
TYPE Case Report
PUBLISHED 20 May 2024| DOI 10.3389/fcvm.2024.1331873
EDITED BY

Giuseppe Gatti,

Azienda Sanitaria Universitaria Giuliano

Isontina, Italy

REVIEWED BY

Weichieh Lee,

Chi Mei Medical Center, Taiwan

José María Arribas,

Virgen de la Arrixaca University Hospital, Spain

*CORRESPONDENCE

Mohammadbagher Sharifkazemi

dr.sharifkazemi@gmail.com

RECEIVED 24 January 2024

ACCEPTED 02 May 2024

PUBLISHED 20 May 2024

CITATION

Sharifkazemi M, Ghazinour M, Lotfi M,

Khorshidi S and Davarpasand T (2024)

Retrosternal hematoma causing torsade de

pointes after coronary artery bypass graft

surgery; a case report.

Front. Cardiovasc. Med. 11:1331873.

doi: 10.3389/fcvm.2024.1331873

COPYRIGHT

© 2024 Sharifkazemi, Ghazinour, Lotfi,
Khorshidi and Davarpasand. This is an open-
access article distributed under the terms of
the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.
Frontiers in Cardiovascular Medicine
Retrosternal hematoma
causing torsade de pointes after
coronary artery bypass graft
surgery; a case report
Mohammadbagher Sharifkazemi1* , Mohammad Ghazinour2,
Mehrzad Lotfi3, Soorena Khorshidi1 and Tahereh Davarpasand4

1Department of Cardiology, Nemazee Hospital, Shiraz University of Medical Sciences, Shiraz, Iran,
2Department of Surgery, Shahid Faghihi Hospital, Shiraz University of Medical Sciences, Shiraz, Iran,
3Department of Radiology, Shahid Faghihi Hospital, Shiraz University of Medical Sciences, Shiraz, Iran,
4Department of Cardiology, Tehran Heart Center, Tehran University of Medical Sciences, Tehran, Iran
Myocardial infarction is among the top causes of mortality worldwide. Survivors
may also experience several complications. Infarct-related torsade de pointes
(TdP) is an uncommon complication. In the context of myocardial infarction,
coronary artery bypass graft (CABG) surgery is the prevalent therapeutic
modality associated with several early and late complications. Ventricular
tachyarrhythmias, including TdP, because of electrical inhomogeneity, would
potentially be a lethal complication of CABG. Here, we report the occurrence
of medically intractable TdP in the presence of an uncommon case of a post-
CABG retrosternal hematoma. Arrhythmia was properly resolved after
hematoma removal surgically. It showed the possibility of a “cause and effect”
relationship between these two complications. This unique case emphasizes
the post-CABG medically-resistant TdP, considering the mechanical pressure
effect of retrosternal hematoma that stimulates this potentially malignant
arrhythmia, especially in the absence of electrolyte disturbances and evident
symptoms of ongoing ischemia.
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Introduction

Myocardial infarction (MI), especially ST-elevation MI (STEMI), is among the top

causes of mortality worldwide, responsible for at least 15% of mortality each year (1).

Although emergency management, especially coronary artery bypass grafting (CABG)

and percutaneous intervention, reduced its mortality rate (2), several complications are

observed in the survivors, such as post-MI mechanical complications and electrical

disturbances (3). Complications are sorted into early and late events, most requiring

emergency interventions (4).

Arrhythmias and conduction disturbances, such as ventricular fibrillation (VF),

ventricular tachycardia (VT), and many other arrhythmias, are not uncommon

complications, both in early and late stages even after CABG that needs medical and

sometimes surgical intervention (5). Polymorphic VT in the setting of acute MI is

commonly observed; however, acquired long QT syndrome infarct-related torsade de

pointes (TdP) is uncommon (6). Because this complication is potentially lethal, paying

greater attention to its manifestations and associated clinical signs and symptoms is
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important for accurate and on-time diagnosis and treatment.

