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Abstract

Delayed surgical bleeding from the left internal mammary
artery (LIMA) bed following coronary artery bypass graft-
ing (CABG) is a rare yet potentially fatal condition that can
lead to cardiac tamponade and life-threatening cardiogenic
shock. We present a case of extremely delayed active bleed-
ing from the LIMA bed, occurring 5 weeks after conven-
tional CABG, resulting in cardiac tamponade and cardio-
genic shock. The 73-year-old patient presented to the emer-
gency room with a 2-day history of general weakness and
hypotension. He had undergone CABG 5 weeks ago. Op-
timal inotropic agents and vasopressors were used for the
treatment of shock. In the emergency room, real-time bed-
side echocardiography showed severe external compres-
sion of the right ventricle by a homogeneous, hyperechoic
mass. Veno-arterial (V-A) mode extracorporeal membrane
oxygenation (ECMO) was promptly instituted to stabilize
hemodynamics. Subsequent chest re-exploration, involv-
ing blood clot evacuation, was performed, and the bleed
from the distal LIMA bed was ligated. Delayed LIMA
bed bleeding causing cardiac tamponade and cardiogenic
shock is an infrequent occurrence, and the use of V-A mode
ECMO successfully provided a window of time for chest
exploration.
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Background

Coronary artery bypass graft (CABG) surgery is a
routine procedure in cardiovascular surgery for patients
with coronary artery disease (CAD). Surgical bleeding may
manifest at the cannulation site, anastomosis, and paraster-

nal wound, with associated risk factors encompassing emer-
gency operations, lower body mass index, advanced age,
and the use of anticoagulation [1,2]. However, delayed
surgical bleeding from the left internal mammary artery
(LIMA) bed following CABG is a very rare yet serious
complication. In this case report, we present an instance
of exceptionally delayed surgical bleeding originating from
the distal LIMA graft bed. This event resulted in cardiac
tamponade and subsequent cardiogenic shock, manifest-
ing five weeks post-coronary artery bypass graft (CABG)
surgery. Bedside real-time echocardiography and a com-
puted tomography scan revealed a severe mass effect in-
ducing right ventricular collapse. A chest re-exploration to
investigate and address the bleeding, conducted under ex-
tracorporeal membrane oxygenation (ECMO) support, was
undertaken. The patient was discharged without any further
complications. The CARE checklist was used when writing
this case report (Supplementary Table 1).

Case Presentation

The patient, a 73-year-oldmale, presented to the emer-
gency room with a 2-day history of general weakness and
hypotension. He has a medical history of hypertension and
type 2 diabetes mellitus, both under medication control. 5
weeks before the emergency room (ER) presentation, the
patient had undergone on-pump CABG surgery, involving
the LIMA graft to the left anterior descending artery and
saphenous vein grafts to the ramus intermedius branch and
obtuse marginal branch. Ten days after the CABG opera-
tion, he encountered complications, including pneumonia
and empyema, leading to sepsis and bed ridden during the
post-coronary artery bypass graft (CABG) period. Thirty
days after the CABG operation, he was discharged. Two
days after discharge, he experienced general weakness and
low blood pressure, leading to his admission to the emer-
gency room due to worsening symptom.

Upon arrival at the emergency room, the patient ex-
hibited a heart rate of 112 beats per minute, a respira-
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Fig. 1. Real-time echocardiography image. A hyperechoic, homogeneous mass measuring 3.5 × 7.5 cm was identified within the
epicardial space, resulting in external compression of the right ventricle.

tory rate of 13 breaths per minute, and a blood pressure of
66/44 mmHg. The electrocardiography revealed atrial fib-
rillation, and the blood tests showed elevated creatine ki-
nase and troponin and creatinine levels. Optimal inotropic
agents, including norepinephrine and dopamine, were ad-
ministered. Bedside real-time echocardiography and chest
computed tomography revealed a huge mass lesion in the
pericardial space with mass effect, compressing the right
ventricle (Figs. 1,2), leading to cardiac tamponade and ob-
structive shock. Subsequently, Veno-arterial (V-A) mode
ECMO was established to stabilize the patient, and the pa-
tient was promptly transferred to the operating room for
chest re-exploration.

During re-sternotomy from the previous CABG
wound, an active bleeder over the distal LIMA bed with
pulsatile bleeding was identified (Fig. 3). A video showing
LIMA bed bleeding was provided (Supplementary data).
After suture ligation of the bleeder and addressing other
bleeders, the sternum was closed with seven sternum wires,
and the wound was closed layer by layer. The patient was
then admitted to the intensive care unit for further moni-
toring. As the vital signs gradually stabilized, V-A ECMO
was discontinued, and the patient was transferred to the
general ward seven days later. Due to preoperative poor
nutritional status and recurrent hospital-acquired pneumo-

nia, the patient remained hospitalized for amonth, receiving
medical treatment, including advanced antibiotics and nu-
tritional support. Eventually, the patient was discharged in
a relatively stable condition, and the follow-up echocardio-
graphy revealed preserved right ventricle (RV) and left ven-
tricle (LV) contractility with subsided external hematoma
(Fig. 4). Regular follow-up has beenwarranted to assess the
pulmonary condition, exercise capacity and nutrition status.

