected. 12 leads ECG and Chest x-ray was ordered and done
shortly after. Bedside-POCUS was done immediately to evaluate
the cause and to assess volume status for management deci-
sions. The 3C-A convex ultrasonic transducer of the Sonoscape
E2 model portable ultrasound machine was used by W.Supinya,
M.D., a general physician with two months of experience as a
licensed physician. The first view done was Inferior vena cava
(IVC) view. Extremely large IVC was detected, following with
a subxiphoid view that illustrated massive pericardial effusion
with totally collapsed right ventricle (Figure 1). The 12-leads
ECG showed sinus tachycardia of rate 131 bpm, with low voltage
and electrical alternans. No ST-T change or T wave inversion was
found. Chest radiographs demonstrated cardiomegaly which
had significantly enlarged from previous film taken 4 months

prior to this visit, before he lost the follow up, supporting the
diagnosis of massive pericardial effusion (Figure 2). Right upper
lung mass was seen and had expanded in size. Two large bore
IVs were accessed and 1000 ml of 0.9% NaCl began to be load-
ed. Minutes after, respiratory effort was continuously increas-
ing. The patient began to have an acute respiratory failure and
deteriorated in consciousness to a drowsy stage. An endotra-
cheal tube was successfully placed on the first attempt after the
patient was sedated with 10 mg of diazepam IV. The patient was
supported on a ventilator with minimal Positive End-Expiratory
Pressure (PEEP). The regular system of consulting an emergency
physician at a tertiary-level hospital was activated by phone to
make patient referral. The case was accepted to be transferred
via ground ambulance with the suggestion of IV fluid loading to
maintain normal blood pressure or inotropic agent if needed.
During the resuscitation and preparation of the referral team,
the patient’s vitals became unstable. Blood pressure fluctuated
between unmeasurable and around 60/35 mmHg. After the first
liter of 0.9% NaCl was completely loaded, the blood pressure
had improved to approximately 123/99 mmHg. Inotropic agents
were not required to maintain normal range blood pressure.
Yet, the pulse rate remained at 140-150 bpm even after the 2nd
liter of fluid was given. The physician decided that the patient
was not stable enough to be transferred by ground transpor-
tation which takes approximately 2.5-3 hours. The decision to
activate Sky Doctor, the emergency aeromedical team, was
made. The Sky Doctor team decided to fly to the rural hospital
and perform pre-flight pericardiocentesis prior to aeromedical
transportation by helicopter. The one-bed emergency room in
this rural hospital was organized to become a small operating
room. A double lumen catheter was brought from the tertiary
center by the SkyDoctor team.

The patient was placed in supine position. The point of maxi-
mal effusion was identified using the cardiac probe. The right
ventricle was found to have totally collapsed. The distance from
skin surface to the effusion border was measured for expected
needle depth. The sterile preparation was done with povidone-
iodine and sterile draping. The cardiac probe of the portable
ultrasound was placed in a sterile glove with gel on the probe
tip. Pericardiocentesis was successfully performed under real-
time ultrasound guidance using subxiphoid approach by two
experienced emergency physicians. The double lumen catheter
was placed, and 400 ml of fresh blood was drawn out of the
pericardium. Ultrasound showed the restored right ventricular
filling capacity and significantly better cardiac output. (Figure
1) After the procedure, the catheter was retained and sutured
for possible further fluid release. The pulse rate suddenly im-
proved to around 114 bpm. The blood pressure was stable at
approximately 131/95 mmHg. The patient had gained back his
consciousness before being transferred. The patient was safely
evacuated. The attending cardiologist had the pericardial ef-
fusion drainage done daily in admission. Whole chest and ab-
domen CT scan illustrated a 4.5 x 4.0 x 4.9 cm heterogeneous
enhancing mass in apical segment of right upper lung with mul-
tiple lymphatic metastasis. Primary lung cancer was first consid-
ered. He was discharged from the hospital without any cardio-
respiratory support and neurologically intact after 11 days of
admission. He came back for a follow up in the next two weeks
with his family to have a discussion with an oncologist. He de-
cided to deny any further invasive treatment at the tertiary
center. Instead, palliative care at the initial local hospital in his
hometown was planned for his best quality of life, for him to be
at home when the last moment comes, and to be surrounded
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by his family members who all live in the same village. He lived
to 31 days after the diagnosis with best possible support.

Figure 1: (A) Massive pericardial effusion with right ventricular
diastolic collapse. (B) Post-pericardiocentesis cardiac ultrasound
showed improvement in right ventricle diastolic filling.

Figure 2: 12 leads ECG of this patient illustrating rate 131 bpm sinus
tachycardia with low voltage and electrical alternan.

