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Abstract

Background: we report a case of a 23-year-old male with CHF 
due to Shone’s syndrome s.p multiple open-heart surgeries, ag-
gressive medical  therapy, and implanted CRT-D device.  He has 
been managed by pediatric and adult cardiologists, cardiovascular 
surgeons, nephrologists, and general internists for many years. He 
came to us with acute respiratory failure, acute kidney injury and 
fragility due to advanced stage of CHF with reduced ejection frac-
tion. After decent attempts trying to treat him, eventually the deci-
sion of transition to hospice care was made. 

Case Report: He was started furosemide 120 mg IV; the plan was 
to continue him on diuretics with temporal improvement record-
ed. As per his Pediatric cardiologist he is an advanced case of CHF 
with too frequent exacerbations and hospital admissions, and not a 
candidate of Heart transplant because of guarded prognosis It was 
also noted that the patient still had frequent hospitalizations with 
CHF exacerbations complicated with AKI despite maximum medical 
therapy. With Palliative care, pediatric cardiologist and Nephrolo-
gist all involved, the ultimate decision made to discharge home un-
der strict hospice care plan which will be taken care by a home visit 
nurse provided thought hospice care Agency.

Conclusion: The report shed lights on shone syndrome related 
CHF, the course of the disease, treatment options and ultimate goals 
of care. In patients who continues to be symptomatic despite maxi-
mum medical and surgical therapy, the decision of  implementing 
more invasive treatment options will greatly depend on goals of 
care and overall weight of risk vs. benefits.

Introduction

Born and raised in UK, Dr. John Desmond Shone initially 
served as a soldier during world war before he joined school of 
medicine and graduated from university of London in 1953 and 
immigrated to North America in 1957 to practice as a general 
pediatrician. Under supervision of Dr Jesse Edward, he noticed 
series of congenital heart defects including “parachute mitral 
valve”, supra valvular ring of the left atrium, subaortic stenosis, 
and coarctation of the aorta, he then described “Shone” syn-
drome with help of Dr Edward [1]. Paucity of literature descrip-
tion of the condition contributes to the deficiency of overall 
management recommendations of the condition [2]. Despite 
being congenital anomaly with relatively short life expectancy, 
very rare cases are reported in adults, the older I found is a case 
of Incomplete Shon’s complex in a 55-year-old woman [3]. Com-
mon manifestations are Variants of Heart failure syndromes, ar-
rhythmias, and resistant hypertension.

Case Report

Past Medical History

Immediate post-delivery assessment showed evidence of 
a group of congenital cardiac defects, including coarctation of 
the aorta, bicuspid aortic valve, a large mid muscular ventricu-
lar septal defect, and large secundum atrial septal defect. His 
ventricular septum was posteriorly deviated. Three days after 
delivery, his coarctation of the aorta was repaired with a sub-
clavian flap, and in a month, he underwent surgical repair of a 
muscular ventricular septal defect and a secundum atrial septal 
defect with no evidence of residual defects.

At 16 months, an aortic valvotomy and myectomy was 
done, and at 6-1/2 years, balloon dilation of the aortic valve 
was done. The gradient was reduced from 60 down to 20 
mmHg. With another Balloon dilatation done at 13 years 
old, he then developed complete heart block with tem-
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porary pacing lead which resolved after approximately six 
days. In 2014, he was admitted with the first ever exacerba-
tion of congestive heart failure treated with Lasix. His Echo 
showed systolic dysfunction LVEF=31.4%, CHF improved on 
milrinone, lisinopril, digoxin, and diuretics to LVEF=45%. 
At the age of 16 years, he underwent aortic valve replacement 
with a 25 mm St Jude valve and complete heart block requiring 
placement of a tri-chamber biventricular pacemaker. Further 
genetic investigation was discussed as there may be a genetic 
component of his cardiomyopathy, whole genome microarray 
was normal, whole exon sequencing recommended however 
additional studies have not been pursued.

At 18 years, admitted for congestive heart failure, and at 21 
years admitted again with symptoms of congestive heart fail-
ure with shortness of breath and grunting. LVEF was 16.6%. 
Lisinopril, diuretics, and metoprolol have been titrated up. At 
21 years, 8/20/2020, seen at UW health heart failure clinic, 
Mom's question was regarding heart transplant and process 
that he will go through if he requires that. Stress test was rec-
ommended as well as increasing his metoprolol to 50 mg daily 
because his blood pressure was 124/60 the day he was seen. 
This suggests that he may tolerate a higher dose of metoprolol. 
LVEF was slightly improved to 28.4% and stress test, He tolerat-
ed around 6 minutes, getting up to a brisk walk. No evidence of 
ischemia, arrhythmia, or chest pain. He stopped early because 
he was tired.

Clinical Presentation

23-year-old male with a complicated cardiac history includ-
ing congenital heart disease, Shone's syndrome with multiple 
surgeries in the past, CHF with reduced ejection fraction (20-
25%), diabetes mellitus type 2, sleep apnea on CPAP, factor V 
Leyden deficiency on Coumadin, cognitive impairment, chronic 
hypoxemic respiratory failure on 4 L/min of oxygen at rest and 
6 L with activity, as well as other comorbidities who was just 
recently admitted from 10/10-6 10/14, and again October 23 
through November 3 for acute on chronic heart failure, acute 
on chronic respiratory failure, acute kidney injury, presented to 
the ED with complaints of weight gain and shortness of breath.  
In the ED his labs notable for creatinine 1.8, BUN 107, alkaline 
phosphatase 135, AST 81, bilirubin 2.2, BNP 790. Chest X-ray 
showed pulmonary congestion. Troponin was elevated at 400s. 
EKG showed Ventricular paced, rate 103, PR 192, QRS 176, QTc 
555, like prior. CXR done with an impression of Suspect CHF 
exacerbation. Cardiology was consulted and that he was not a 
transplant candidate, with symptom management being rec-
ommended, and was also seen by nephrology for discussion of 
potentially starting dialysis for his compromised renal function, 
diuretics therapy initiated.

