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1 | INTRODUCTION
Sympathetic crashing acute pulmonary edema (SCAPE)
is the most severe form of acute pulmonary edema, an
abrupt abnormal redistribution of fluid in the lungs,
which is clinically diagnosed and treated immediately
once it is diagnosed, as better outcomes is expected when
managed appropriately.'

Patients with SCAPE usually have severe acute heart
failure and present with abrupt onset of rapidly progres-
sion symptoms characterized by elevated cardiac filling
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Key Clinical Message: Sympathetic crashing acute pulmonary edema (SCAPE)
complicating pacemaker implantation is a very uncommon and dangerous occur-
rence. Following pacemaker implantation, patients need stringent monitoring,
and compelling evidence about SCAPE treatment is required.

Abstract: Sympathetic crashing acute pulmonary edema complicating a pace-
maker insertion as the case in our patient is extremely rare. We report a case of
75-year-old man with a complete AV block, which requires urgent pacemaker
implantation. Half an hour following the insertion of the pacemaker, an abrupt
SCAPE emerged and the patient was incubated immediately.

acute kidney injury, hypertensive emergency, permanent pacemaker, pulmonary edema

pressures leading to acute accumulation of fluid in the
pulmonary interstitial and alveolar spaces.*”

The diagnosis of SCAPE is purely clinical as most pa-
tients present with abrupt onset of shortness of breath,
which progresses over minutes-to-hours.*” Patients com-
plain of severe respiratory distress and appear restless,
diaphoretic, and hypoxic on arrival.* Tachycardia and
markedly elevated arterial pressure are considered a hall-
mark that suggest elevated sympathetic activity.’

Cardiac sensitive troponin is markedly elevated in sig-
nificant proportion of patients with heart failure and is
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associated with increased mortality.® Moreover, screening
echocardiography during the acute presentation would
reveal preserved ejection fraction >0.5, which points to
worsening of diastolic dysfunction as the underlying
mechanism of this severe subtype of acute pulmonary
edema.”®

Patients with congestive heart failure has higher risk
of developing serious cardiac arrhythmias which also in-
creases the mortality rate and make them prone to decom-
pensation, which could cause acute pulmonary edema.’
Multiple factors contribute to arrhythmias in congestive
heart failure such as, myocardial ischemia, catechol-
amines, left ventricular dysfunction, electrolyte distur-
bances, and drugs used to treat heart failure, management
of CHF patients should be targeted to reduce and correct
these influences in order to prevent cardiac arrhythmias
in those patients.’

Cardiac arrhythmias might lead to cardiac decompen-
sation, which could be life-threatening event if sever acute
pulmonary edema is developed. Thus, treatment of these
arrhythmias is mandatory, and should be initiated imme-
diately once it is diagnosed."

A variety of management have been described for car-
diac arrhythmias in the medical literature and pacemaker
implantation is considered one of these treatment when
indicated,! as it is considered an extremely rare case for
pacemaker implantation to cause acute cardiac decom-
pensation provoking a severe form of acute pulmonary
edema, which is SCAPE, that we are reporting in the fol-
lowing case.

2 | CASE PRESENTATION

A 75-year-old male presented to the cardiology center
complaining of new-onset dyspnea and lower limbs swell-
ing associated with dizziness and syncopal attacks since
3h ago. The patient has a medical history of hypertension
for 11years, gouty arthritis. He takes regularly (candesar-
tan 16 mg, amlodipine 10 mg, allopurinol 100 mg); he has
otherwise no significant medical, surgical or allergic his-
tory. The patient is neither a smoker nor alcoholic.

Upon clinical examination of the cardiovascular sys-
tem, the heart sounds were normal without any associated
mummer, S4 sound was heard, blood pressure measured
140/80mmHg, heart rate was 49bpm. Regarding the re-
spiratory system, the chest was clear upon auscultation,
SpO, was 98% in room air, and reparatory rate was 16 rpm.
Clinical examination of the limbs revealed severe pitting
edema over the tibia. Further examination of other organ
systems did not reveal any significant abnormality.

Subsequent electrocardiogram (ECG) revealed com-
plete heart block (third degree AV block), and the patient

was selected for an elective permanent pacemaker (VVIR)
implantation. An echocardiography showed normal left
ventricular systolic function (ejection fraction = 60%) with
Grade 1 left ventricular diastolic dysfunction, mild dilation
in most heart chambers (except for the left ventricle which
is normal), mild left ventricular hypertrophy, moderate
mitral regurgitation, and moderate pulmonary hyperten-
sion. Laboratory test results prior to the operation were:
HGB: 12.8g/dL, WBC: 11.05x10°/puL, PLT: 285x10°/uL,
urea: 134mg/dL, Cr: 2.9mg/dL, K*: 3.1mmol/L, Na*:
144mmol/L, INR: 1.2.