L

Supine

Figure 3: (A) Chest radiographs of this patient illustrated
cardiomegaly, suggesting pericardial effusion. (B) Previous chest
radiographs taken 4 months prior to the diagnosis.

Discussion

A patient with a history of COPD presenting at an emergency
department with shortness of breath and wheezing is a very
common scenario seen especially in this region of the country
where heavy homemade-tobacco smoking is a cultural behavior
among hill tribe communities. Regardless of the previous and
chronic respiratory problems, other causes of dyspnea should
always be assessed. Especially in this case when the nebulized
reliever did not improve the symptoms. Epigastric pain radi-
ating to the back was another important sign that a cardiac
cause of shortness of breath should be evaluated. Bedside ul-
trasound can be done immediately if available and is able to
detect emergency, life threatening conditions such as cardiac
tamponade in case, or other diagnosis such as myocardial in-
farction or aortic dissection. Without bedside ultrasound, car-
diac tamponade can be deceptively difficult to diagnose as the
body offsets for the hemodynamic effects by various mecha-
nisms. The reduction of preload due to pericardial fluid pres-
sure and the impaired cardiac output are compensated by the

increase in heart rate and the increase in afterload by elevating
the systemic vascular resistance [5]. Often, the only clinical find-
ing of pericardial tamponade is sinus tachycardia. The classic
finding of Beck’s triad of distant heart sounds, hypotension, and
neck veins engorgement is present in less than 10% of cases
[3,6]. In severe cases, one may note low voltage and electri-
cal alternans in ECG. Chest radiographs may show cardiomegaly
and may suggest pericardial effusion if a prior chest radiograph
with a normal cardiac silhouette is available for comparison [7].
Cardiac tamponade can easily be missed and also has a strong
association with worse in-hospital outcomes and mortality [8].
Early suspicion by the first attending physician at the primary
care was crucial in this case for the patient’s chance of survival.
Hypotension may be a sign of ominous decompensation and an
emergent need for surgical intervention. According to the inva-
siveness of the pericardiocentesis, the rareness of the condition
and limited experience of an available provider in performing
the procedure, initial resuscitation was correctly done with an
immediate decision making to activate the aeromedical team
with a well understanding of the hospital context and limita-
tions. The resuscitation was well managed at the primary care
while waiting for the advanced team to come. The decision to
wait for experienced personnel to arrive and perform pericar-
diocentesis was considered safe as the patient could be tempo-
rarily stabilized. Volume resuscitation, the initial resuscitation
for cardiac tamponade was done. An inotropic agent was not
given as the blood pressure could be maintained after IV fluid
loading. As the patient developed an acute respiratory failure,
airway management was properly done with endotracheal
tube insertion with a mechanical ventilator support. Although
positive pressure mechanical ventilation should be avoided in
cardiac tamponade as it may further decrease venous return
and aggravate the symptoms, the patient could not maintain
adequate ventilation and might not be able to await the com-
ing rescue. Airway management done with minimal PEEP and
close monitoring was proper. Considering a chance of patient
deterioration in a short period of time due to the severity of
cardiac tamponade, persistent tachycardia regardless of the ini-
tial resuscitation and the impact of physiologic changes that can
occur at higher altitudes, the patient’s homeostasis was needed
to be addressed to ensure patient safety, better outcome, and
a safe transfer. The Sky Doctor team decided to improve the
patient’s condition and stabilize the vitals by flying to the rural
hospital to perform pre-flight pericardiocentesis prior to aero-
medical transportation by a helicopter. The successful pericardi-
ocentesis resulted in a dramatic increase in cardiac output and
blood pressure evidenced by an improvement in right ventricle
collapse and the patient’s vital signs. The rapid and thorough
clinical decision making, as well as the lifesaving procedure per-
formed led to great outcomes for the patient after the rescue.
In rural or small hospital settings with limited resources, the
benefits of a portable ultrasound for life-threatening condition
detection and lifesaving management can be significant [9,10].
This report also emphasizes the importance of basic POCUS
training in general physician education level. This case was di-
agnosed by a general physician with two months of practical
experience. The attending physician graduated from the faculty
of medicine, Chiang Mai university which POCUS was first intro-
duced into the curriculum in 2014. Multiple hand-on workshops
and simulations of life-threatening emergency conditions with
experienced professors in medical school helped prepare the
physician to be able to detect, resuscitate and make clinical de-
cisions for this case safely. As a result, we would like to encour-
age that having hands-on POCUS skill training in undergraduate
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medical school curriculum and creating opportunities for gradu-
ated general physicians to attend might positively impact the
survival of patients in primary hospital settings.
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