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PRACTICAL PEDIATRICS FOR NURSES

Outreach Services: 616-391-2572; devoschildrens.org

gwen.fosse@devoschildrens.org

Helen Devos Children’s Hospital
Grand Rapids, Michigan

presents

“THE PEDI EXPRESS”

The Pedi Express – Children’s Stories for Caring Nurses

AROUND THE BELLY 
IN 6O MINUTES 

Pediatric GI, GU, and Nephrology Care

Helen DeVos Children’s Hospital, Grand Rapids, Michigan

Outreach Services: 616-391-2572   gwen.fosse@devoschildrens.org
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PRACTICAL PEDIATRICS FOR NURSES
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Objectives
Regarding fluid and nutrition management and 

gastrointestinal, genitourinary, and nephrology concerns 
in pediatrics the participant will be able to:

� Discuss pediatric fluid and nutrition needs
� Identify anatomic and physiologic differences in the 

pediatric population
� Understand etiologic factors for conditions
� Recognize clinical presentations
� Discuss appropriate assessment
� Discuss various treatment options

4

Helen DeVos Children’s Hospital Services -
devoschildrens.org HDVCH Direct – (877)391-2345

Gastroenterology Services

HDVCH provides gastroenterology services for children on an 
inpatient and outpatient basis. Chronic diarrhea, constipation, 
encopresis, gastroesophageal reflux, inflammatory bowel 
disease, chronic abdominal pain, feeding disorders, irritable 
bowel syndrome, chronic liver disease and short bowel 
syndrome are some of the most commonly treated conditions. 

Helen DeVos Children's Hospital, Gastroenterology, 330 Barclay 
NE Suite 200, Grand Rapids MI 49503  Phone: 616-391-8882 
FAX: 616-391-2131
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Nephrology
HDVCH division of nephrology and transplantation of fers full 

service to children in Michigan with general nephro logy 
needs, hypertension, urologic renal disease, chroni c or 
acute renal failure, dialysis-dependent renal failu re and 
renal transplantation.

Helen DeVos Children's Hospital, Nephrology
221 Michigan NE Suite 406, Grand Rapids, MI 49503
Phone (616) 391-3788 FAX (616) 391-7930
24 Hour Toll Free Pager 866-989-7999

Helen DeVos Children’s Hospital Services -
devoschildrens.org HDVCH Direct – (877)391-2345
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Urology
Pediatric urologists are available for consultation and for medical and surgical 

treatment. All pediatric urology conditions can be treated by the pediatric 
urologists at HDVCH. Services include: pre and postnatal treatment and 
evaluation of birth defects and acquired anomalies of the kidneys, ureters, vagina 
and bladder; evaluation and treatment of urinary incontinence and dysfunctional 
voiding, urinary tract infections and vesicoureteral reflux; disorders of the spinal 
cord and bladder, nephrolithiasis, blood in the urine, kidney stones, urologic 
oncology and reconstructive surgery; gender issues in children with genital 
ambiguity;  and female genital problems such as labial fusion, imperforate hymen 
and vaginal atresia.

Urology:  21 Michigan NE Suite 750, Grand Rapids MI 49503, (616) 459-4171 FAX: 
(616) 459-0044

Helen DeVos Children’s Hospital Services -
devoschildrens.org HDVCH Direct – (877)391-2345
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Child’s Body Proportions – Affects Fluids

� Greater body surface area = greater 
insensible water loss

� Larger GI tract contributes to 
proportionately greater fluid losses.
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Physiologic Differences Between Adults
and Children – Affecting Fluid and Nutrition

� METABOLISM

� Normally faster than an adult at rest

� BMR is faster due to a proportionally larger body surface 
area to active tissue ratio
� Have smaller reserve so can progress to acidosis

� Rapid period of growth occurring during early years

� Illness further increases metabolic rate – increases needs 
for fluids, calories, & oxygen
� fever, infection, hypothermia, tachypnea

� Young children have limited glycogen stores
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Physiologic Differences Between Adults and Children -
Fluids

� HOMEODYNAMIC MECHANISMS
� Total body weight

� Newborns equals 70-80% water

� Adults equals 50-60% water
� Daily turnover of extracellular fluid higher in 

infants than adults
� Require more water due to their high metabolism 

and immature kidney function
� Kidneys do not reach maturity until 2 years of age
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Physiologic Differences Impact 
Pharmacological Responses

� Responses by children DO NOT 
parallel  those of an adult

� Factors affecting pharmacological 
responses are related to differences 
in distribution of drugs, concentration 
of medications,  and the rate of 
absorption and elimination.