Discussion

Postoperative bleeding following CABG can lead to
severe consequences, often requiring surgical intervention.
In a Japanese analysis, approximately 1.8% of patients
undergoing isolated CABG necessitated reoperation due
to bleeding [3]. Karthik et al. [4], reported 62.5% pa-
tients who needed re-exploration for checking bleeding
were within 12 hours after first operation in their case se-
ries. Čanádyová et al. [5] showed a re-exploration after
up to 7 days due to delayed cardiac tamponade with most
of the re-exploration within 12 hours. Since the time to re-
exploration was mostly with 12 hours in the cases series,
delayed bleeding was considered as a more than 12 hours’
time to re-exploration. Most of those patients with re-
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Fig. 2. Contrast-enhanced chest computed tomography image. A contrast-enhanced mass lesion was observed within the epicardial
space, exhibiting a mass effect and causing compression of the right ventricle.

exploration for bleeding had an issue of anti-platelet agents
used [6]. To the best of our knowledge, our case is the
longest late surgical bleeding needed re-exploration, which
was 5 weeks after CABG surgery. In the context of de-
layed bleeding, Tehrani et al. [7] presented a case of LIMA
avulsion occurring four weeks after CABG surgery. In their
case, the patient exhibited symptoms consistent with car-
diac tamponade and cardiogenic shock [7]. In the con-
text of preoperative antithrombotic strategy and its associ-
ation with severe bleeding, adherence to current guidelines
recommending the early discontinuation of P2Y12 recep-
tor antagonists is crucial for reducing excessive bleeding
and early mortality after CABG within the first 30 days
[8]. When considering the use of aspirin post- CABG, a
prospective study by Nouraei et al. [9] demonstrated that
early administration of aspirin does not elevate the risk of
post-operative bleeding following CABG. Pneumonia is the
common complication of post-open heart surgery, which is
related to multi-comorbidities, poor cardiac function, inad-
equate chest care and rehabilitation [10]. The patient pre-
sented with post-operative pneumonia and empyema, com-
plicated with sepsis and poor nutrition status, whichmay af-
fect the healing of sternal wound, leading to potential risk
of bleeding. Furthermore, the nutritional status is a criti-
cal concern for patients undergoing CABG. Several studies

have shown a significant correlation between malnutrition
and increased mortality as well as prolonged hospitaliza-
tion duration [11]. Malnutrition also exerts detrimental ef-
fects on the cardiovascular, immunological, endocrine, gas-
trointestinal systems, and the healing process during the re-
covery phase [12]. The serum albumin level and lympho-
cyte count can serve as independent prognostic factors for
patients with coronary artery disease undergoing coronary
artery CABG [13]. Thus, potential risk factors contribut-
ing to delayed bleeding from the LIMA bed may include
late discontinuation of anti-platelets agents, poor nutrition
or sepsis related delayed sternal wound healing, and possi-
bly exposure too much distal LIMA tail after ligation. Bed-
side real-time echocardiography can offer immediate infor-
mation for the differential diagnosis of shock in an emer-
gency room setting [14]. The initiation of ECMO should be
contemplated in instances of refractory cardiogenic shock
to stabilize the patient, providing a window for decision-
making and the pursuit of a comprehensive differential di-
agnosis [15]. Alternatively, sono-guided tube drainage of
the bloody contain may temporarily relieve the obstruction
of the RV. However, the drainage may not be adequate due
to the already formed blood clot, rather than pure fluid, in
the hematoma mass.
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Fig. 3. Photograph of LIMA bed bleeding. An active bleeder was identified over the distal left internal mammary artery (LIMA) bed,
exhibiting pulsatile bleeding. Yellow arrow indicates the active bleeding from LIMA bed.

Fig. 4. Photograph of follow-up echocardiography image. Compared to preoperative echocardiography (Left), the hematoma was
subsided with preserved right ventricle (RV) and left ventricle (LV) contractility showing in 1-year follow up echocardiography (Right).

Conclusion

Caring for patients who have undergone CABG is
a crucial concern, and delayed surgical bleeding over the
LIMA bed after CABG is a very rare complication. Both
bedside echocardiography and chest computed tomography

scans are valuable tools for differential diagnosis when a
patient presents with cardiogenic shock. V-A mode ECMO
can be a life-saving strategy if profound shock develops,
providing time for subsequent chest exploration for blood
clot evacuation and checking for bleeders.
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