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Background: Congenital anomalies of the kidney and urinary tract (CAKUT) are a common cause of chronic renal disease and
usually manifest either antenatally or in the early years of life. Solitary Kidney with Renal Dysplasia presents early in life due to
regular antenatal sonographic scans. The rarity of diagnosis being deferred until adulthood has important implications when there is
prematurity and other associated congenital anomalies, such as Congenital Heart Disease.

Case Presentation: We present a 23-year-old male experiencing sequential generalized edematous changes, decreased urine output,
early feelings of fullness during meals, and vomiting following the intake of a meal for the last month. The patient was born
prematurely at approximately seven months of gestation, and he was a twin, with the loss of the co-twin soon after birth. There was
neither a previous chronic disease nor hospitalization. Physical evaluation showed the patient to be hypertensive with generalized
edematous changes of the face and both lower limbs, along with systolic murmurs at the lower edge of the left sternal region.
Laboratory findings indicated the presence of severe renal impairment with high serum creatinine and potassium, massive proteinuria,
and severe anemia. Renal ultrasound revealed a small, echogenic right kidney compatible with chronic renal disease and an absent left
kidney, confirming the suspicion of a solitary right dysplastic kidney. The cardiac study showed dilated cardiac chambers with an atrial
septal defect, mild pericardial effusion, and the patient was placed on antihypertensive drugs and diuretics and started on hemodialysis.
Conclusion: This is a rare adult presentation of solitary kidney and renal dysplasia in a prematurely born male twin, further compounded
by atrial septal defect and end-stage renal disease. This report underscores the significant implications of these complications as a direct
sequel to prematurity regarding the associated severe consequences for the subsequent renal and cardiovascular systems of these patients.
Antenatal ultrasound scans play a crucial role in the early detection and management of such abnormalities.
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Introduction

Congenital anomalies of the kidney and the urinary tract (CAKUT) rank among the most frequent causes of chronic
kidney disease (CKD) in the pediatric population, making a significant contribution to the renal morbidity that persists
throughout life. With an estimated prevalence of 3—7 per 1000 live births worldwide, CAKUT encompasses a broad range
of developmental abnormalities, such as renal agenesis, hypoplasia, and dysplasia.' These conditions affect about 2% of
pregnancies and are frequently linked to genetic syndromes or other developmental abnormalities.’

One of the most common types of CAKUT is solitary kidney, which can be caused by either unilateral renal agenesis
or a severely dysplastic non-functioning kidney.

The majority of the time, a single kidney is found during an early childhood evaluation for urinary tract abnormalities or
during routine obstetric ultrasonography. However, delayed or accidental diagnosis still happens in adulthood, especially in
those who do not have regular medical follow-up or early-life imaging. Even in the absence of symptoms during childhood,
adult presentation is clinically significant because people with a single functioning kidney are more likely to experience

hypertension, proteinuria, and a gradual decline in renal function over time.”
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Atypical nephrogenesis, characterized by an irregular renal pattern and reduced numbers of renal units, is known to be
characteristic of renal dysplasia. The susceptibility to chronic renal disease and hypertension in adults has been well
noted to be related to reduced numbers of renal units. As it has been clarified that nephrogenesis persists until gestational
week 34-36 and can be disturbed in preterm births, susceptibility to chronic renal disease and hypertension in adulthood
is additionally noted in adults who have been preterm.* Experimentation and epidemiological studies have shown that
susceptibility to changes in renal function in early life exposes people to reduced renal function and damage in
adulthood.’

The incidence of prematurity and low birth weight is significantly high in twin births, both being established risk
factors for abnormally developed kidneys. However, long-term observation for kidney conditions in preterm-born twins
is hardly practiced, more so in developing countries. Consequently, congenital kidney conditions can remain asympto-
matic till a critical condition like hypertension or kidney damage surfaces in their adult life. CAKUT can coexist with
congenital heart problems because both use common developmental and genetic factors during embryogenesis.>*®

In this case, we have an adult male who was born prematurely as a twin, being diagnosed later in life with a single
kidney, renal dysplasia, and an atrial septal defect. This case clearly illustrates that preterm twins are highly predisposed
to multisystem congenital anomalies, which, in essence, is very important for prevention by utilizing prenatal follow-up
by ultrasonography.

