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Case Report

Cardiac extrinsic compression due to abdominal distension
as a cause of electrocardiographic abnormality in a
critically ill patient
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Anomalies in the ST segment, especially ST-segment ele-
vation, require the ruling out of possible etiologies such as
myocardial ischemia or pericarditis. However, other non-
cardiac disorders such as increases in intra-abdominal
and intrathoracic pressure, may cause ST-segment eleva-
tion as well and should be considered as possible etiolo-
gies due to the poor prognosis they imply in the clinical
evolution of the patient. This is especially important in crit-
ically ill patients. In this respect, we herein present a case
in which the increase in intra-abdominal pressure and tho-
racic cavity elevation due to gastric and intestinal disten-
sion, which was not present in the first CT, provoked a
cardiac and coronary compression resulting in T-shaped
dome wave, a QT prolongation and ST segment elevation
in the inferior leads of the electrocardiogram, the patient
did not present at the time of admission, ruling out other
possible etiologies such as ionic imbalance or acute is-
chemia.

Keywords
Abnormal electrocardiogram; ST segment elevation; QT prolongation;
Spiked Helmet sign; abdominal distension

1. Introduction
The electrocardiogram is an important tool for diagnosing dis-

eases that cause repolarization abnormalities, mainly ischemic
heart disease. This is particularly important in those with ST ele-
vation. However, in the critically ill patients, changes in repolar-
ization (including ST elevation) have a low specificity due to the
variety of non-ischemic processes that can alter the electrocardio-
gram and that must be taken into account [1].

Our present case illustrates that severe gastric and bowel dis-
tension secondary to paralytic ileus caused a displacement of the
heart and compression of the posterior descending artery (PDA).
This led to a T-shaped dome wave, QT prolongation and ST seg-
ment elevation in the inferior leads of the electrocardiogram that
was not initially present.

2. Case Report
An 81-year-old male, with a past history of hypertension,

paroxysmal atrial flutter and an episode of low digestive hemor-
rhage due to diverticulosis in April 2018.

He went to the emergency department in December 2018 due
to a new episode of low digestive hemorrhage due to diverticu-
losis that caused hemodynamic instability (blood pressure 80/55
mmHg, Hb 7.3 g/dL). An urgent abdominal computed tomography
scan (CT) was performed revealing active bleeding in the descend-
ing colon. A surgical subtotal colectomy was performed with ileo-
colic mechanical anastomosis. Blood transfusions were also per-
formed and the hemoglobin levels and blood pressure were cor-
rected. After surgery, the patient presented good clinical evolution
and was transferred to the floor unit. The electrocardiogram at that
time showed sinus rhythm with narrow QRS without alterations in
repolarization (Fig. 1).

On the 7th day after the surgical intervention, he presented ab-
dominal distension, hypotension and restlessness. Another urgent
abdominal CT was performed which ruled out suture dehiscence
but showed significant gastric and small bowel distension sugges-
tive of postoperative paralytic ileus and elevation of the thoracic
cavity secondarily. It also showed pleural effusion but no peri-
cardial effusion. No signs of risk of acute intestinal ischemia like
pneumatosis or intrahepatic portal vein gas were observed.

Absolute diet was prescribed and a nasogastric tubewas placed.
Due to dyspnea secondarily to distension (oxygen saturation of
87%), the patient required non-invasive mechanical ventilation for
a time.

Although the patient waswithout chest pain or other new symp-
tomatology an electrocardiogram was performed. The electrocar-
diogram showedQTprolongationwith a T-shaped domewavewith
ST segment elevation in some QRS complexes of the inferior leads
(Fig. 2). Blood sample showed: potassium 4.7 mEq/l, magnesium
2.37 mg/dL, total serum calcium 8.9 mg/dL and the rest ionic pa-
rameters were in normal range. In addition, the patient had no
elevation of biomarkers of myocardial necrosis. The patient re-
ceived antibiotic treatment with Ceftazimide, no antibiotics that
could cause QT prolongation were used. In the following hours,
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Fig. 1. Baseline electrocardiogram made at patient admission showing no repolarization abnormalities.

Fig. 2. Electrocardiogram when presenting the gastric distension showing QT prolongation and wide dome shaped Twave with the ST segment
elevation in some complexes of the inferior leads.

patient oxygenation improved and it was possible to remove the
ventilatory support, while the electrocardiogram pattern was still
present.

