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ABSTRACT

Organ transplantation practices have witnessed tremendous advances all
over the world and in Tiirkiye in recent years, and the pre-transplantation
preparation, operation and postoperative follow-up procedures are
being meticulously handled. However, there is very limited information
about follow-up processes of pediatric patients with autism spectrum
disorder (ASD) undergoing organ transplantation. Furthermore, it is
difficult to manage the arduous and long-term care and follow-up
processes in ASD cases undergoing organ transplantation. In this case
report, an 11-year-old male patient with a diagnosis of ASD and attention
deficit-hyperactivity disorder (ADHD) was reviewed psychiatrically for
the suitability of ventricular assist device (VAD) implantation and heart
transplantation, and the multidisciplinary council process was evaluated.

The council decided that the case was suitable for heart transplantation
but not suitable for long-term intracorporeal device implantation due
to behaviors such as plucking wounds, playing with vascular access,
and being nervous about vascular access. The council stated that due
to sensory hypersensitivity of the case, implantation of such a device
may further increase anxiety, and involuntary damage to the device
may result in personal harm. We hope that this case report will guide
future endeavors to develop devices suitable for cases with ASD or other
behavioral problems.
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INTRODUCTION

The number of heart transplantations in Tirkiye has been increasing
steadily since 1996. Ventricular assist device (VAD) works as a bridge while
patients with advanced heart failure wait for a heart transplant. VADs are
mechanical pumps that support the heart and blood flow in patients with
poor heart function. VADs use a hydrodynamic centrifugal pump with
a short inlet cannula that is placed intracorporeally in the pericardium
at the apex of the ventricle, and is connected to the external unit and
batteries with the help of a cable. The cannula design and the small size of
the device facilitate intrapericardial placement. Patients carry this device
with them in a 30x45 cm bag with two replaceable batteries and a main
box with a screen. Thus, they are no longer confined to bed and hospital
dependence is reduced. Patients should be able to monitor the screen
to constantly check the battery level and alarms, and this bag and the
cables coming out of the bag must be constantly protected. Post-surgical
anticoagulant treatment is started in patients implanted with VADs
and the International Normalized Ratio (INR) is checked every week.
Furthermore, patients undergo physical examination, echocardiography
and psychiatric evaluations every month. All family members receive
training on device functions, problem-solving methods, wound dressing,
and possible complications of anticoagulant therapy (1). In addition to
protecting the device, patients and families also need to watch out for
situations such as accidental blows to the body and minor injuries due to
possible complications of anticoagulant therapy.

Highlights
+ Multidisciplinary approach is very important in heart
transplantation processes in ASD.

» Family evaluation should also be included in the heart
transplantation process in ASD.

+ Comorbid psychiatric disorders in ASD may affect
medical intervention processes.

Individuals diagnosed with autism spectrum disorder (ASD)
exhibit symptoms such as difficulty in establishing social relations,
communication difficulties, and repetitive behavior patterns (2).
Furthermore, it is difficult to manage complex situations such as organ
transplantation encompassing arduous and long-term care and follow-
up processes in ASD cases with severe symptoms (3). Even though organ
transplantation procedures have shown great advances in recent years,
there is still limited information about the care and follow-up processes
of pediatric patients with ASD.
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In pediatric and adolescent cases of VAD implantation and heart
transplantation, it is very important to ensure that the cases are
psychiatrically evaluated in the preoperative and postoperative period
(4,5). In this case report, an 11-year-old male patient with a diagnosis
of ASD and attention deficit hyperactivity disorder (ADHD), who was
hospitalized with the diagnosis of dilated cardiomyopathy and whose
preparations were completed for inclusion in the heart transplant list,
was reviewed psychiatrically for the suitability of VAD implantation
and heart transplantation and the multidisciplinary council process was
evaluated. Additionally, the objective of this case report is to create an
overview of how psychiatric conditions affect medical treatment, rather
than to discuss medical parameters, and to provide guidance for medical
device manufacturers in relation to such cases.

CASE REPORT

An 11-year-old male patient was born with the diagnoses of double
outlet right ventricle (DORV), left ventricular outflow tract (LVOT)
stenosis, ventricular septal defect (VSD), and subaortic ridge. The patient
was operated for VSD closure and total correction at the age of 4.5
months, and was reoperated for subaortic ridge at the age of 4 years. The
patient had been followed-up by a pediatric cardiologist since birth. In
August 2021, the patient applied to a state hospital with the complaints
of vomiting and abdominal swelling for 3 weeks.

In the physical examination of the patient, hepatomegaly, abdominal
ascites, and pretibial edema +1 were detected. The patient’s cardiac
examination revealed tachycardia, S3 gallop rhythm, and 4/6 mitral
insufficiency murmur. Echocardiography revealed an ejection fraction of
10%, increased left ventricular end diastolic measurement, and moderate
mitral regurgitation.