Case Presentation

A 23-year-old male patient presented to the hospital for the evaluation of progressive swelling of the body for a month.
Initially, the swelling was restricted to the lower limbs and then progressed to the face. Additionally, the patient presented
with early satiety and vomiting of swallowed food, yet the patient had maintained his appetite. Moreover, the patient
complained of decreased urination. There were no predisposing factors of prolonged medication administration, existing
chronic illnesses, or hospitalization.

As a result of the twin pregnancy, he was born prematurely, approximately seven months of gestation; his twin
brother died shortly after birth. According to his mother, as a baby, he was suffering from a dysmorphic notch in his chest
(may be pectus excavatum), which resolved spontaneously. The patient does not have any relatives with chronic kidney
or heart problems. His alcohol use and other significant social risk factors are denied by him.

Upon presentation, the vital signs included a blood pressure of 158/108 mmHg, pulse rate of 68 per minute,
respiratory rate of 20 per minute, and a body temperature of 36°C. In addition, he complained of decreased urination
in the genitourinary system, easy satiation and vomiting in the gastrointestinal system, and palpitations with shortness of
breath with exertion, specifically walking uphill, and thus NYHA Class I symptoms.

Physical examination revealed a patient not in distress and not appearing ill, with facial edema. Pitting edema in both
lower limbs is evident and classified as stage II. Cardiovascular examination showed normal heart sounds with a systolic
murmur that is best appreciated over the lower left sternal edge. Pulmonary examination showed clear lung fields.

There was mild pericardial effusion and mild ascites on the ultrasonography of the abdomen and heart. The heart chambers
were enlarged, with an atrial septal defect visible and hypertrophy of the interventricular septum. Renal ultrasonography
revealed a small echogenic kidney on the right side, indicating chronic renal disease, with the left kidney absent.

Laboratory investigations showed hyperkalemia with a potassium level of 5.69 mmol/L (reference range 3.5-5.1 mmol/L),
elevated urea at 31.6 mmol/L (reference range 1.7-6.0 mmol/L), and markedly elevated serum creatinine of 1095 pmol/L
(reference value approximately 62 umol/L). Hematological analysis revealed severe anemia, with a hemoglobin level of 6.8 g/
dL (reference range 12—18 g/dL) and a red blood cell count of 2.35 x10°/uL. A 24-hour urine collection demonstrated
significant proteinuria of 2.351 g (reference range 0-0.14 g).

The treatment given to the patient consisted of antihypertensive medication with oral nifedipine 40 mg twice a day,
intravenous furosemide 40 mg three times a day, and oral spironolactone 25 mg once a day. Due to the degree of renal
impairment and biochemical abnormalities, hemodialysis was started. The diagnosis was made of congenital malforma-

tion of the heart and kidney involving a solitary kidney with renal dysplasia, atrial septal defect.
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Patient Perspective

The patient reported never knowing about a possible congenital problem with his kidneys or heart until he was an adult,
and was upset with his diagnosis and hemodialysis needs. After his clinical condition improved, his motivations for long-
term care, such as evaluation for a transplant, and improving his personal and future goals, which include a return to his

educational pursuits, became evident.

Discussion

Single kidney and renal dysplasia are one of the most frequent congenital anomalies of the kidney and urinary tract
(CAKUT), but their adult presentation is relatively rare. In fact, the majority of them are usually found antenatally or
within the first years of childhood as a routine finding on imaging studies, making it possible to have an early follow-up
and treatment.”® The delayed diagnosis that occurred in this particular case highlights the need to consider congenital
anomalies even in patients who are being evaluated for an adult-onset renal failure, proteinuria, or hypertension for the
first time in their lives. In patients who have only one functioning kidney, compensatory hypertrophy and hyperfiltration
can preserve apparent renal function during childhood and young adulthood. Later on, proteinuria, hypertension, and
progressive renal dysfunction due to hyperfiltration can cause the delayed presentation that is often observed in patients
who present as adults with CAKUT.”

The main reliance for the early identification of CAKUT is on antenatal ultrasonography and targeted renal evaluation
in the neonate, particularly high-risk groups such as premature infants, twins, and those presenting with associated
congenital anomalies. Although there is no documented need for screening for the responsible gene or condition on
a neonate-wide scale, evaluation for the gene can be proposed for individuals presenting with a syndrome.'®

There has always been an association with premature birth and impaired nephrogenesis. Nephron development goes
on until 34-36 weeks of gestation, and preterm delivery, when it occurs, may lead to an underdeveloped number of
nephrons, causing the person to be prone to hypertension, proteinuria, and chronic renal diseases later in life.* The twin
pregnancies and premature and LBW babies increase the risk of complications and anomalies associated with the
development of renal anomalies.'' In this case, the patient’s preterm twin birth likely contributed to solitary kidney
development and renal dysplasia, highlighting the long-term sequelae of early-life perinatal factors. Late adult presenta-
tions of solitary kidney and renal dysplasia have been reported, though few. This case is unique in the context of
prematurity, twin birth, and the association of atrial septal defect, underlining the importance of multisystem evaluation
even in adults.'?

