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Abstract
Background

Heart transplantation is a major method in the treatment of end-stage heart disease. Acute type A aortic
dissection is a rare and life-threatening disease requiring emergency surgery. Although surgical treatment
has achieved certain progress in terms of techniques and equipment in the recent years, the surgical
mortality rate is still as high as 25%. It is very rare for patients with end-stage heart disease to
simultaneously contract aortic dissection. This study will explore the main points of care after end-stage
heart disease combined with aortic dissection.

Results

The cold ischemic times of the donor heart of the two patients were 340 min and 361 min, and the
cardiopulmonary bypass times were 381 min and 411 min. Both were successfully operated and
discharged uneventfully.

Conclusions

The combination of heart transplantation with aortic dissection surgery is complicated and is prone to
multiple postoperative complications. The nursing staff is required to master the main points of care
after heart transplantation and aortic dissection, observe problems in a timely manner, intervene early,
and promote the patient’s recovery.

Introduction
Heart transplantation is an important approach in the treatment of end-stage heart disease and complex
congenital heart disease [1]. Acute aortic dissection (AAD) is a rare life-threatening condition, and its
diagnosis and treatment is still a challenge. According to the Stanford classi�cation, AADs involving the
ascending aorta are classi�ed as type A dissections [2]. Acute type A AD (ATAAD) usually requires
emergency surgery. Without surgery, 50% of patients would die within 24 hours of onset, and the mortality
rate is about 1%–2% per hour [3]. Although we have made some progress in technology and equipment in
recent years, the surgical mortality rate is still as high as 25% [4]. When surgery for these two diseases is
performed at the same time, complications of various organ systems may occur postoperatively.
Additionally, this combined operation has high requirements for postoperative medical management. Our
center performed two heart transplants in combination with ATAAD, ascending aorta replacement, total
aortic arch replacement, descending thoracic descending aortic stent elephant trunk surgery, in April 2018
and February 2019. In recent years, with the continuous improvement of the surgical technology in aortic
dissection (AD), postoperative mortality has been signi�cantly reduced, but early postoperative
complications are still an independent risk factor for hospital mortality in patients with AD [5].
Additionally, infection is the main cause of death in patients after transplantation [6]. Postoperative
medical treatments and nursing interventions are key to prevent and reduce complications, as well as an
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important guarantee for improving the e�cacy of transplantation and improving the quality of life of the
patients. This nursing report aims to explore the clinical nursing strategy for patients with end-stage heart
disease and ATAAD.

Methods
Clinical data

Two patients were diagnosed with dilated cardiomyopathy and ATAAD. Case 1 (patient A), age, 62 years;
height, 173 cm; and weight, 56 kg. On April 13, 2019, patient A was admitted to our hospital with "ATAAD,
dilated cardiomyopathy, heart function grade IV." the patient had undergone percutaneous coronary
intervention for coronary heart disease 7 years ago and had a favorable recovery. In the same year,
patient A’s transthoracic echocardiography (TTE) report showed dilated cardiomyopathy, severe mitral
regurgitation, severe aortic regurgitation, and an ejection fraction (EF) of 65%. Patient A has received
long-term treatments for high blood pressure, controlling heart rate, and antiplatelets. In October 2018,
patient A experienced shortness of breath after activity. The symptoms above worsened after half a year.
Case 2 (patient B), age, 61 years; height, 160 cm; and weight, 60 kg. Patient B underwent mechanical
aortic valve replacement in 1996 and mechanical mitral valve replacement in 2000. Patient B had a
favorable recovery after the operation and took warfarin anticoagulant for a long time. In January 2019,
patient B developed shortness of breath, chest tightness, and chest pain. After 3 months, patient B’s TEE
report revealed AD, severe tricuspid regurgitation, and moderate pulmonary hypertension. The systolic
function of the left ventricle was signi�cantly reduced, with an EF of 18%.

Surgical methods

Both the patients underwent general anesthesia and deep hypothermia cardiopulmonary bypass for
allogeneic orthotopic heart transplantation, ascending aorta replacement, total aortic arch replacement,
descending thoracic descending aortic stent elephant trunk surgery at our center. After the donor heart
was sutured, the nasopharyngeal temperature was reduced to 25 °C; whereafter, the circulation was
arrested. The ascending aorta and the aortic arch were cut longitudinally, and the arti�cial vascular stent
was inserted into the descending aorta. Island anastomosis technique was performed, and the arterial
wall around the vessel island was reinforced. Surgeon trimmed the graft at the proximal end of the stent
to create the vessel island and anastomose the stent vessel. Constructed the distal end of the ascending
aorta for the donor heart to restore cardiac circulation and the heart to return to beating on its own.

