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Case Report

Nephropathy in a child suffering from tetralogy of Fallot
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Cyanotic congenital heart disease (CCHD) with renal 
impairment is known as cyanotic nephropathy (CN), 
which is a result of chronic exposure to hypoxia [1]. This 

is an example of cardiorenal syndrome (CRS) type 2, which if left 
untreated, may lead to progressive chronic kidney disease (CKD), 
the mortality being 51% in children suffering from both [1].The 
extent of glomerular damage is related to the duration of cyanosis 
and elevated values of hematocrit [2].

Here, we describe the case of an 11-year-old male child with 
tetralogy of Fallot (ToF) (not operated), with poor follow-up 
leading to incidental findings of nephropathy. This case has 
been reported for the need of a multispecialty approach for early 
detection and management of CN.

CASE REPORT

An 11-year-old male child presented at our center with complaints 
of breathlessness and fever for 1 day. The patient was diagnosed 
with TOF at 9 months of age and was on palliative treatment due 
to the refusal of corrective surgery. The patient was on long-term 
treatment with propranolol, torsemide, and enalapril.

On admission, the patient’s vitals were – heart rate 110/min, 
respiratory rate 38/min, blood pressure 110/60, and saturation 82% 
on FiO2 of 28%. Physical examination revealed respiratory distress 
with peripheral cyanosis and clubbing of his fingers and toes. There 
was no edema. His chest X-ray showed the classical “boot-shaped 
heart” with an upturned cardiac apex (Fig.  1). Echocardiography 
revealed ToF with an atretic pulmonary valve and severely 
hypoplastic pulmonary artery but with normal biventricular function.

The patient’s routine investigations revealed hemoconcentration 
(hemoglobin 155 g/L and packed cell volume 46.9), with deranged 
renal function tests (blood urea nitrogen 18.92 mmol/L, serum 
creatinine 300.56 micromole/L, and eGFR 16.28), proteinuria (urine 
albumin on dipsticks examination 4+ and urine protein:creatinine 
ratio 3.95), and hypoalbuminemia (22 g/L). He had normal serum 
cholesterol (4.97 mmol/L) and his electrolytes were suggestive of 
mild hyponatremia and hyperkalemia (serum sodium 134 mmol/l, 
serum potassium 5.6 mmol/l, and serum chloride 109 mmol/l). 
Ultrasonography of the kidney, ureter and bladder (KUB) reported 
small-sized kidneys (right kidney 6 × 3.1 cm, left kidney 6.6 × 
3.2 cm) with complete loss of corticomedullary differentiation, 
favoring a diagnosis of chronic nephropathy secondary to hypoxic 
damage due to CCHD.

Due to the CKD Stage 4, enalapril was discontinued 
and was advised supportive CKD management (since the 
dyselectrolytemia and other solute load were easily controllable 
on oral medication). The parents were also counseled for regular 
follow-up and a probable need for long-term hemodialysis in the 
future. The patient was stable on discharge but expired 8 months 
later. His autopsy report showed an enlarged heart with left 
ventricular hypertrophy with 80% obliteration of the lumen of the 
left anterior descending coronary artery.

DISCUSSION

Our patient presented late, having already developed CN. Early 
detection and management of proteinuria would have led to a 
slower progression of renal damage. Due to financial constraints 
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and educational ignorance, parents did not maintain a regular 
follow-up even while the child was on multiple drugs including 
enalapril for palliative care of ToF. Early changes of nephropathy 
such as proteinuria and the early rise of creatinine were missed. 
On presentation to our center, he was already in Stage IV chronic 
kidney injury.

In CN, glomerulomegaly is an important pathogenesis, 
leading to the decline of kidney function [3,4]. CN is seen in 
30–50% of patients with CCHD affecting both tubular and 
glomerular functions . The resulting effect is seen as proteinuria 
and azotemia  [3,6]. Hypoxia, polycythemia, and hyperdynamic 
circulation seem to be important factors deciding the rate of 
progression of nephropathy [7,8]. Studies have shown that 
phlebotomy helped to decrease proteinuria along with reducing 
the hematocrit [9,10]. This may be due to a reduced blood 
viscosity which seems to exert beneficial effects on hypoxia and 
glomerular permeability [11,8].

