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Background 
The number of adult patients with congenital heart disease (CHD) 

is increasing in all developed countries, due in part to improved 
intrauterine diagnosis, neonatal intensive care advances, and improved 
surgical repair techniques [1]. Consequently, more adult CHD patients 
are presenting for elective, noncardiac surgery. However, adult 
CHD patients experience increased morbidity and mortality when 
undergoing noncardiac procedures as compared to their matched 
counterparts, adding increased importance to the preoperative 
assessment, intraoperative management of patient physiology, and 
postoperative monitoring [2,3]. Here, we examine two cases of adult 
patients with corrected Transposition of the Great Arteries (TGA) who 
underwent laparoscopic inguinal hernia repair and cholecystectomy.

Case presentations
Patient 1 is a 77-year-old male formerly under the care of Dr. 

Helen Taussig for congenital correction of TGA who presented with 
longstanding but increasingly symptomatic groin discomfort. His 
physical exam was consistent with a reducible right inguinal hernia 
and negative for clinical signs of heart failure. Echocardiogram 
demonstrated normal left ventricle size and function and a small 
membranous VSD, trace mitral regurgitation and a prominent 
papillary muscle. He underwent an uncomplicated laparoscopic 
bilateral inguinal hernia repair. Anesthesia was induced with propofol 
and etomidate. Neither a central venous catheter nor arterial catheter 
was used for intraoperative monitoring. Pneumoperitoneum was 
limited at 15 cm H2O. He experienced an uneventful post-operative 
course with complete resolution of his groin discomfort and return to 
all normal activities six weeks after surgery.

Patient 2 is a 34-year-old male with a history of surgically corrected 
TGA who presented with bloating, postprandial nausea, and colicky 
right upper quadrant pain. He underwent placement of an atrial baffle 
on day of life two for correction of his TGA. His physical exam was 
consistent with biliary colic and negative for clinical signs of heart 
failure. Right upper quadrant ultrasound revealed cholelithiasis, with 
a 4.5 mm stone present in the cystic duct. Echocardiogram showed a 
severely dilated right ventricle with moderately to severely decreased 
function, with posterior bowing of the ventricular septum producing a 
“pancaking” effect on the left ventricle. There was also evidence of stable 
mild to moderate aortic valve insufficiency. Pulmonary function testing 
one month prior to presentation revealed a mild obstructive lung defect, 
with faint wheezes. The patient’s SaO2 was 98% on room air though he 
complained of exertional dyspnea. He underwent an uncomplicated 
laparoscopic cholecystectomy. Anesthesia was induced with propofol 

and etomidate. Intraoperative monitoring was aided by an arterial 
catheter and central venous pressure monitor. Pneumoperitoneum 
was limited at 15 cm H2O. He experienced an uneventful post-surgical 
course, with complete resolution of his nausea, vomiting, and right 
upper quadrant pain at one-month follow-up.

Discussion
For clinicians performing laparoscopic procedures on adult CHD 

patients, perioperative assessment and management may reduce 
morbidity and mortality and lead to improve outcomes. Collaboration 
between the patient’s surgeon, anesthesiologist, and cardiologist is 
valuable before and during the procedure, as is obtaining a thorough 
history from the patient, including symptoms associated with his 
or her condition [4-6]. Preoperative laboratory testing, in the form 
of electrocardiography, echocardiograms, and chest films, is vital 
to establish a cardiovascular baseline for each patient [7]. These 
tests can also uncover residual manifestations of CHD, including 
cardiac chamber dilatation, right or left ventricular dysfunction, and 
arrhythmias, of which atrial fibrillation is the most common [6,8]. 
As the patient is given nothing by mouth prior to surgery, special 
attention should be paid to volume status to maintain blood pressure 
and viscosity close to baseline [9]. Though the American Heart 
Association argues against the use of prophylactic antibiotics solely to 
prevent endocarditis in patients whose CHD is completely repaired, 
the presence of an atrial baffle or prosthetic valve could increase the 
risk of infectious endocarditis [10]. The decision to use prophylactic 
antibiotics to prevent endocarditis during a procedure when antibiotics 
would not normally be given should be made by the patient’s team 
on a case-by-case basis, and should be considered separately from 
the antibiotics routinely provided to all patients undergoing certain 
procedures with a high risk of postoperative infection [11].