He was started furosemide 120 mg IV, his ABGS show meta-
bolic alkalosis therefore 250mg of acetazolamide was given. A 
strict monitoring of his input output and weight. He was fluid 
restricted, and - Due to AKI we held Entresto. His acute-on-
chronic respiratory failure with Hypoxia was thought due to 
pulmonary edema secondary to heart failure decompensation, 
CKD along with obstructive sleep apnea on top of obesity hypo 
ventilatory syndrome and underlying congenital heart disease. 
He was placed on currently of 5-6L oxygen via nasal cannula 
to keep saturations above 92%. His Acute kidney injury was at-
tributed to cardiorenal syndrome, the plan was to continue him 
on diuretics with temporal improvement recorded. A discus-
sion about the potential need of Dialysis was going on with the 
nephrologist but the ultimate decision was no dialysis recom-

mendations as AKI improved as well as poor prognosis of his 
underlying multiple comorbidities.

He overall did well from a diuretic standpoint and renal 
function continues to improve. After that his oxygen needs 
and Lab parameters remained static, with his shortness slowly 
improved. He had been having constipation for which he was 
prescribed bisacodyl, MiraLAX and senna with good subsequent 
bowel movements. His Potassium level was found to be below 
level likely due to excessive diuretics use, this was corrected us-
ing KCL. He also had a SIR’S alert with Tachycardia, Tachypnea 
and hypothermia, Likely misinterpretation of his Hemodynam-
ics response to the CHF state, managed conservatively.

Towards the end of his hospital course plans regarding dis-
position were discussed. As per his Pediatric cardiologist he 
is an advanced case of CHF with too frequent exacerbations 
and hospital admissions, and not a candidate of Heart trans-
plant because of multiple comorbidities, poor expected out 
come and the underlying genetic disease with overall reduced 
life expectancy. It was also noted that the patient still had fre-
quent hospitalizations with CHF exacerbations complicated 
with AKI despite maximum medical therapy. As per cardiology 
consult, this patient is high risk of having ventricular arrhyth-
mias, he was offered upgrading of his CRT-P to CRT-D but the 
mother opted to decline. With Palliative care, pediatric cardi-
ologist and Nephrologist all involved, the ultimate decision 
made to discharge home under strict hospice care plan which 
will be taken care by a home visit nurse provided thought hos-
pice care Agency. Hospice care drugs recommended by pal-
liative care team added to his medication’s reconciliations. 
Throughout hospitalization, his chronic diseases managements 
were all addressed appropriately, his blood glucose was little bit 
difficult to be controlled with long-acting insulin, pre meal act 
rapid insulin and as needed sliding scale, his warfarin dosages 
were appropriately managed according to INR. With discharge, 
we held it as the INR was found to be 4.7, the decision of re-
suming it would be deferred to hospice care. We also stopped 
Entresto, Metoprolol and metolazone because of hemodynam-
ics and philosophy of hospice. Spironolactone was added. Other 
home medications remained unchanged. Significant time spent 
with the patient and his family trying to explain the elements 
of hospice care, mother appeared deeply sad. Efforts made to 
support her with counselling, sympathy and providing answers 
for her questions. 2 weeks later, he passed away peacefully at 
home.

Discussion

Although theoretically this patient might be a good candi-
date of heart transplant having persistent New York Heart Asso-
ciation (NYHA) functional class IV Heart Failure (HF) symptoms 
refractory to optimal medical and surgical therapy (including 
use of CRT), it wasn’t recommended for this patient. The deci-
sion of whether a patient with advanced HFrEF a candidate for 
invasive treatment modalities should take into consideration 
the overall health status, cardiac history, concurrent comorbidi-
ties, Life expectancy and quality. This patient was clearly of poor 
overall health status with multiple complex cardiac history, de-
spite having many corrective cardiac surgeries and an implant-
ed CRT-P device with maximized dose of diuretics up to the level 
of getting AKI and contraction alkalosis, he continued to be a 
regular guest to emergency departments and hospitals medical 
wards.  In the last year of his Life only, he was admitted to hos-
pital on five different occasions with acute exacerbation of CHF.  
Furthermore, this patient had a baseline cognitive impairment, 
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it wouldn’t be surprising if he continued to be dependent on 
others care even if his cardiac condition managed to be solved. 
Overall risk Vs benefit was in favor of comfort-based care rather 
than invasive treatment modalities. This decision was made 
with contributions of adult cardiologist, pediatric cardiologist, 
nephrologist, and primary hospital team.

Conclusion

Shone syndrome is a rare form of congenital heart diseases 
in which early surgical intervention might be of survival benefit. 
In patients who continues to be symptomatic despite maximum 
medical and surgical therapy, the decision of implementing 
more invasive treatment options will greatly depend on goals 
of care and overall weight of risk vs. benefits. If expectations 
are not great enough, invasive treatment options would not be 
recommended over comfort-based care.
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