This phenomenon is the result of shared embryological pathways in organogenesis: Congenitally anomalous kidneys
most often occur in conjunction with cardiac malformations. Atrial septal defect (ASD) is one of the most common
cardiac anomalies found together with renal anomalies, sharing common genetic and developmental mechanisms that
involve abnormalities in mesodermal derivatives.'? Such findings emphasize that when either renal or cardiac anomalies
are diagnosed, there needs to be consideration of multisystem diseases, even into adulthood.

Antenatal ultrasonography detects renal and cardiac anomalies relatively early in pregnancy. Routine prenatal
imaging should aid in the detection of solitary kidney, renal dysplasia, and associated congenital heart defects, thus
enabling timely postnatal monitoring and intervention.®'* In settings where resources are limited or antenatal care is
irregular, these anomalies may go undetected until later in adult life, as illustrated in this case.

Without longitudinal follow-up, a delayed presentation of CAKUT can be no different from acquired CKD in that
both would present similarly as hypertension, proteinuria, anemia, and end-stage renal failure. It is significant to mention
that a suggestive birth or postnatal history of congenital abnormalities and/ or absence of one kidney would direct the
clinician to a developmentally related cause of CKD in a patient evaluated in adulthood.

Early detection allows for organized follow-up and reduces the risk of progression towards renal dysfunction, while
also providing important information on cardiovascular risk assessment.

Patients with single kidneys and renal dysplasias should be managed by managing their blood pressure, the amount of
proteins in the urine, and preventing further nephrotoxicity. When the stages are advanced, these individuals will need
renal replacement therapies, which include hemodialysis. Follow-up should not be restricted to the renal aspects but
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should also involve the cardiovascular issues that are commonly associated with these stages. This particular case

underlines the necessity for personalized care in individuals with congenital multisystem anomalies.

The limitations of the case are that Prenatal ultrasound records and genetic investigations were unavailable. In

addition, the original ultrasound images were not archived; therefore, assessment was based on official radiology reports

confirming a solitary kidney with renal dysplasia and associated congenital cardiac abnormalities.

Conclusion
This case illustrates a rare adult presentation of a solitary dysplastic kidney in a male who was born prematurely as

a twin. It emphasizes prematurity and twin pregnancy as significant risk factors for multisystem anomalies that can

present clinically late into adulthood. It reiterates the role of antenatal ultrasonography and organized lifelong follow-up

in such high-risk patients, which permits timely detection, delayed progression of CKD, and successful long-term renal

and cardiovascular outcomes.

Data Sharing Statement

All data generated or analysed during this case report are included in the published article.

Ethics Approval and Consent to Participate

Ethical approval was not required for this case report in accordance with local institutional policies. Written informed

consent was obtained from the patient for participation and publication of this case.

Consent for Publication
Written informed consent was obtained from the patient for publication of this case report and any accompanying data.

A copy of the written consent is available for review by the Editor upon request.

Acknowledgments
The author thanks the patient for providing consent and cooperation during the preparation of this case report.

Funding

The author received no specific funding for this work.

Disclosure
The author declares no competing interests in this work.

References

—_

N

(98]

W

(=)}

~

oo

Ned

. Lauria M, Toenniessen A, Al-Rashidy H, Quigg R, Wu X. Prevalence of Congenital Anomalies of the Kidney and Urinary Tract (CAKUT) in the

Greater Buffalo Region: a retrospective review. J Urol Ren Dis. 2022;7:1300. doi:10.29011/2575-7903.001300

. Stonebrook E, Hoff M, Spencer JD. Congenital anomalies of the kidney and urinary tract: a clinical review. Curr Treat Options Peds. 2019;5

(3):223-235. doi:10.1007/s40746-019-00166-3

. Sanna-Cherchi S, Westland R, Ghiggeri GM, Gharavi AG. Genetic basis of human congenital anomalies of the kidney and urinary tract. J Clin

