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Foreword

The clinical specialty of adult nephrology has enjoyed spectacular growth
during the past three decades. Such a statement is no less true for pediatric
nephrology. This book stands in quiet testimony to that fact. Practitioners
of pediatric nephrology are now concerned with the diagnosis and treat-
ment of young patients with a widened spectrum of primary and sec-
ondary diseases of the kicneys and urinary tract, hypertension- and
disorders of water, electrolyte and acid-base metabolism. Their science,
deriving from an exciting blend of physiology, morphology, pathoiogy,
immunology, biochemistry, microbiology, genetics and pharmacology,
must also include an understanding of human developmental biology—
an insight that colleagues who practice adult nephrology require to a
somewhat lesser extent.

Dramatic, continuing advances in our understanding of the pathogen-
esis. pathophysiology, diagnosis and treatment of kidney diseases has led
to a cascade of books and monographs on various aspects of the subject.
Nevertheless, in view of the clear emergence of pediatric nephrology as
a distinct medical specialty, it is most appropriate that a practical book,
which focuses alimost exclusively on approaches to the evaluation and
diagnosis of young patients with kidney disease and related disorders,
should appear. In that sense this book is unique. It provides an easily
accessible, practical compendium or guide to the clinical investigation of
all facets of kidney disease in children. Its special and unique emphasis
is directed toward various approaches to the evaluation of such patients
and the interpretation of associated laboratory or radiographical data. It
avoids extensive discussion of disease mechanisms, pathophysiology or
therapy. As an aid to diagnosis, the book will be particularly useful to
those who participate in the daily care of children with disturbances of
renal structure or function, whether the readers be students, house officers,
family physicians, general pediatricians or pediatric nephrologists.

The editor and the authors have brought forth a volume that is easily
read. It reflects a timely. highly useful and wonderfully concise, yet com-
prehensive view of an integrated and practical approach to the nephro-
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logical evaluation of children and adolescents. The book can serve as an
introduction to diagnostic pediatric nephrology for students or as a ready
bedside reference for the more experienced practitioner. The authors are
noted and experienced clinicians whose individual contributions have
been blended together by the editor in such a manner as to minimize
unnecessary overlap and duplication among the various chapters. A clear
and refreshing approach of practical utility without sacrifice of scholarship
is a major hallmark of the text. The narrative progresses logically and
sequentially from introductory chapters dealing with relevant diagnostic
methods through later sections that offer descriptive approaches to the
study of specific disorders. Timely and special reminders are conveyed
in the three concluding chapters: 1) prenatal evaluation is useful and
important to the diagnosis of certain types of kidney or urinary tract
abnormalities; 2) early diagnosis and treatment are essential determinants
of successful outcome in many circumstances and 3) clinical practice will
be influenced increasingly by the use of sophisticated information systems
and their clinical databases as we approach and enter the twenty-first
century.

Fhis writer takes great pride in the fact that both pediatric,and adult
nephrology are alive and well at Vanderbilt University Medical Center.
The appearance of this book offers one more bit of evidence that this is
so. The twelve Vanderbilt contributors and their valued colleagues from
other institutions can be congratulated on the quality of their effort.

Nashville, Tennessee Roscoe R. RoBINSON



Preface

Our fundamental knowledge in nephrology has advanced significantly in
the past three decades. Thanks to basic research, we are now closer to
understanding the pathophysiology and molecular basis of many renal
diseases as well as the transport, metabolic and endocrine functions of
the kidney. DNA linkage has made possible the identification of auto-
somal dominant polycystic kidney disease, Lowe’s oculocerebrorenal syn-
drome and Wilms’ tumor-aniredia complex. Identification of the gene in
polycystic disease and possibly in other genetic diseases of the kidney is
imminent.

The clinical workup and diagnosis of patients with renal disease, how-
ever, continue to be the main concern of physicians and practicing ne-
phrologists. Physicians caring for children should be familiar with the
clinical aspects of acid-base and electrolyte disturbances, proteinuria, he-
malturia, urinary tract infection, glomerular and tubular diseases, acute
and chronic renal failure, hypertension and renal involvement in systemic
disease. They should be able to initiate the workup on a child with renal
disease, interpret urinalysis and other laboratory findings and know when
to refer a patient to a pediatric nephrologist.

The purpose of this book is to provide pediatricians, family physicians,
nephrologists. urologists, residents, clinical fellows and medical students
with a complete compendium on the clinical evaluation of renal disease
in children. The book is meant to be a desk reference and a bedside
manual for ail those managing children with kidney problems, to help
them in the diagnosis of disease and the interpretation of relevant clinical
iaboratory data. It is not designed to be a textbook. The depth and detail
of the different chapters vary according to the complexity of the subject
discussed. The versatility of the material presented makes this book
equally useful 10 the specialist consultant, the generalist and the house
officer.