� Dehydrated children can have toxic 
concentrations

� Critical to base medications on child’s 
weight
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Nutrition Care in Children

� Age recommendations
� Caloric requirements
� Newborns –

� Full term - 108 cal/kg/day
� Premature or sick infants – 120 cal/kg/day

� Adults – weight in pounds x 17 = cal/day 
(approximate)

� Documenting diet
� Daily weights 
� Failure to thrive
� Obesity
� Growth charts – monitor growth in all young children
� I&O & daily weights – infants, IVs 12

Assessing Nutrition & Hydration

� Vital signs
� BP, HR, perfusion, RR/pulse ox, 

breathing, Temp

� WEIGHT
� I&O
� Fontanels
� Skin
� Mucous membranes
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Pediatric Gastrointestinal Problems

� Feeding Problems
� Gastro-esophageal reflux
� Congenital anomalies
� Diarrhea and dehydration
� Constipation
� Inflammatory bowel disease
� Abdominal Pain
� Necrotizing enterocolitis
� Acute abdomen
� Liver Disease – hepatitis, cirrhosis
� Pancreatitis
� GI bleeding

Will discuss the 
underlined items –
others more similar 
to adult disease
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Feedings
Are a sensory-motor experience
Should be:
� Safe – food only goes to stomach
� Functional (efficient) - Adequate intake 

without stress on body systems
� Nurturing
� Developmentally appropriate
Feedings are a complex process:
� Oral, pharyngeal, and esophageal phases 

involving mouth, palate, epiglottis, etc.
� Suck, swallow, breathing coordination
HDVCH/Mary Free Bed/Gerber 

Intensive Feeding Clinic – significant 
feeding disorders

15

Etiology of Feeding Problems

Prematurity

Neuromuscular Conditions

� Cerebral palsy

Pulmonary issues

� Tachypnea, BPD, URI, airway obstruction

Birth defects

� Oral, esophageal, heart

Developmental/Behavioral Issues

� Autism, learned aversion, family

16

Concentrating Formula or Breastmilk to Reduce Fluid 
Needed to Provide 120 Kcal/kg/day

133 ML/KG27 KCAL/OZ

150 ML/KG24 KCAL/OZ

164 ML/KG22 KCAL/OZ

180 ML/KG20 KCAL/OZ
Fluid GoalKCAL/OZ Formula
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Gastroesophageal Reflux

� Food from stomach refluxes back to eshophagus

� Not uncommon in infants

� If patient is thriving and not aspirating minimal treatment 
necessary

� If symptoms (postprandial epigastric or chest pain, night pain, 
hypersalivation, halitosis):

� Treatment: Position during and after feeding, thickened 
feeding, medications (prokinetics &/or acid suppression), 
tube feedings, and Nissen fundoplication in severe cases

� Testing – MRI, video swallow study, metabolic work-up

18

Aspiration – Risk Factors
� Poor nervous innervation of oral/pharyngeal area

� Immature suck/swallow/breathe

� Vocal cord or epiglottis paralysis

� Delayed swallow

� Pooling of liquid

� CNS insults or depression

� Congenital syndromes – anatomic and/or physiologic 
variations
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Congenital GI Anomalies –
Associated with Respiratory Distress

Diaphragmatic hernia
� Abdominal contents in thoracic 

cavity
� Lung hypoplasia
� Neonatal surgery – occasionally 

ECMO

fetalcarecenter.org/medicine/therapies/cdh/
20

Congenital GI Anomalies – Associated with 
Respiratory Distress

Tracheo-esohpageal fistula
� connection between the 

esophagus and the trachea 
� Esophageal atresia - the 

esophagus stops instead of 
connecting to the stomach

� May be associated with other 
anomalies

� Respiratory distress, copious 
secretions, poor feeding, 
cough, fever

� Surgery – divide fistula, attach 
esophagus to stomach
� Esophageal strictures

•.ihs.org/adam_images/surgery/gra
phics/tracheofistularepair_1.jpg
•Devoschildrens.org
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Congenital GI Anomalies –
Associated with obstructive or bleeding symptoms
Intestinal malrotation/ volvulus
� In 10th week of gestation the intestines normally migrate 

back into the abdomen following a brief period of being at the 
base of the umbilical cord. As the intestine returns to the 
abdomen, it makes 2 rotations and becomes fixed into its 
normal position (small bowel centrally located in the 
abdomen and the large intestine draping around the top and 
sides of the small intestine). When rotation is incomplete and 
intestinal fixation does not occur, there is a defect with the 
large intestine on the right of the abdomen & small intestine 
on the left. 