Investig. 2018;128(1):4-15. doi:10.1172/ICI95300
Manfellotto D, Cortinovis M, Perico N, Remuzzi G. Low birth weight, nephron number and chronic kidney disease. Ital J Med. 2022;16(1).
doi:10.4081/itjm.2022.1538

. Gubhaju L, Sutherland MR, Black MJ. Preterm birth and the kidney: implications for long-term renal health. Reprod Sci. 2011;18(4):322-333.

doi:10.1177/1933719111401659

. Barakat AJ, Butler MG. Genetics of anomalies of the kidney and urinary tract with congenital heart disease: a review. Clin Genet. 2024;106

(6):667-678. doi:10.1111/cge.14615

. Westland R, Schreuder MF, Ket JCF, Van Wijk JAE. Unilateral renal agenesis: a systematic review on associated anomalies and renal injury. Nephrol

Dial Transplant. 2013;28(7):1844—1855. doi:10.1093/ndt/gft012

. Sairam S, Al-Habib A, Sasson S, Thilaganathan B. Natural history of fetal hydronephrosis diagnosed on mid-trimester ultrasound. Ultrasound Obstet

Gyne. 2001;17(3):191-196. doi:10.1046/j.1469-0705.2001.00333.x

. McArdle Z, Schreuder MF, Moritz KM, Denton KM, Singh RR. Physiology and pathophysiology of compensatory adaptations of a solitary

functioning kidney. Front Physiol. 2020;11:725. doi:10.3389/fphys.2020.00725

https: International Journal of Nephrology and Renovascular Disease 2026:19


https://doi.org/10.29011/2575-7903.001300
https://doi.org/10.1007/s40746-019-00166-3
https://doi.org/10.1172/JCI95300
https://doi.org/10.4081/itjm.2022.1538
https://doi.org/10.1177/1933719111401659
https://doi.org/10.1111/cge.14615
https://doi.org/10.1093/ndt/gft012
https://doi.org/10.1046/j.1469-0705.2001.00333.x
https://doi.org/10.3389/fphys.2020.00725

Mugisha

10. Gong Y, Zhang Y, Shen Q, et al. Early detection of congenital anomalies of the kidney and urinary tract: cross-sectional results of a
community-based screening and referral study in China. BMJ Open. 2018;8(5):¢020634. doi:10.1136/bmjopen-2017-020634

11. Rosenblum S, Pal A, Reidy K. Renal development in the fetus and premature infant. Semin Fetal Neonatal Med. 2017;22(2):58—66. doi:10.1016/j.
siny.2017.01.001

12. Alp EK, Dénmez MI, Alp H, Elmact AM. The association between congenital heart diseases and congenital anomalies of the kidney and the
urinary tract in nonsyndromic children. Congenit Anomalies. 2022;62(1):4—10. doi:10.1111/cga.12443

13. Blue GM, Kirk EP, Sholler GF, Harvey RP, Winlaw DS. Congenital heart disease: current knowledge about causes and inheritance. Med J Aust.
2012;197(3):155-159. doi:10.5694/mjal2.10811

14. Chevalier RL. Congenital urinary tract obstruction: the long view. Adv Chronic Kidney Dis. 2015;22(4):312-319. doi:10.1053/j.ackd.2015.01.012

International Journal of Nephrology and Renovascular Disease Dovepress
Taylor & Francis Group

Publish your work in this journal

The International Journal of Nephrology and Renovascular Disease is an international, peer-reviewed open-access journal focusing on the
pathophysiology of the kidney and vascular supply. Epidemiology, screening, diagnosis, and treatment interventions are covered as well as
basic science, biochemical and immunological studies. The manuscript management system is completely online and includes a very quick and
fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-nephrology-and-renovascular-disease-journal

International Journal of Nephrology and Renovascular Disease 2026:19 n X in u 5


https://doi.org/10.1136/bmjopen-2017-020634
https://doi.org/10.1016/j.siny.2017.01.001
https://doi.org/10.1016/j.siny.2017.01.001
https://doi.org/10.1111/cga.12443
https://doi.org/10.5694/mja12.10811
https://doi.org/10.1053/j.ackd.2015.01.012
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Case Presentation
	Patient Perspective
	Discussion
	Conclusion
	Data Sharing Statement
	Ethics Approval and Consent to Participate
	Consent for Publication
	Acknowledgments
	Funding
	Disclosure