Considering the few cases reported in the literature, reporting

characteristics and outcomes of new cases can help increase the

physician’s knowledge about this lethal complication in the post-

CABG status. Accordingly, in the present study, we report a drug-

resistant TdP in the presence of retrosternal hematoma as an early

complication after CABG, which frequently stimulated

arrhythmias, and finally stopped after hematoma removal surgically.
Case presentation

The patient was a 69-year-old man with a positive history of

diabetes mellitus, admitted to the emergency department with the

chief complaint of retrosternal pain, accompanied by nausea and

dyspnea, for several hours before admission. He was diagnosed with

an inferolateral ST-elevation MI, accompanied by a prolonged QTc

interval on the first electrocardiogram (ECG) (Figure 1) and

transferred to the catheterization laboratory for emergency coronary

angiography, which revealed significant stenosis in the terminal end

of the left main artery, in addition to advanced three-vessel disease.

Accordingly, CABG was recommended.

He was admitted to the cardiac surgery ward for about 10 days

to control his blood sugar and become prepared for the surgery.

During this period, no ventricular arrhythmia was recorded. The

serum levels of potassium, magnesium, and calcium were

evaluated, all of which were in the normal range. The follow-up

echocardiography showed dilated left ventricle (LV) with global

hypokinesia and severe LV dysfunction, LV ejection fraction (EF)

of 25%, a huge apical aneurysm, a large semi-mobile apical clot

(its area was equal to 2.4 cm2), and grade II diastolic dysfunction.
FIGURE 1

The first ECG on arrival and before CABG, which illustrates normal sinus rhy
findings compatible with inferolateral STEMI.
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Accordingly, CABG (one arterial and two vein graft:

LIMA-LAD, SVG-OM, and SVG-PDA) was done with LV

aneurysmectomy, LV clot removal, and intra-aortic balloon pump

(IABP) insertion. Aortic clamp time was 50 min, cardiopulmonary

bypass (CPB) time was 90 min, and total operation duration was

200 min. Two chest tubes were inserted for the patient in the

substernal and left pleural spaces. After the surgery, he was

transferred to the cardiac surgery intensive care unit (ICU). The

post-CABG ECG of the patient (in ICU) illustrated normal sinus

rhythm with low voltage QRS, and bigeminal ventricular

extrasystole (PVCs) with short coupling interval (R on T wave;

Supplementary Figure S1).

The day after the surgery, the serum level of hemoglobin was

9 mg/dl, and he was transfused with one unit (400 ml) packed

cell. On the same day, anti-platelet therapy started, and IABP

was removed (24 h after the surgery). On the first day 600 ml

was darianed, and on next day (48 h after the surgery), 100 ml;

the chest tube was removed after 48 h. On the same day (2 days

after the surgery), he developed recurrent episodes of TdP

(Figure 2), one of them degenerated into VF, causing

cardiovascular collapse. Hence, he was re-intubated and received

200 J DC shock, in addition to 2 g IV lidocaine plus 24 g IV

magnesium sulfate in a 24-h infusion. Moreover, because of

persistent low systolic blood pressure, IABP was re-inserted. The

serum levels of cardiac enzymes (such as high sensitivity

troponin I) and the electrolytes were normal. The patient’s LVEF

was 25%–30% on the third postoperative day.

After a couple of days, IABP was removed, and the patient was

extubated. While serum levels of electrolytes were within the

normal range, long QTc remained. Accordingly, IV infusion of

magnesium sulfate and lidocaine continued for more following 5
thm with low voltage QRS and prolonged qTcB (505 ms), in addition to
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FIGURE 2

The tracing shows bigeminal PVBs with short coupling intervals (R on T), which degenerated into torsade de pointes.
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days. Several episodes of sustained and non-sustained TdPs were

noted during this period, managed by DC shocks when

sustained, resulting in decreased blood pressure. These treatment

modalities helped the patient return to sinus rhythm each time.