The CT was revalued and compared to the previous CT per-

formed at the time of admission: it was observed that the bowel and
gastric distension secondary to ileus not initially present, caused
a compression of the inferior wall and posterior interventricular
groove of the heart where the PDA and posterior interventricular
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Fig. 3. CT scan thoraxabdominal at patient admission (left) and a week later (right). Severe bowel and stomach distension a week after admission
(right images) not seen at patient admission (left) elevates the thoracic cavity and compresses posterior descending artery and posterior interventricular
vein. A: Axial view. Right image is an upper level than left image due to abdominal distension. B: Coronal view. Posterior descending artery is observed
in two sections. At the time of admission the stomach was collapsed, a week later significant distension was observed. C: Sagittal view. Thoracic cavity
elevation due to abdominal distension is observed.

vein are located. (Fig. 3A-C). The PDA and the interventricular
vein displayed similar contrast enhancement because the arterial
phase of both CT were acquired to study abdominal vasculariza-
tion.

Clinical evolution was unfavorable, as the patient showed no
improvement in intrabdominal distension possibly triggering non-
occlusive intestinal ischemia in the following hours, so conserva-
tive management and palliative sedation were performed and as a
result, the patient eventually died in the following days.

3. Discussion
We present an infrequent case of electrocardiographic alter-

ation of ST segment, QT prolongation and T-shaped dome wave,
possibly due to external heart and PDA compression because of
gastrointestinal distension, in a patient admitted to the intensive
care unit for a cause unrelated to acute cardiological pathology.

This elevation of the thoracic cavity secondary to the gastroin-
testinal distension was not present in the initial CT (as can be
seen comparing left and right Fig. 3A-C), so we hypothesized that
changes in the electrocardiogram are secondary to that extrinsic
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compression on posterior epicardial vessels not initially present.
This is the first case in which there is evidence of a patient with
a normal electrocardiogram coinciding a CT with no distension
and one week later the patient showed these electrocardiographic
alterations coinciding with the presence of an elevation of the tho-
racic cavity and abdominal distension in the CT. He reported nei-
ther chest nor acute epigastric pain (he felt bloating), in fact, the
electrocardiogram was performed by chance and no CT signs of
acute non-occlusive intestinal ischemia were present. Other eti-
ologies that could cause similar repolarization alterations such as
ionic imbalance or acute myocardial ischemia due to myocardial
infarction, were ruled out.

This rare alteration in dome-shaped repolarization, resembles
the "Spiked Helmet sign" when this alteration coincides with the
QRS (because of its similarity to the military helmet of Prussia in
the mid-nineteenth century). This has been previously described
in some patients, mainly in those admitted to an intensive care unit
[2]. Although the exact cause of the spiked helmet ST elevation
is uncertain, the increase in both intrabdominal and intrathoracic
pressure seem to be related to this cyclic electrocardiographic al-
teration [2, 3, 4, 5]. This electrocardiographic pattern has been
observed more frequently in limb leads (II, III, aVF). It has also
been described in patients connected to mechanical ventilation
with equally high intrathoracic pressures [4]. It has been postu-
lated that the alterations in the inferior leads appear secondary
to intra-abdominal pressure increases for different reasons while
those with alterations in the precordial leads are secondary to in-
creased intrathoracic pressure such as pneumothorax [4, 6].

This patient had an increase in both intrathoracic pressure due
to mechanical ventilation and intra-abdominal pressure due to gas-
tric distension and ileus but the electrocardiographic alterations
were observed in the inferior leads. In addition, the CT showed an
elevation of the thoracic cavity due to gastric distension and the
pattern was still present once the ventilatory support was removed.

Our case resembles the one described by Singh et al. [7]. They
postulated that increase in intra-abdominal pressure provoked ex-
ternal compression of the inferior epicardial arteries (right coro-
nary and posterior descending arteries) with ST-segment eleva-
tion in the inferior leads but coronary arteries without obstructive
lesions with resolution of the ST-elevation by decreasing intra-
abdominal pressure. As the PDA runs in the posterior interven-
tricular groove the increase in intra-abdominal pressure affects it
directly as the heart settles on the diaphragm, hence that could ex-
plain that increases in intra-abdominal pressure have impact in the
inferior leads of the electrocardiogram and not in others. How-
ever, as many times there is no elevation of markers of myocardial
necrosis, repetitive epidermal stretch related with the increase of
pressure has been proposed as an underlying mechanism, suggest-
ing that the clinical significance of this pattern is not to perform
a cardiac catheterization, but focus on a possible critical abdomi-
nal event [6].Other suggested mechanisms are: stimulation of the
diaphragm by the left phrenic nerve or direct stimulation of the
inferior wall of the left ventricle by the diaphragm [8, 9].

The presence of this or similar electrocardiographic pattern
in the inferior leads has been described in some critically ill pa-
tients who present an increase in intra-abdominal pressure. The
CT shows an elevation of the thoracic cavity that involves the inter-

ventricular groove of the heart and the PDA, which was not present
on the CT seven days before and that coincides with the changes
in the electrocardiogram, so we hypothesized this may be the un-
derlying mechanism of this alteration. Its early recognition as a
marker of severity would contribute to a better characterization of
the patient and when making therapeutic decisions since its pres-
ence seems to be associated with a poor short-term prognosis.
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