The case was referred to hospital with the pre-diagnosis of dilated
cardiomyopathy. The diagnosis was confirmed and the patient was
admitted to the Pediatric Cardiology unit. Considering the indication
for cardiac transplantation during the hospitalization period, the patient
was consulted to child and adolescent psychiatry for suitability for
ventricular assist device (VAD) implantation and heart transplantation,
and psychiatric evaluation was performed.

The patient was born 2.450 grams with normal spontaneous vaginal
delivery at 36 weeks of gestation. Five days after birth, the patient was
hospitalized for two days due to pathological jaundice. The patient was
operated at 4.5 months (VSD closure, total correction) and 4 years (sub
aortic ridge rejection) of age due to DORV. The mother was 36 years old;
the father was 37 years old, and both were medically and psychiatrically
healthy. There was no known psychiatric illness in the family.

At the age of 2 years and 9 months, the patient was diagnosed with
ASD and followed-up by child psychiatry. After ASD diagnosis, the
patient started to receive special education support and sports training.
Attention deficit-hyperactivity disorder comorbidity was noted in patient
files. Interviews with the mother and the special education teacher
revealed that the patient learned to read and write in the 2nd grade, was
indifferent to his peers and lived in a world of his own, was able to take
care of himself, ate his own food, had anger management issues until
two years ago, was very active especially in the preschool period, became
calmer and more harmonious in later years, and showed no harmful
behavior. It was learned that the patient used 2-8 mg/day aripiprazole
for 4-5 years and received 20 mg/day methylphenidate treatment for
3 months before hospitalization, and purposeless motor behaviors
decreased with treatment.
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Psychiatric evaluation concluded that the patient’s physical appearance
was compatible with his age, the patient avoided eye contact, lived in a
world of his own, had extremely poor skills in initiating and maintaining
communication, and repeated certain words in the form of echolalia
and palilalia, and formed sentences of 3-4 words. The patient was not
able to take standard tests due to his current medical and psychiatric
condition; however, considering that the patient learned to read and
write in the second grade, one year later than his peers, the patient was
clinically evaluated as having borderline intellectual functioning. The
mother reported that the patient slept regularly, but suffered from night
wakings due to pain, lost appetite due to his current medical condition,
and exhibited symptoms such as swiveling, tactile and auditory
hypersensitivity, confusing pronouns, not being interested in toys, and
obsessively watching things (sand, stone, etc.) fall but the family did not
experience problems complicating daily life for the past two years despite
the patient exhibiting purposeless motor behaviors.

Childhood Autism Rating Scale was administered to the patient by a
child and adolescent psychiatrist, and the clinical classification was made
as mild to moderate autism with a total of 31 points (6). The DSM-IV-
Based Screening and Evaluation Scale for Disruptive Behavior Disorders,
filled out by the mother, revealed a score of 7/16 for inattention, 2/8
for hyperactivity/impulsivity, 0/0 for opposition/defiance, and 0/0 for
conduct disorder (7). Based on these findings, the patient met the criteria
for ASD and ADHD according to The Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (2).

After all medical and psychiatric evaluations are completed, patients
who are planned for VAD implantation and included in the waiting
list for heart transplantation are discussed by the team leaders at the
council meeting held every Wednesday, and the final decision is made
by the council, which consists of cardiologist, pediatric cardiologist,
cardiovascular surgeon, pulmonologist, pediatric pulmonologist,
infectious disease physician, microbiologist, nephrologist, pathologist,
psychiatrist and child and adolescent psychiatrist. Before the council
meeting, pediatric patients with end-stage heart failure are evaluated
by a pediatric cardiologist, a cardiovascular surgeon, and a child and
adolescent psychiatrist.

For this case, the council decided that the patient was suitable for heart
transplantation but not suitable for long-term intracorporeal device
implantation due to behaviors exhibited during hospitalization such
as plucking wounds, playing with vascular access, and being nervous
about vascular access. The council further stated that due to sensory
hypersensitivity of the case, implantation of such a device may further
increase anxiety, and involuntary damage to the device may result in
personal harm. In this case report, written informed consent was obtained
from the patient and the patient’s parents according to Declaration of
Helsinki.