Surgical Result
Both patients returned to the intensive care unit (ICU) easily after the operation. The ventilator assistance
times of patient A was 106 hours and of patient B 130 hours. The ICU monitoring time of patient A was 8
days and of patient B 24 days, respectively. Early postoperative complications were one case each of
renal insu�ciency and chylothorax. No rejection had occurred. Both patients recovered and discharged.
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Postoperative care

ATAAD surgery and heart transplantation are both high-risk operations. In this study, two patients
underwent the above two operations at the same time. These procedures are technically demanding.
Although ATAAD surgery and heart transplantation has made technological advances in recent years,
problems of large trauma, blood loss, severe postoperative conditions, and rapid changes still persist [7].
If effective monitoring, treatment, and care were not provided in time, the disease can progress and
deteriorate at any time and may even lead to death. Therefore, nursing tasks are extremely substantial,
and higher technical requirements are put forward for nursing.

Hemodynamic monitoring

Maintaining hemodynamic stability is the key to ensuring tissue perfusion. After transplantation, the
donor heart suffers from different degrees of damage due to ischemia and reperfusion injury. Clinical
manifestations such as increased central venous pressure (CVP), increased pulmonary artery pressure,
hypotension, and oliguria will occur [8, 9]. Therefore, postoperative inotropic drugs and vasodilators are
routinely used to maintain cardiac function [10]. When multiple positive inotropic drugs are pumped
intravenously, changes in the heart rate, heart rhythm, and blood pressure should be monitored, and the
drug concentration and dose should be dynamically adjusted to avoid arrhythmia.

Patients in this study entered the laminar �ow monitoring room after surgery and used a multi-function
monitor to continuously monitor various hemodynamic indicators. The heart rate and rhythm, arterial
blood pressure, mean arterial pressure, and CVP were recorded every 30 min. Swan-Ganz �oating
catheters were placed after surgery to monitor cardiac output, pulmonary artery pressure, and pulmonary
capillary wedge pressure. At postoperative 24 hours, the above indicators were recorded at every hour,
and the cardiac output index was monitored every 8 hours to guide treatment and nursing measures. The
pericardial mediastinal drainage and urine output was recorded every hour and the peripheral circulation
of the limbs was also monitored. The patient's heart rate was maintained at 90-110 beats/min and the
blood pressure at 100-120/60-70 mmHg.

When a special medicine was used, it was pumped at a constant rate through a micro pump. The effect
of the medicine was closely observed. Both cases received intravenous epinephrine 0.025-0.08 μg/kg·min
after surgery. One patient was administered norepinephrine 0.025-0.20 μg/kg·min and levosimendan 0.1
μg/kg·min because the blood pressure was as low as 80/30 mmHg 24 hours after surgery. In the other
case, epinephrine was stopped 24 hours after surgery and replaced with dopamine 5 μg/kg·min and
levosimendan 0.1 μg/kg·min. The arterial blood pressure and mean arterial pressure were maintained at
98-120/55-85 mm Hg and >60 mm Hg. The dosage was adjusted according to the patient's clinical
e�cacy. Moreover, the continuous and accurate administration of the medicine was ensured to maintain
the stability of the circulation.

Strictly manage the amount of input and output to ensure the balance of water and electrolyte
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CVP refers to the blood pressure near the right atrium, superior vena cava, or inferior vena cava. It is an
important indicator for evaluating blood volume and right heart function [11]. CVP was monitored Q1h
after surgery, and at Q2h was changed the next day. CVP should be maintained below 10 cm H2O, while
maintaining a stable blood pressure [12]. In the early stage, due to the large amount of water in the body,
diuresis should be enhanced, and colloidal �uid should be infused to ensure normal cardiac output [13,
14], while maintaining good hemodynamics to prevent hypotension. When AD was complicated by heart
failure, or when the dissection involved the renal artery, it can cause renal malperfusion. Additionally,
improper perioperative antihypertensive treatment can cause hypotension and lead to poor renal
perfusion. Tissue ischemia caused by intraoperative circulation arrest and reperfusion injury caused by
cardiopulmonary bypass can lead to renal damage [10]. Cardiopulmonary bypass surgery will present as
low on the urinometer [15]. Therefore, we noted the amount of input and output every day for 24 hours,
and kept the balance of the amount of input and output.

