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Abstract

Resternotomy for bleeding remains a significant complication with increased rates of morbidity and mortality. Right ventricular

laceration from fractured sternal wires is rare cause of postoperative bleeding. A 68-year-old man presented for coronary artery

bypass grafting (CABG). Postoperatively, he had a chronic obstructive pulmonary disease (COPD) exacerbation. He initially

responded to treatment, and shortly after mobilizing, acutely decompensated hemodynamically. A bedside echo revealed

significant pericardial effusion. The patient was taken urgently for re-exploration with a diagnosis of cardiac tamponade. All

sternal wires were fractured, and a right ventricular laceration was identified. The laceration was repaired, and the patient

recovered well postoperatively. Postoperative hemorrhage can occur in cardiac surgical patients, but rarely is the cause laceration

secondary to sternal wire fracture. Alternative sternal closure techniques should be considered in this and other high-risk groups

of patients. Patients with sternal dehiscence should be monitored closely and definitive management should not be postponed.
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Abstract

Resternotomy for bleeding remains a significant complication with increased rates of morbidity and mortality.
Right ventricular laceration from fractured sternal wires is rare cause of postoperative bleeding. A 68-year-
old man presented for coronary artery bypass grafting (CABG). Postoperatively, he had a chronic obstructive
pulmonary disease (COPD) exacerbation. He initially responded to treatment, and shortly after mobilizing,
acutely decompensated hemodynamically. A bedside echo revealed significant pericardial effusion. The
patient was taken urgently for re-exploration with a diagnosis of cardiac tamponade. All sternal wires were
fractured, and a right ventricular laceration was identified. The laceration was repaired, and the patient
recovered well postoperatively. Postoperative hemorrhage can occur in cardiac surgical patients, but rarely
is the cause laceration secondary to sternal wire fracture. Alternative sternal closure techniques should
be considered in this and other high-risk groups of patients. Patients with sternal dehiscence should be
monitored closely and definitive management should not be postponed.

Keywords: Heart surgery, right ventricle, laceration, complication, sternal wire

Background

Resternotomy for bleeding and cardiac tamponade following coronary artery bypass grafting (CABG) remains
as high as 2-6%.5,9 This remains a significant complication leading to prolonged cardiovascular intensive care
unit (CVICU) stay.7 Resternotomy patients have been found to experience mortality rates as high as 22%.12

While bleeding and cardiac tamponade post cardiac surgery is typically attributed to coagulopathy or surgical
hemostasis, reports of right ventricular (RV) laceration secondary to sternal wire fractures are exceedingly
rare.6,10 Informed consent was obtained for the following case report. International review board approval
and clinical trial registration were not applicable.

Case Presentation

A 68-year-old male presented with six months of progressive exertional chest pain radiating to the neck.
His past medical history includes diabetes type II, a myocardial infarction 20 years prior, COPD, gas-
troesophageal reflux disease, gout, dyslipidemia, and a retinal detachment repair. He was found to have
three-vessel coronary artery disease on cardiac catheterization and subsequently underwent triple CABG
using left internal mammary artery and saphenous vein grafts via median sternotomy. The sternum was
closed using six No.6 steel wires in a figure 8 fashion. The chest tubes drained 410 mL in total and were
removed. The patient was stable and was transferred from the cardiovascular intensive case unit (CVICU)
to the ward.

On post-operative day four, the patient was transferred back to the CVICU due to increasing respiratory
requirements, in what appeared to be a COPD exacerbation. The patient improved with medical therapy.
On postoperative day six, the patient’s sternum was noted to be unstable on physical exam with no evidence
of sternal wound infection. Chest x-ray revealed a fractured sternal wire (figure 1). The patient was
scheduled for repair of his sternal dehiscence the following day. While awaiting reoperation, the patient was
ambulating with minimal assist and developed shortness of breath, became pale with cool extremities, and
had bleeding from his sternal incision. Repeat chest x-ray showed new left pleural effusion (figure 2) and
bedside echocardiogram showed a significant pericardial effusion. The patient was resuscitated with fluids,
received two units of packed red blood cells (pRBC), and was started on norepinephrine. He was taken
emergently to the operating room for re-exploration. On re-exploration, there were large mediastinal clots
and all sternal wires were fractured with an injury to the free wall of the RV. The laceration was successfully
repaired using a pledgeted 4-0 prolene suture. The patient was transfused a single unit of pRBC intra-
operatively and was transferred to the CVICU with stable hemodynamics. He was successfully extubated
the next day and discharged home 15 days after his initial procedure.

Discussion
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Postoperative hemorrhage in cardiac surgical patients have been associated with surgical team experience,
effects of hemodilution, hypothermia, inadequate reversal of heparin, thrombocytopenia, impaired platelet
function, deletion of coagulation factors, and fibrinolysis.1,6,10 However, RV laceration from a fractured
sternal wire is rare. One other case by Gong et al discusses fatal bleeding due to sternal steel wire fracture.
Similarly, the cause of sternal wire fracture was thought to be due to increased cough in this case.

There are different methods used for sternotomy closure including a series of wires or a figure-of-eight method.
With all types of sternal closure, there is some movement of the sternal halves under physiological loads,
but with regimented sternal precautions complications are minimal.4 The mechanism of sternal fracture
is generally thought to be caused by patient movement, but a recent study in the Journal of Orthopedic
Research performed a biomechanical evaluation on the role of cerclage wire failure. Sternal wires have a
material yield or failure strength, which if surpassed leads to deformities of the material.2 If sternal wires
are to remain the gold standard for sternotomy closure, new techniques and/or materials must be developed
to ensure tensile strength is not surpassed.

Risk factors for sternal dehiscence include COPD, re-operative surgery, renal failure, diabetes, chronic steroid
use, morbid obesity, concurrent infection and acquired or iatrogenic immunosuppression. Our patient had
an existing diagnosis of COPD, which brings to question whether an alternative method should have been
used as primary closure.

A one-year follow-up of the ZipFix (Johnson and Johnson, New Brunswick, NJ) trial showed greater clinical
advantages with regards to pain and sternal dehiscence post-surgery by using sternal ZipFix compared
to conventional steel wire closure.8 Recent studies suggest that rigid plate fixation may lead to reduced
sternal complications in high risk patients, improved perioperative survival, decreased length of hospital
stay, improved pain and activity management with improved osteosynthesis.3,7,11 While other innovative
techniques of sternal closure have been discussed such as reinforced wires, sternal plating and cables; none of
these methods have been found to be reliable techniques or cost efficient when compared to sternal wires.3,4

Conclusions

Although the patient was stable at the time of sternal dehiscence and wire fracture, he acutely decompen-
sated prior to the planned procedure. Fortunately, the patient was in the CVICU for respiratory concerns
allowing for immediate attention and resuscitation. This raises the question of whether the diagnosis of
sternal dehiscence with a fractured wire should be an indication for urgent reintervention to prevent such
complications. Further investigation and innovation is required to improve sternal closure techniques and
materials in addition for the development of protocols to recognize and manage sternal wire fractures with
sternal dehiscence.
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Figure Legends

Figure 1: Inferior sternal wire fracture seen on chest x-ray following COPD exacerbation

Figure 2: Left pleural and pericardial effusions seen on chest x-ray
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