DISCUSSION

There is very limited information in the literature on heart transplantation
and VAD implantation in children with autism, and it is emphasized that
patients with autism require multidisciplinary care after VAD implantation
and in the postoperative period after heart transplantation (3). Therefore,
more frequent follow-ups in cooperation with a child psychiatrist and
nurse were planned for the case after a possible transplantation. Although
ASD does not create a significant contraindication for VAD implantation,
psychiatric evaluation concluded that the patient was unsuitable for
VAD implantation considering the current psychiatric condition of the
patient (patient could fail to show necessary care and a possible self-
destructive situation could be life-threatening) and family’s concerns.
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There is also limited information in the literature on VAD implantation in
adult patients with autism or intellectual disability. Although the absence
of intellectual disability is considered a requirement in the selection of
patients for VAD implantation, a patient with mild intellectual disability
was implanted with VAD because there was no additional behavioral
problem that could pose a risk for a possible self-destructive incident or
emotion regulation problems, and since the patient understood well the
requirements of device use (8,9).

In terms of heart transplantation, no psychiatric contraindications were
found in the presented case thanks to factors that could facilitate the
process, such as the absence of intellectual disability, good environmental
support, continued special education and sports, benefiting from
methylphenidate treatment, and supporting factors such as body
integrity remaining the same and not having to carry an external device
that needs protection. Necessary preparation steps for transplantation
were completed so that the patient would be included in the transplant
list when necessary.

In conclusion, even though this case is suitable for heart transplantation,
there are medical difficulties due to the inability to use a VAD, such
as the inability to perform bridge treatment with a VAD in the event
of advanced heart failure, prolonged hospital stay, and the need to
resort to intravenous inotropic treatments that can be administered in
the hospital. In addition, the long-term hospitalization of the patient
may increase noncompliance to treatment combined with the current
psychiatric condition of the patient. The fact that bridge treatment
cannot be performed with VAD until a suitable transplant is found
reduces the patient’s chance of survival compared to cases that can use
a VAD. Considering all these difficulties, we hope that this case report
will guide future endeavors to develop devices suitable for cases with
ASD or other behavioral problems.

Ozbaran et al. Heart Transplantation and Ventricular Assist Device Implantation in a Child with ASD

Informed Consent: Written informed consent was obtained from the patient and the
patient’s parents.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept- BO, MO, ZUT; Design- DC, ND, OA; Supervision- BO,
MO; Resource- ZUT, MO; Materials- ZUT, OA; Data Collection and/or Processing- DC,
OA, ND; Analysis and/or Interpretation- BO, ND, DC; Literature Search- DC, OA, ND;
Writing- BO, DC,ND; Critical Reviews- MO, ZUT.

Conflict of Interest: The authors declared that there is no conflict of interest.

Financial Disclosure: This study received no specific funding.

REFERENCES

1. Ozbaran M, Yagdi T, Engin C, Ulger Z, Ozbaran B, Kose S, et al. New era of
pediatric ventricular assist devices: Let us go to school. Pediatr Transplant.
2015;19:82-86. [Crossref]

2. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders, 5. ed. Washington, DC.; American Psychiatric Association;
2013. [Crossref]

3. Bailey DB, Schneider LM, Maeda K, Hollander SA, Shaw R}, Rosenthal D, et al.
Orthotopic heart transplant in a child with nonverbal autism. Austin ] Autism
& Relat Disabil. 2016;2(2):1017.

4. Diaz |, Thurm C, Hall M, Auerbach S, Bearl DW, Dodd DA, et al. Disorders
of adjustment, mood, and anxiety in children and adolescents undergoing
heart transplantation and the association of ventricular assist device support.
J Pediatr. 2020;217:220-224.e1. [Crossref]

5. Yilmaz Kafali H, Kalyoncu T, Ozbaran B, Kalyoncu E, Tuncer ON, Ozturk P,
et al. Association between caregivers’ coping and children’s psychiatric
symptoms in the heart transplantation process: a pilot study. Artif Organs.
2021;45(4):354-363. [Crossref]

6. Schopler E, Reichler R, Renner BR. The childhood autism rating scale (CARS).
Los Angeles, CA: Western Psychological Services; 2002.

7. Turgay A. Disruptive behavior disorders child and adolescent screening and
rating scales for children, adolescents, parents and teachers. West Bloomfield
(Michigan): Integrative Therapy Institute Publication; 1994.

8. Lund LH, Matthews J, Aaronson K. Patient selection for left ventricular assist
devices. Eur ) Heart Fail. 2010;12(5):434-443. [Crossref]

9. Kuroda K, Seguchi O, Matama H, Kimura Y, Iwasaki K, Toda K, et al. Left
ventricular assist device implantation in an adult male with Danon disease. |
Cardiol Cases. 2019;20(3):106-109. [Crossref]



https://doi.org/10.1111/petr.12399
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1016/j.jpeds.2019.10.022
https://doi.org/10.1111/aor.13839
https://doi.org/10.1093/eurjhf/hfq006
https://doi.org/10.1016/j.jccase.2019.06.002