The CVP of the two patients was maintained between 11-15 cm H2O on the day after surgery and rose to

19-20 cm H2O on the 3rd and 4th day after surgery, respectively. The nurse conveyed to the doctor to
perform diuresis in time and controlled the amount and rate of infusion to maintain CVP below 13 cm
H2O. The CVP of the two patients was maintained below 10 cm H2O on the 7th and 8th day after
operation. Troponin T, troponin I, and pro brain natriuretic peptide were tested before and three days after
surgery. The nurse maintained electrolyte and acid-base balance, and gave special attention to preventing
hypokalemia, hyperkalemia, and acidosis. One of the patients had low urine output after surgery and was
given hemodialysis. The hemodialysis process accurately recorded the dialysis time, amount of
dehydration, and amount of heparin. Patient's femoral venous hemodialysis tube should be observed
during each shift for any bleeding, exudate, etc. In addition, patients were instructed not to compress the
tube placement when moving or turning to prevent the tube from falling off.

Arrhythmia monitoring

After heart transplantation, the donor’s heart loses its innervation, which leads to poor neuroregulation
and body �uid regulation. Therefore, postoperative arrhythmia can often occur. Echahidi‘s study [16]
demonstrated that the incidence of atrial �brillation after cardiac surgery was relatively high, with a total
incidence of nearly 40%.

After entering the ICU, the patient's heart rate and heart rhythm changes were closely monitored. The
bedside 12-lead electrocardiogram was checked once a day for a week. In both cases, temporary
pacemakers were indwelled during the operation. Nursing work included properly �xing the pacing lead,
observing the pacing effect, and battery signal, and timely adjustment of the pacemaker parameters. We
adjusted the pacing heart rate to 80-100 beats/min, the sensitivity was 1.6-2.0 mv, and the output voltage
was 2.0-6.0 V. During the early recovery of the spontaneous heart rate, the pacemaker and pacing
frequency were kept slower than the spontaneous heart rate. Two patients in this group had sinus rhythm
after operation, and no complicated ventricular arrhythmia or atrioventricular separation occurred.
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Respiratory function support

Mechanical Ventilation

Patients with heart transplantation combined with aortic dissection have poor cardiopulmonary function
and unstable disease. To ensure oxygen supply and maintain normal gas exchange after the operation,
both patients were returned to the ICU and were placed on a ventilator to assist breathing. According to
the blood gas test results and oxygenation index in the early postoperative period, the ventilator
parameters should be adjusted reasonably. If PaO2/FiO2 ≤ 200 mm Hg, a high-frequency low-tidal
volume lung protective ventilation strategy was adopted. This strategy could limit the excessive
expansion of the alveoli in the non-gravity dependent area at the end of expiration and maintain the
optimal lung volume at the end of expiration. This was conducive to the expansion of collapsed alveoli
during the operation, increasing the ratio of ventilation to blood �ow and the oxygenation index [17]. In
patients with hypoxemia, lung compliance decreases and airway resistance increases. The airway
platform pressure should be maintained below 30 cm H2O. Patients usually need to be sedated, and
muscle relaxants should be given if necessary [18].

The ventilator modes used by the patients in this study were all synchronized intermittent mandatory
ventilation (SIMV). The parameter settings in this mode were: FiO2 80%, VT 450 ml (<8 ml/kg), positive
end-expiratory pressure 8 cm H2O, F 16 times/min, E: I = 1: 1.5. The patient's spontaneous breathing rate
and rhythm were closely observed by the nurse, and changes in blood pressure and heart rate were also
monitored. The peripheral blood oxygen saturation should be closely monitored and blood gas test
should be performed conditionally. Depending on the blood gas results, the nurse contacted the doctor in
time to adjust the ventilator parameters. The nurse must ensure the normal operation of the ventilator
and detect the various alarms in time.