Meanwhile, a bedside transthoracic echocardiography by an

expert cardiologist echocardiographer showed a large-size

retrosternal hematoma, which extended to the apicolateral of the

RV with a compression effect over the RV-free wall. A chest

computed tomography (CT) with intravenous contrast was
FIGURE 3

(A) Post-contrast axial CT scan image during pulmonary arterial phase, whic
hounsfiled unit (HU) consistent with clotted blood (HU = 81). Also note the
with the underlying collapse of the posterior basal segment of the left lowe
segment of the right lower lobe, all secondary to recent CABG operation. (B
effect by retrosternal hematoma (arrows).
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performed for a more accurate evaluation of the hematoma.

Post-contrast scan illustrated a high soft tissue density lesion in

the anterior mediastinum with Hounsfiled unit (HU) consistent

with clotted blood (Figure 3). After retrosternal clot removal by

the second surgery, the patient’s malignant arrhythmia stopped

without any other interventions. Antiarrhythmic drugs stopped

and the patient stayed in the hospital for another 2 weeks for

close follow-up. Considering in-hospital repeated episodes of TdP

before the second surgery, as well as persistent long QTc post-
h shows high soft tissue density lesion in the anterior mediastinum with
presence of mild left-sided bloody pleural effusion (HU = 45), associated
r lobe and a lesser degree of segmental atelectasis of the posterior basal
) MPR images show narrowing of RVOT secondary to external pressure

frontiersin.org

https://doi.org/10.3389/fcvm.2024.1331873
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/


Sharifkazemi et al. 10.3389/fcvm.2024.1331873
second surgery, he underwent uneventful single chamber

implantable cardioverter defibrillator (ICD) implantation. During

his 12-month follow-up, ICD analysis showed no high ventricular

rate, despite the existence of long QT on several ECGs taken

during this follow-up period. Historical care is organized as a

timeline (Table 1).

Considering the patient’s perspective, he appeared cooperative

and established a friendly patient-physician relationship. He had

some extent of anxiety, considering the persistant arrhythmia that

resulted in longer hospitalization; but after the second surgery that

resulted in clinical improvement, the patient’s anxiety faded away,

and he went home satisfied with the care he received.
Discussion

Here, we reported a patient with TdP arrhythmia after CABG,

resolved by the removal of the retrosternal hematoma. Considering

the wide range of factors inducing TdP after CABG, we reported

this case to emphasize that the etiology of arrhythmia has to be

discovered first, and the treatment should be selected accordingly.

Supraventricular arrhythmias, especially atrial fibrillation, are very

common after cardiac surgery and affect the prognosis and

duration of hospital stay (7, 8). Similarly, ventricular arrhythmias

are also observed secondary to MI and/or CABG with several
TABLE 1 Timeline of the historical care organized by time.

Date Day Clinical signs and
symptoms

Imaging or
intervention

24.01.2022 1 Retrosternal pain, nausea, dyspnea ECG

24.01.2022 1 The patient was admitted Emergent coronary
angiography

24.01.2022–
03.02.2022

1–11 Admitted to cardiac surgery ward
for controlling blood sugar

Serum analysis

24.01.2022–
03.02.2022

1–11 Blood sugar was controlled Echocardiography

03.02.2022 11 Transferred to operation room Surgery

05.02.2022–
10.02.2022

13–18 Recurrent episodes of TdP,
resulting in VF and cardiovascular
collapse

ECG

07.02.2022 15 Hemodynamically stabilized IABP was removed,
extubated

05.02.2022–
10.02.2022

13–18 Sustained and non-sustained TdP DC shock + treatment
of hypotension

10.02.2022 18 Sustained and non-sustained TdP Echocardiography

10.02.2022 18 Sustained and non-sustained TdP Chest CT with contrast

11.02.2022 19 Admitted to the operation room Second surgery

23.02.2022 31 Underwent ICD implantation

25.02.2022 33 Discharged from hospital

26.02.2023 A year
later

OPD visit and ICD analysis every
three months over the following
year

ECG, electrocardiography; MI, myocardial infarction; 3VD, three-vessel disease; LV,

intra-aortic balloon pump; TdP, torsad de point; VF, ventricular fibrillation; CT, compu
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patient- and surgery-related risk factors (9). Finding the cause of

arrhythmia formation can help the physician to treat it before it

leads to fatal complications.