The book covers pediatric nephrology problems classified by mode of
investigation (urinalysis, imaging, kidney biopsy, etc.) or presentation
(hematuria, proteinuria, urinary tract infection, renal failure, etc.). De-
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tailed discussions of pathophysiology and management of different renal
conditions have been omitted to save space, and to concentrate on workup
and diagnosis. Pathophysiology and therapy are sometimes briefly pre-
sented to the extent that they have an impact on the workup. Other
disciplines that contribute to the diagnosis of renal disease, such as pa-
thology and urology, are also presenied. Prenatai diagnosis, prevention
and use of the computer in renal disease are briefly discussed. Many
tables, algorithms and formulas are included to assist the reader in the
differential diagnosis and workup.

Because of space limitations, an exhaustive list of references is not
provided; rather, a limited number of specific references and a few gencial
key ones are included to allow the interested reader to pursue certain
problems in depth. Formulas and reference intervals are alse referenced.
Extensive cross-referencing avoids repetition and redundancy. A detailed
appendix includes 1) reference intervals, 2) formulas used in the diagnosis
and treatment of various renal conditions, 3) nomograms and 4) a table
of over 400 conditions and syndromes associated with renal involvement,
which presents main clinical features, renal abnormalities and inherit-
ance. This table will help the practicing physician and consultant to iden-
tify the nature of renal involvement for different conditions.

The editor would like to thank Doctors Iekuni Ichikawa, Robert C.
MacDonnell, Jr., Valentina Kon and Aida Yared of the Division of' Pe-
diatric Nephrology, Vanderbilt University Medical Center for reviewing
parts of the manuscript, and Doctor Marshall Summar for his help with
the art work. Special thanks also go to the staff’ of Springer-Verlag for
their help and support.

I owe a great debt to the contributing authors who spent much time
and effort in this endeavor to help physicians provide better care to chil-
dren with kidney disease.

AMIN Y. BARAKAT
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I. Introduction

Renal disease is a major cause of morbidity and mortality. The primary
physician should be familiar with the modes of presentation of different
renal conditions and should have a high index of suspicion for patients
with asymptomatic disease. Early diagnosis of these conditions in chil-
dren is important in the prevention of renal failure and end-stage renal
disease.

II. Presentation of Patients with Renal Disease

Patients with renal disease may present with 1) signs and symptoms of
renal disease, 2) abnormal urinalysis. 3) urinary tract infection (UTI), 4)
glomerular disease, 5) tubular disease, 6) clectrolyte and acid-base dis-
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turbances, 7) decreased renal function, 8) hypertension, 9) congenital
abnormaiities of the kidney or urinary tract or 10) renal involvement in
systemic disease. These complaints or indings should prompt a thorough
history and physical examination including blood pressure determination
(Chapter 2). A lew simple laboratory and radiological studies may suggest
the diagnosis or lead 10 a prompt referral. Often, renal diseases inay be
asymptomatic; therefore, a yearly urinalysis and blood pressure deter-
mination should be an integral part of routine medical care of children.

I11. Signs and Symptoms of Renal Disease

Urinary symptoms such as [requency. urgency, dysuria, hesitancy and
urinary retention may suggest UTI, obstructive uropathy or urinary cal-
culi. Abdominal, loin or suprapubic pain may be present also.

Physicians should be tamiliar with the normal voiding pattern of chil-
dren at various ages. The normal frequency and amount of urine at
different ages are presented in Chapter 2 and Appendix I. Nocturnal
enuresiy. particularly the primary form, is associated with a positive fam-
ily history, is usually idiopathic and iniually requires no other investi-
gation than a urinalysis and urine culture. Secondary and diurnal forms
of cnurests, as well as enuresis beyond the age of 10 years, may require
a renal sonogram (ultrasound) and vouding cystourethrogram. The phy-
sician should differentiate between frequency (usually suggesting UTI)
and polvuria, which is the passage of larger amounts of urine than normal.
Polyurnia indicates a decrease in urine concentrating ability and may be
seen in diabetes mellitus, diabetes insipidus and chronic renal failure. A
random urine specific gravity (sp gr) of ==1.020 rules out a urine con-
centration defect. A child with polyuna and decreased random urine sp
gr shotld have a fasting sp gr or a water deprivation test (Chapter 12).
Decreased concentrating ability with evidence ot other renal disease may
be due to chronic pyelonephritis. hydroncephrosis. renal cystic disease or
renai dysplasia. nephronophthisis-medullary cystic discase or sickle cell
nephropathy. Referral 1o a pediatric nephrologist is necessary if these
conditions are suspected.

1t 1s important o keep i nund that renal disease in children may
present in a subtle manner, and physicians should have a high index of
suspicion of @ renal cause for any child who fails to thrive or who has
unexplained levers, vague pains gastrointestinal symptoms, anemia, aci-
dosis, an abdominal mass, edema or hypertension. Physicians should be
generous in performing urinalyses and urine cultures on children, par-
ticularly those below the age of five years. since UTI at this age often
presents with signs and symptoms not related to the urinary (ract.
Younger children with a UTI may have « normal urinalysis and a urine
culture i necessary 1o make the diagnosis. Children with a documented