While causing less physiological stress compared to open 
surgeries, the abdominal insufflation of laparoscopic procedures has 
been shown to produce undesirable hemodynamic effects in patients 
with CHD. Increasing intra-abdominal pressures as a result of the 
pneumoperitoneum required to visualize the surgical field can lead 
to a reduction in cardiac output, as well as hypercapnea, which can 
progress to pulmonary hypertension [12]. These negative effects can be 
mitigated by maintaining low intra-abdominal pressures (8-12 mmHg) 
[13].
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Intraoperatively, the clinician’s goal is to avoid the development 
of pulmonary hypertension, which can be achieved by maintaining a 
proper balance between systemic and pulmonary vascular pressures 
in patients whose physiologic adaptive capacity may be compromised 
[5]. Although pressure shifts should be anticipated with endotracheal 
intubation and the induction of anesthesia, close communication with 
the anesthesiologist and the deliberate choice of anesthetic agents can 
help minimize these effects [14]. 

Anesthesia considerations are lesion-specific for the surgically 
repaired heart, but the most pressing concerns intraoperatively are 
the presence, size, and direction of flow through intracardiac shunts, 
pulmonary hypertension, and ventricular dysfunction. In regard to 
a shunt, the management involves controlling the factors that can 
influence its direction and magnitude, which can be achieved by 
adjusting the concentration of inspired O2, optimizing mechanical 
ventilation, and using pressors or vasodilatory pharmacologic agents. In 
general, there are no absolutely contraindicated procedures for patients 
with repaired CHD; these patients can safely undergo noncardiac 
surgeries as long as adequate preoperative evaluation and preparation, 
monitoring, and treatment are available to the surgical team.

Special attention, however, must be paid to patients who have 
undergone atrial baffle operations. In those patients, the right ventricle 
is connected to systemic circulation and might fail after years of 
overwork [15]. Every effort should be made to optimize right heart 
function; preoperative echocardiography evaluation should be made 
readily available to the anaesthesiologists and surgeons. The team 
should do everything possible to avoid hypoxemia, hypercarbia, 
and fluid overload to reduce the chance of acute right heart failure. 
Due to the potential hypercarbia from laparascopic operations, it 
might be reasonable to consider open operations in those patients. 
Arterial lines, central lines, Swan-Ganz catheters, and transesophageal 
echocardiography might help guide treatment in such situations.

Drugs which cause a dramatic drop in systemic vascular resistance 
can lead to relative pulmonary hypertension. Inhaled anesthetics, such 
as Isoflurane, Sevoflurane, and Desflurane, stimulate the sympathetic 
nervous system and cause increased heart rate and systolic blood 
pressure lasting around ten minutes, though these could likely be 
used without issue as long as they are carefully titrated to patient 
anesthetic needs [16,17]. Intubation itself can also result in generalized 
hypertension, though ensuring that the patient is adequately sedated 
prior to laryngoscopy can counter this effect [14]. 

In a compromised heart dependent on preload, clinicians should 
avoid spinal blocks as these can lead to decreased systemic vascular 
resistance and decreased preload, particularly in patients with 
significant cardiac dysfunction. Epidural anesthesia can be regarded as 
safe to use as long as it is dosed in a slow and controlled fashion and 
does not produce pronounced vasodilation [12,18,19]. Additionally, 
the coagulation status of patients receiving epidural anesthesia must be 
normalized prior to performing a neuraxial procedure, which can be 
challenging in patients taking anticoagulants.

The use of external central venous pressure monitors in lieu of central 
venous catheters is preferred in patients whose anatomy predisposes 
them to arrhythmias, or whose hemodynamic compensatory capacity 
is incompletely understood [20,21].

Postoperative monitoring and care for adult CHD patients strives 
to ensure minimal physiologic stress by preserving euvolemic status 
and judiciously controlling pain [22].

Conclusions
Elective laparoscopic surgery can be performed in adult patients 

with corrected transposition of the great arteries when careful 
preoperative assessment and intraoperative monitoring accompany 
standard surgical techniques.  
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