The procedure went smoothly and the patient was
transferred safely to the recovery room. Sudden severe dys-
pnea emerged half an hour following the procedure. Upon
physical examination, fine crackles were heard all over
the chest, SpO, was 60% in room air, and blood pressure
measured 200/120mmHg, paced heart rate was 60bpm.
The patient was transported immediately to the cardiac
care unit and was intubated and put on mechanical ven-
tilation with the ventilation set on synchronized intermit-
tent mandatory ventilation (SIMV) mode. The patient was
put immediately on nitroglycerine infusion pump starting
with a dose of 3mg per hour and then modified according
to vital signs to overcome the overwhelming pulmonary
edema. He was also managed with 40mg of furosemide
and Meropenim (given for the increased WBCs count).

A Chest X-Ray (CXR) showed pulmonary hilar con-
gestion with pleural effusion (Figure 1). Arterial blood
gas (ABG) analysis of the patient showed the following
results: (PH: 7.41, PCO,: 34.7mmHg, PO,: 50.4mmHg,
HCO;: 22mEq/L). The patient was monitored closely;
SpO, measurements were between 97% and 100%; Blood
pressure measurements dropped soon afterwards and

FIGURE 1 A CXRimage of the patient after insertion of the
pacemaker.
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ranged between 150/60 and 180/95 the following 2 days,
troponin test was negative; other labs did not show any
significant change and WBCs were still increased. After
72h, vital signs stabilized and the patient was extubated
uneventfully. Two days later, an abdominal ultrasound
showed signs of chronic kidney disease (CKD) which
is the probable cause of elevated kidney function tests;
a significant pleural effusion was also detected during
the ultrasound, and a right inguinal hernia was also de-
tected. Afterwards, the patient was discharged success-
fully with a blood pressure of 140/80 mmHg and SpO,
of 98% in room air. He was prescribed furosemide 40 mg
QD, spironolactone 25mg QD, valsartan 160 mg QD, am-
lodipine 10 mg QD, cefpodoxime 200 mg and ciprofloxa-
cin 500 mg.

At 3 months follow-up, we noticed acceptable im-
provement of the patient situation with no accompanying
complications.

3 | DISCUSSION
We believe that it is clinically difficult to differentiate
SCAPE from acute heart failure symptoms (AHFS) as their
symptoms may intersect.' SCAPE is the most extreme type
of the APE spectrum. It develops quickly with increasing
afterload resulting in a decompensating patient. Thus,
quick intervention with high-dose of nitroglycerin has
been widely used to treat SCAPE. As nitroglycerin helps to
reduce both preload and afterload, concerns of severe hy-
potension were raised.'? Lack of the universally accepted
diagnostic criteria of SCAPE, and controversy in treat-
ment methods, are complicating the treatment process.

Nitroglycerin is being used for both SCAPE and AHFS.
AHFS require doses of 10-20pg/min to decrease pre-
load. On the other hand, using nitroglycerin in SCAPE is
mainly targeting the afterload with much higher doses."
Yet, there are still many studies which are suggesting dif-
ferent doses and approaches for the use of nitroglycerin in
SCAPE.'*"

In our case, high doses of nitroglycerin (starting at
50 pg/min) were given through infusion pump that re-
sulted in symptoms relief. Furosemide was also given as
a common standard treatment for APE spectrum. Despite
the above, no signs of hypotension were documented
throughout the admission. Similarly, Stemple et al. have
described case series of four cases of SCARE that were all
managed with high doses of nitroglycerin infusions. All
four patients achieved symptomatic improvement and re-
quired no additional acute pharmacologic therapy or inva-
sive mechanical ventilation."®

The main target for our case is the put the spot light
on the idea of SCAPE potentially complicating pacemaker
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insertion. We extensively searched the literature to find
similar cases. We used PubMed, Google scholar, and
EMBASE. We only found one case of the incidence of flash
pulmonary edema (another name for SCAPE) after pace-
maker insertion.'” Parraga et al., believe that placement of
the pacemaker lowered the heart rate which generated de-
crease in heart output. This allowed the triggering of the
renin angiotensin system and resulted in increased blood
pressure, allowing for secondary pulmonary congestion
and SCAPE to develop. Despite the justified logic behind
this theory, it's much early to locate the true reason for
SCAPE to occur after pacemaker insertion due to the small
numbers of reported cases at the moment. Underlying pa-
thologies such as renal artery stenosis and atheromatous
vascular diseases, may play a role in SCAPE.

SCAPE is clinical entity that is yet being completely
understood in the literature. Our case's clinical presenta-
tion was unusual with unpredicted complication arising.
Pacemaker insertion is known to have several common
complications but SCAPE was only reported once before.
We emphasize that clinical suspicion should be taken
when similar symptoms to our case appear after pace-
maker insertion. Additional caution is advised toward the
elderly as we doubt that they should be more susceptible
to SCAPE due to their generally poor compensating mech-
anisms. For now, nitroglycerin should be considered the
first line management for SCAPE until more verified stud-
ies take place. Diagnosis timing is vital and there should
be no delay in recognizing and managing SCAPE. This can
be achieved by clinically observing pulmonary congestion
signs in patients with postplacement of pacemaker.

4 | CONCLUSION

SCAPE is an uncommon clinical condition with a poorly
known etiology. SCAPE following a pacemaker implanta-
tion, as in our patient's case, is exceedingly rare; therefore,
it highlights the need of patient strict monitoring follow-
ing pacemaker insertion and the need for robust data
about SCAPE therapy.
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