Untreated cardiac malformations in patients with CCHD have 
a high likelihood of progression to glomerular damage [12]. The 
risk of developing glomerular lesions rises sharply during the 
second decade of life if the cyanosis remains unchanged for 
more than 10 years [13,14]. A study done by Hongsawong et al. 
involving 94 patients, aged 1  month–15  years with CCHD, 
found the prevalence of CN based on significant proteinuria 
or albuminuria to be 92.55% and 58.51%, respectively. They 
concluded that CN in CCHD can be detected as early as the 1st 
decade of life, by doing annual screening using, early morning 
urine samples for urinalysis, urine protein, and albumin [15].

CONCLUSION

In our patient, the unoperated ToF led to CN. A multispecialty 
approach involving, pediatric cardiologists, nephrologists, and 

intensivists, is necessary for the management of CRS in CCHD 
patients, to improve the long-term outcomes in these high-
risk patients. Early corrective surgery is recommended to halt 
complications due to CRS. Children with CCHD should undergo 
regular screening for the detection of renal dysfunction.

REFERENCES

1.	 Holt T, Filler G. Is it time for a multi-specialty approach to cardio-renal 
dysfunction in children with cyanotic congenital heart disease? Pediatr 
Nephrol 2018;33:359-60.

2.	 Ogunkunle OO, Asinobi AO, Omokhodion SI, Ademola AD. Nephrotic 
syndrome complicating cyanotic congenital heart disease: A report of two 
cases. West Afr J Med 2008;27:263-6.

3.	 Lee BJ. The kidney in congenital cyanotic heart disease. Methodist Debakey 
Cardiovasc J 2019;15:158-9.

4.	 Hagley MT, Murphy DP, Mullins D, Zarconi J. Decline in creatinine 
clearance in a patient with glomerulomegaly associated with a congenital 
cyanotic heart disease. Am J Kidney Dis 1992;20:177-9.

5.	 Ortega-Díaz M, Puerta Carretero M, Corchete E, Martín Navarro JA, Jaldo 
MT, Albalate M, et al. A case report of cyanotic nephropathy. Nefrología 
2019;39:96-8.

6.	 Ingelfinger JR, Kissane JM, Robson AM. Glomerulomegaly in a patient 
with cyanotic congenital heart disease. Am J Dis Child 1970;120:69-71.

7.	 Hida K, Wada J, Yamasaki H, Nagake Y, Zhang H, Sugiyama H, et al. 
Cyanotic congenital heart disease associated with glomerulomegaly and 
focal segmental glomerulosclerosis: Remission of nephrotic syndrome 
with angiotensin converting enzyme inhibitor. Nephrol Dial Transplant 
2002;17:144-7.

8.	 Harrison BD, Stokes TC. Secondary polycythaemia: Its causes, effects and 
treatment. Br J Dis Chest 1982;76:313-40.

9.	 Takahashi S, Ooya K, Wada N, Inagaki T, Takana Y. Partial exchange 
transfusion improved renal function and proteinuria in a patient with 
cyanotic heart disease nephropathy. Clin Nephrol 2003;60:222-3.

10.	 Omonuwa KO, Talwar A, Dedopoulos S, Mailloux LU. Repeated 
phlebotomies improve and stabilise renal function in cyanotic nephropathy. 
BMJ Case Rep 2009;2009:bcr1020081084.

11.	 Dittrich S, Haas NA, Buhrer C, Muller C, Dahnert I, Lange PE. Renal 
impairment in patients with long-standing cyanotic congenital heart disease. 
Acta Paediatr 1998;88:949-54.

12.	 Spear GS. Glomerular alterations in cyanotic congenital heart disease. Bull 
Johns Hopkins Hosp 1960;106:347-67.

13.	 Ekulu PM, Kazadi-Wa-Kazadi O, Lumbala PK, Aloni MN. Nephrotic 
syndrome in a child suffering from tetralogy of fallot: A rare association. 
Case Rep Pediatr 2015;2015:128409.

14.	 Krull F, Ehrich JH, Wurster U, Toel U, Rothgänger S, Luhmer I. Renal 
involvement in patients with congenital cyanotic heart disease. Acta Paediatr 
Scand 1991;80:1214-9.

15.	 Hongsawong N, Khamdee P, Silvilairat S, Chartapisak W. Prevalence and 
associated factors of renal dysfunction and proteinuria in cyanotic congenital 
heart disease. Pediatr Nephrol 2018;33:493-501.

Funding: None; Conflicts of Interest: None Stated.

How to cite this article: Naik VS, Phadke VD, Kanhere SV. Nephropathy in 
a child suffering from tetralogy of Fallot. Indian J Case Reports. 2020;6(6): 
312-313.

Doi: 10.32677/IJCR.2020.v06.i06.009

Figure 1: Chest X-ray showing “Boot-shaped” heart
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