The type of arrhythmia in the patient reported here was TdP, a

rare malignant arrhythmia that is a specific form of polymorphic

VT occurring in the context of QT prolongation (10).

Interestingly, our patient presented with long QTc at the time of

referral (before the surgery). A review of all cases (available in

the literature) suggested cardiac surgery and craniotomies

accounting for 40% of all cases with perioprative TdP (11).

Reports suggest that TdP is probably not the direct effect of

CABG, but related to CABG complications (12–14), such as

ischemia (due to graft failure) (12) or co-administartion of Q-T

prolonging drugs (like amiodarone) in the perioperative period

(13, 15). It is important to remember that prolonged QTc is

multifactorial and can occur by genetic and inhertited causes, as

well (14). But, the exact cause of pre-surgical QT prolongation

was not clarified in our patient, because the genetic testing was

not done (due to the patient’s financial inability); also, the

patient did not take any Q-T prolonging drugs. Q-T prolonging

drugs are found responsible for at least one-third of cases with

perioperative TdP (11); some patients who develop drug-induced

TdP are silent carriers of gene mutations related to prolonged

QTc (16). While TdP development as a result of medications (like

terfenadine and cisapride) is a cause of withdrawal, many other
Results Physician’s decision

ST-elevation MI + prolonged QT interval Advised to undergo emergency
coronary angiography

Stenosis in the terminal end of left main artery +
advanced 3VD

CABG was recommended

Normal serum level of potassium, magnesium,
and calcium

Close observation in the ward

Dilated LV + hypokinesia and severe LV
dysfunction, EF = 25%, apical aneurysm + apical
clot, grade II diastolic dysfunction

CABG with LV
aneurysmectomy

CABG + aneurysmectomy + clot removal with
IABP insertion

Transferred to intensive care
unit

200 J DC shock + 2 gr IV lidocaine + 24 gr
magnesium sulfate in 24-h infusion
IABP was re-inserted

Follow-up

Normal serum level of electrolytes + remained
long QT interval

Continue magnesium sulfate
and lidocaine infusion for 5
days

Return to sinus rhythm each time, but relapsed Echocardiography

Large retrosternal hematoma compressing the
free wall of right ventricle

Chest CT

high soft tissue density lesion in the anterior
mediastinum with Hounsfiled unit consistent
with clotted blood

Second surgery

Removal of retrosternal clot Stay in hospital for 2 weeks

Uneventful ICD-VR implantation OPD follow up

Plan ICD analysis and programming Follow-up for a year

No high ventricular rate had recorded over the
one-year ICD follow up analysis

Follow-up

left ventricle; CABG, coronary artery bypass surgery; EF, ejection fraction; IABP,

ted tomography.
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medications (like amiodarone and ranolazine) are still on the

market, as they mainly cause prolonged QTc, but rarely TdP.

Bearing in mind that the cumulative effect of two QTc-prolonging

agents increases the risk in the patient, it is necessary to consider

drug interactions (mediated through cytochrome P540) in the

perioperative period (17, 18). Other risk factors of prolonged QTc

include female sex, higher age, electrolyte abnormalities, anorexia

nervosa, heart conditions (such as bradycardia, left ventricular

dysfunction, heart failure, mitral valve prolapse, and MI), and

other medical conditions (like renal/hepatic dysfunction,

hypokalemia, hypoglycemia, hypertension, diabetes mellitus,

hypothyroidism, pituitary insufficiency, injury to the central

nervous system, malnutrition, and obesity) (18–20). Uncommon

causes, like coronary atherosclerotic plaque rupture after thoracic

trauma, have also been reported (21). There are also reports of

patients with subdural hematoma (following head trauma),

found to have TdP during admission (22–24). Some have also

reported TdP as the presenting sign of cerebral hemorrhage

(25). Therefore, it is necessary to pay attention to the multiple

risk factors of TdP development and prevent co-adminstration

of factors that increase the risk of TdP development and

consider cases who are more susceptible to this arrhythmia, in

order to diagnose it at an early stage and implement

therapeutic strategies before fatal complications occur.