Prevention of hypoxemia

The hypothermia and reduction of lung tissue perfusion caused by deep hypothermic circulatory arrest,
as well as systemic in�ammatory response caused by ATAAD, all increased the incidence of acute lung
injury. The symptoms of lung injury in most patients can be improved after perioperative lung protection
treatment, but a considerable number of patients who experienced aggravation and eventually died were
still known [19]. Patients with acute lung injury requires to maintain arti�cial airway and mechanical
ventilation, which leads to prolonged ICU time and average hospital stay. Therefore, it is extremely
important to treat postoperative hypoxemia.

The two patients in this study were not fully awake and restless after the operation. They were ventilated
using the ventilator, which caused the airway pressure of the ventilator to rise, and the symptoms of
hypoxia appeared. In this condition, dexmedetomidine 1 mg/kg/h was used with micropump in
accordance with the doctor's advice. The sputum suction at our center was used with a closed suction
tube, which would not interrupt the oxygen supply, and at the same time avoided cross-infection caused
by sputum ejection. One patient developed low blood oxygen partial pressure on the third day after
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surgery, and the traditional sputum suction effect was poor. Therefore, bronchoscopy was performed for
sputum suction, which signi�cantly improved the patient’s blood gas status and lung function. Another
patient developed tridentation on the 4th day after the tracheal intubation was removed, and the blood
oxygen saturation decreased progressively. The tracheal intubation was immediately reintubated. After
the improvement of blood oxygen saturation, he changed to double nasal canal oxygen on the 14th day
after operation.

Prevention of infection

Infection is the main complication after a transplantation [20], with an annual fatality rate of nearly 20%,
which is the main cause of death in transplant patients [6]. Among the many causes, opportunistic
infections caused by the application of immunosuppressants are the most prominent. Additionally,
infection is also a common complication after ATAAD. Previous studies have shown that independent risk
factors for infection within 6 months after surgery include advanced age, ventilator support, ventricular
assist devices, OKT3 induction therapy. [21].

One patient in this study had a small amount of exudation from both the lungs on the bedside chest
radiograph on the second day after surgery, and the blood culture indicated Klebsiella. The nursing
measures of our center were  strict aseptic operation: nurse maintained aseptic operation when invasive
operations were performed on the patient, such as sputum suction, puncture and intubation, blood
transfusion;  protective quarantine: direct entry of the patient into the sterile single room from the
operating room; in addition to reduced personnel access and special care. All items in the room were
disinfected with ultraviolet rays or were wiped with chlorine-containing disinfectant before entering.
Temperature and humidity indoors was maintained properly. In case of family visits, relevant missions
were provided and protective isolation must be conducted.  Antibiotics and antiviral drugs should be
prophylactically used.  Oral care: If patients had oral ulcers, they should be given regular oral care, and
nystatin must be applied to the ulcer surface, 3-4 times a day. Nurse checked the patients’ oral
leukoplakia or ulcers during each shift and the patients were instructed to rinse their mouths before and
after meals.  Pulmonary care: under the guidance of a cardiac rehabilitation specialist, nurse would turn
the patient over and pat their back to prevent falling pneumonia. Inhalation drug therapy was performed
four times a day to prevent lung infection;  Prevention of skin complications: The skin of the patient was
wiped every morning and evening after the operation.  The indwelling pipesuch as a thoracic and
pericardial drainage tube, central venous catheter, and urinary catheter, must be removed as soon as
possible.

The application of immunosuppressive agents and the observation of rejection

Acute immunological rejection usually occurs early on after transplantation and is easier to detect. The
application of a variety of new anti-rejection drugs has made acute rejection easier to control. Chronic
rejection occurs in the late stage after transplantation. Effective treatment drugs for rejection are lacking,
so the treatment is very di�cult. Studies have shown that the graft dysfunction could reach 50% after 3
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years of heart transplantation [22]. Strictly observed acute rejection after operation include fever,
unexplained drop in blood pressure. At the same time, observation and education of adverse reactions of
immunosuppressants should be considered. After taking immunosuppressive agents, patients may
experience different degrees of gastrointestinal reactions, bone marrow suppression, and etc. Patients
would present with nausea and vomiting, leukopenia, and etc. Additionally, hormones can cause hair to
increase and thicken. Patients were instructed not to discontinue the drug without consultation because
of the changes in appearance.

