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Glomerulomegaly, or glomerular enlargement, was first 
reported in patients with congenital cyanotic heart disease in 
1953.1 This finding was initially noted on visual inspection and 
subsequently confirmed via morphometric measurements.2-4 
Beyond cyanotic heart disease, several other conditions are 
also associated with glomerulomegaly, including cor pulmonale, 
pulmonary hypertension, polycythemia vera, sickle cell disease, 
obesity, alcoholism, fatty liver, and cystic fibrosis.5 More broadly 
speaking, glomerular hypertrophy is generally observed in both 
congenital (oligomeganephronia, congenital solitary kidney) and 
acquired (chronic kidney disease, post-nephrectomy) conditions 
associated with reduced nephron mass and is thought to be 
due to compensatory glomerular hyperfiltration that is required 
to maintain overall renal clearance.6 The following are 10 
points to remember about glomerulomegaly and the kidney in 
congenital cyanotic heart disease.

•	 Although glomerulomegaly used to be thought of as a 
benign condition, glomerular enlargement is now known to 
be associated with increased risk of glomerulosclerosis, 
progressive decline in kidney function, and poorer 
prognosis.7

•	 In kidney transplant recipients, increasing glomerular size 
in the donor kidney is associated with a higher risk of late 
allograft dysfunction.8

•	 A threshold glomerular size that predisposes to 
glomerulosclerosis has not yet been established.7

•	 The putative mechanisms for the development of 
glomerulomegaly vary according to underlying physiologic 
abnormalities; these include increased right ventricular 
pressure causing congestion, increased blood volume, 
hypoxemia, hyperviscosity, and lipid abnormalities.5

•	 In congenital heart disease, the term “cyanotic nephropathy” 
was coined because glomerulomegaly was thought to lead to 
a decline in kidney function.9 Proteinuria is the most frequently 
observed clinical abnormality.4

•	 Glomerulomegaly in minimal change disease predicts 
subsequent progression to focal segmental glomerular 
sclerosis (FSGS).10

•	 Glomerulomegaly in proliferative (class III or IV) lupus 
nephritis has been reported to be associated with lower 
probability of disease remission at 3 years post-induction 
therapy.11

•	 Obesity-related glomerulopathy, defined as proteinuric 
renal disease in patients with a body mass index > 30 kg/
m2, is associated with glomerulomegaly and secondary 
FSGS.12,13 The classic presentation is moderate-to-massive 
proteinuria with a normal serum albumin level (in contrast to 
hypoalbuminemia seen in primary FSGS).14

•	 Obesity is an independent risk factor for the development 
and progression of chronic kidney disease.15 Even in obese 
patients who have normal kidney function, body mass index 
positively correlates with glomerulomegaly.16 Interventions to 
reduce weight—including lifestyle modifications and, when 
unsuccessful, bariatric surgery—should be considered early 
for these patients.

•	 Blockade of the renin-angiotensin system is the mainstay of 
therapy to reduce glomerular hyperfiltration. The Eighth Joint 
National Committee on Prevention, Detection, Evaluation, 
and Treatment of High Blood Pressure (JNC-8) guidelines 
recommend angiotensin-converting enzyme inhibitors 
or angiotensin receptor blockers as first-line therapy for 
hypertensive patients with chronic kidney disease.17

REFERENCES

1.	 Meessen H, Litton MA. Morphology of the kidney in morbus caeruleus. AMA 
Arch Pathol. 1953;56:480-7.

2.	 Bauer WC, Rosenberg BF. A quantitative study of glomerular enlargement 
in children with tetralogy of Fallot. A condition of glomerular enlargement 
without an increase in renal mass. Am J Pathol. 1960;37:695-712.

The Kidney in Congenital Cyanotic Heart Disease
Benjamin J. Lee, MD, MAS

HOUSTON METHODIST HOSPITAL, HOUSTON, TEXAS

This column is supplied by Benjamin J. Lee, MD, MAS, an assistant professor of clinical medicine at both the Houston Methodist Institute for 

Academic Medicine and Weill Cornell Medical College. After earning his medical degree at Harvard Medical School, Dr. Lee completed a residency 

in internal medicine at the University of California, San Francisco (UCSF). He subsequently completed a nephrology fellowship at UCSF while 

simultaneously obtaining a Master of Advanced Study in clinical research from the UCSF Department of Epidemiology and Biostatistics. Dr. Lee is 

a Fellow of the American Society of Nephrology, a Certified Hypertension Specialist through the American Hypertension Specialist Certification 

Program, and a member of the American Society of Transplantation. He maintains his clinical practice with the Houston Kidney Consultants.



POINTS TO REMEMBERMETHODIST DEBAKEY CARDIOVASC J | 15 (2) 2019

JOURNAL.HOUSTONMETHODIST.ORG

159

3.	 Gupte PA, Vaideeswar P, Kandalkar BM. Cyanotic nephropathy–a morpho-
metric analysis. Congenit Heart Dis. 2014;9:280-5.

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

5.	 Faustinella F, Uzoh C, Sheikh-Hamad D, Truong LD, Olivero JJ. Glomerulomeg-
aly and proteinuria in a patient with idiopathic pulmonary hypertension. J Am 
Soc Nephrol. 1997;8:1966-70.

6.	 Brenner BM, Lawler EV, Mackenzie HS. The hyperfiltration theory: a para-
digm shift in nephrology. Kidney Int. 1996;49:1774-7.

7.	 Hughson MD, Hoy WE, Douglas-Denton RN, Zimanyi MA, Bertram JF. Towards 
a definition of glomerulomegaly: clinical-pathological and methodological 
considerations. Nephrol Dial Transplant. 2011;26:2202-8.

8.	 Abdi R, Slakey D, Kittur D, Burdick J, Racusen L. Baseline glomerular size 
as a predictor of function in human renal transplantation. Transplantation. 
1998;66:329-33.

9.	 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.

10.	 Fogo A, Hawkins EP, Berry PL, et al. Glomerular hypertrophy in minimal 
change disease predicts subsequent progression to focal glomerular sclero-
sis. Kidney Int. 1990;38:115-23.

11.	 Hanaoka H, Kuwana M, Takeuchi T. Glomerulomegaly in lupus nephritis: a 
prognostic marker for renal outcomes. Int J Rheum Dis. 2015;18:768-75.

12.	 Tsuboi N, Utsunomiya Y, Hosoya T. Obesity-related glomerulopathy and the 
nephron complement. Nephrol Dial Transplant. 2013;28 (Suppl 4):iv108-13.

13.	 Cohen AH. Massive obesity and the kidney. A morphologic and statistical 
study. Am J Pathol. 1975;81:117-30.

14.	 Praga M, Morales E, Herrero JC, et al. Absence of hypoalbuminemia despite 
massive proteinuria in focal segmental glomerulosclerosis secondary to 
hyperfiltration. Am J Kidney Dis. 1999;33:52-8.

15.	 Hsu CY, McCulloch CE, Iribarren C, Darbinian J, Go AS. Body mass index and 
risk for end-stage renal disease. Ann Intern Med. 2006;144:21-8.

16.	 Serra A, Romero R, Lopez D, et al. Renal injury in the extremely obese 
patients with normal renal function. Kidney Int. 2008;73:947-55.

17.	 James PA, Oparil S, Carter BL, et al. 2014 evidence-based guideline for the 
management of high blood pressure in adults: report from the panel mem-
bers appointed to the Eighth Joint National Committee (JNC 8). JAMA. 2014 
Feb 5;311(5):507-20.