The case presented here had none of the above-mentioned causes;

but, another rare postoperative complication was observed that we

speculate it as the main cause of TdP formation. In this case,

imaging investigations (accurate examinations by echocardiography

and CT scan) showed a post-CABG retrosternal hematoma, causing

localized tamponade. Hematoma, caused by the leaking of blood

from an aneurysmectomy/aneurysmorrhaphy site, is listed among

common postoperative complications of CABG; but not as a cause

of post-CABG TdP. Hematoma, alone, is an important

complication, as it can rarely compress the heart and arteries and

may even cause superior vena cava syndrome (26) and tamponade,

which lead to shock and death in the patients (27). Therefore,

diagnosis is essential; previous studies have suggested CT scan as an

accurate diagnostic tool for post-CABG epicardial and retrosternal

hematoma formation (28, 29). We could also detect the details of

the developed hematoma by CT scan successfully. This case shows

the necessity to closely observe any patient who develops

hypotension after CABG. Fortunately, our case was diagnosed

appropriately and saved by appropriate treatment.

The need for re-operation has been reported previously in

patients with post-CABG hematoma (29–34). We also removed

the hematoma with a second surgery. A notable issue in our

patient was the resolution of TdP after this (second) surgery,

which suggests that the development of TdP after the first

surgery could have been caused by the pressure effect of

hematoma on the heart or small coronary arteries, which could

lead to ischemia. We did not observe a similar case reporting an

association between retrosternal hematoma and medically

intractable TdP. This finding [resolution of arrhythmia after the

second surgery (hematoma removal)] in our case suggests a

“cause and effect” relationship between hematoma and drug-

resistant TdP, which is of great significance, considering the
Frontiers in Cardiovascular Medicine 05
challenging treatment of TdP (35). Therefore, post-CABG

hematoma should also be considered in cases who have sustained

or recurrent TdP arrhythmia.

Other rare points documented in the present case report

include the time and site of the hematoma. Development of

hematoma at the early postoperative phase has been only

reported in a few cases before (32, 33); most of the cases with

true hematoma are reported at the delayed phase after CABG

(29–31), while most of the early cases are found to be

pseudoaneurysms. Therefore, hematoma should be considered in

the differential diagnoses of patients with early postoperative

complications, as well. Also, the common sites of post-CABG

hematoma are pericardial (29, 34) and very rarely retrosternal

(like our case). The concurrency of retrosternal hematoma and

TdP in our patient was a rare finding, and the resolution of this

malignant arrhythmia by removal of hematoma was an

important finding that has to be noted in future studies.
Conclusion

Retrosternal hematoma can form after CABG as an early

postoperative complication. Arrhythmias may also occur or aggregate

as a result of surgery. Co-ocurence of retrosternal hematoma and

arrhythmia (drug-resistant TdP) after CABG has been noted in the

present case, as a rare finding. Bearing in mind that TdP is a

malignant arrhythmia and may result in fatal complications, it is

important to find the exact cause of TdP occurrence, among the

multiple risk factors, in order to find an appropriate treatment; many

cases are refractory to conventional treatments. In the case presented

here, the resolution of both post-CABG complications after the

second surgery, removal of hematoma, suggested the possibility of a

“cause and effect” relationship between hematoma and TdP. This

finding has not been reported previously, and our finding suggest

that physicians should consider surgical removal of hematoma for

the treatment of similar cases, who develop resistant TdP. However,

further studies are required to confirm this finding.
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SUPPLEMENTARY FIGURE S1

The post-CABG ECG of the patient in the intensive care unit, which illustrates
normal sinus rhythm with low voltage QRS, and bigeminal ventricular
extrasystole (PVCs) with short coupling interval (R on T wave).
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