The timely and reasonable application of immunosuppressants and close monitoring after heart
transplantation can effectively reduce the occurrence of rejection. Two patients in this study were given
basiliximab 20 mg and methylprednisolone 500 mg intravenously. In the �rst 3 days after the operation,
both cases received methylprednisolone 500 mg intravenous infusion of pulse therapy once a day. After
operation, FK506, mycophenolate mofetil capsules, and methylprednisolone were used to prevent
immunosuppression and treat rejection. The blood concentration of the immunosuppressant tacrolimus
was regularly monitored and maintained at 20-25 ng/mL. Before discharge, patients and their families
were instructed to identify signs of rejection and issue education sheets. Patients were informed to take
immunosuppressive agents as prescribed by the doctor for life, and to go to the hospital for regular
review. The patients were discharged for 6 months and visited the hospital for follow-up. No rejection had
occurred in the two patients.

Nervous system care

Nervous system complications are the most common complications after cardiac surgery, transient brain
dysfunction accounts for the majority, followed by spinal cord injury and cerebral infarction [23]. A
Japanese study demonstrated that deep hypothermia itself and long brain perfusion time would
aggravate nerve damage, which was more obvious in the elderly patients [24]. Both patients in this study
were awake 4 days after the surgery. One patient developed mental symptoms, manifested as cognitive
impairment, hallucinations, delirium, and restlessness. He was treated with Xingnaojing injection,
methylprednisolone, and olanzapine, and the patient's mental state gradually recovered. Previous study
showed that preoperative hypertension, especially refractory hypertension with poor drug control, was a
risk factor for neurological complications after surgery [25]. Both patients had a history of hypertension
before surgery, and their arterial blood pressure was closely monitored after surgery. In this study, we
controlled the patient's systolic blood pressure at 100-120 mm Hg. And we determined the GLASS scores,
measured the pupil size, and checked the light re�ection at every 4 hours after the patient had entered the
ICU. A nurse observed the activity of the limbs every 8 hours and conducted muscle strength assessment.
Additionally, we monitored the patient’s limb arterial pulsation, skin color, temperature, and pain response.
Neither of the two patients in this group presented with paraplegia or limb weakness.

Pipe care

Both cases were intubated with one each of a thoracic and pericardial drainage tube, central venous
catheter, and urinary catheter. Nursing work included: observing the nature and quantity of the drainage
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�uid and the temperature of the drainage �uid. When the drainage volume lasted for 2 h > 200 mL, or
when the drainage �uid was red and warm, it was indicative of active bleeding. Whereafter, it was
necessary to get ready for bedside thoracotomy . If the pericardial drainage tube suddenly decreased,
acute cardiac tamponade should be prevented, which can clinically manifest as a decrease in blood
pressure, an increase in the heart rate, pallor, profuse sweating, and jugular venous dilation. Therefore, a
nurse would check the scale of each pipeline at every shift, change the dressing in time, and squeeze the
chest tube regularly to prevent blood clots from blocking the pipeline. Each pipeline was wrapped with a
sterile treatment towel to ensure sterility. Patient A had an increase in the pleural �uid volume on the 4th

day after the operation, and the highest peak of 1530 ml appeared on the 10th day. The chyle test was
positive. Fat-free and high-protein foods were provided according to the advice of the nutrition
department to maintain their nutritional status. The chest tube was removed 28 days after the operation,
the chyle test was negative, and the nutritional score (NRS2002) was 2 points. In the other patient, the
thoracic cavity and pericardial drainage tube were removed 13 days after the operation.

Conclusion
Two patients with heart transplantation combined with AD were discharged from the hospital after strict
observation and care of their condition. The patient had no cardiac insu�ciency or rejection in the 6-
month follow-up after discharge. Heart transplantation combined with AD is prone to various serious
complications after the operation, involving various tracheal systems. Therefore, nursing staff should
understand the clinical manifestations of the various complications, which is conducive to their early
detection and prevention. The application of immunosuppressive agents should emphasize
individualization, depending on the recipient's immune status and systemic organ function status.
Therefore, postoperative discharge education and regular follow-up of patients are particularly important.
At present, reports of patients with such a surgery are few, and the medical care experience is limited.
Therefore, nursing experience and long-term treatment and nursing strategies should be explored further.
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