� May be associated with other anomalies

cincinnatichildrens.org/health/info/abdomen/diagnose/intestinal-malrotation.htm
22

Congenital GI Anomalies –
Associated with obstructive or bleeding symptoms

Intestinal malrotation/ volvulus

� Volvulus – bowel twists & blood supply is cut 
off

� Effects of intestinal malrotation and lack of 
fixation - chronic abdominal pain, 
obstruction, malabsorption and malnutrition, 
and subsequent growth disturbances. 

� Treatment – surgery if obstruction or 
volvulus

� Success depends on other anomalies 
and if there is necrotic bowel

cincinnatichildrens.org/health/info/abdomen/diagnose/intestinal-malrotation.htm

http://digestive.niddk.nih.gov/d
diseases/pubs/anatomiccolon/i
mages/Volvulus.gif
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Congenital GI Anomalies –
Associated with obstructive or bleeding symptoms

Hirschsprungs
� Improper formation of nerve cells in the intestinal 

wall results in poor peristalsis
� Most patients present in first weeks of life

� No BM in 1st 48 hours of life 
� Gradual swelling of the abdomen 
� Vomiting, fever

� In some, only a small part of the bowel is affected 
so present later with: 
� Sepsis 
� Constipation that worsens over time 
� Small, watery stool 
� Loss of appetite, delayed growth

� Treatment – Surgical resection and reanastamosis
cincinnatichildrens.org/health/info/abdomen/diagnose/hirschsprung.htm

healthofchildren.com/image
s/gech_0001_0002_0_img0
134.jpg
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Imperforate Anus/Intestinal atresia
Anus and the rectum do not develop 

properly. 
� The anal passage - narrow or misplaced in front 

of where it should be located 
� A membrane over the anal opening 
� Rectum may not connect to the anus 
� Rectum may connect to urinary tract or the 

reproductive system through a fistula, and an 
anal opening is not present

Atresias can occur at various areas
Treatment – surgery

� Colostomy occasionally necessary
� Anal dilation

•cincinnatichildrens.org/health/
info/abdomen/diagnose/imperf
orate-anus.htm
•pennhealth.com/health_info/s
urgery/imperforateanusrepai

Congenital GI Anomalies –
Associated with obstructive or bleeding symptoms
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Intussusception
� most common cause of intestinal obstruction in 

children between 3 months and 6 years of age -
a portion of the bowel "telescopes" into itself, 
causing intestinal obstruction 

� May follow a viral illness when lymphatic 
changes cause thickening of the bowel wall

� Presentation - sudden onset of abdominal pain, 
cramps, vomiting, fever, normal or loose BM, 
stool mixed with blood and mucus ("red currant 
jelly stools“), abd distention, dehydration or 
shock

� Treatment – nonoperative reduction 
(interventional radiology) or surgery

� May be associated with cystic fibrosis

•cincinnatichildrens.org/health/info/ab
domen/diagnose/intussusception.htm
•yoursurgery.com/procedures/intussus
ception/images/Intussusception.jpg

Congenital GI Anomalies –
Associated with obstructive or bleeding symptoms
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Pyloric Stenosis
Narrowing at distal part of the stomach 

(pylorus) prior to connection to small 
intestine due to muscular obstruction. 
Prevents food from moving from 
stomach to intestine.  Typically occurs 
in infants between 2 and 8 weeks of 
age 

Symptoms – projectile vomiting, weight 
loss, dehydration, lethargy, fewer 
bowel movements, constipation, mild 
jaundice

Treatment – Rehydrate then surgery –
pyloromyotomy

Runs in families

•cincinnatichildrens.org/health/info/abdomen/diag
nose/pyloric-stenosis.htm
•schneiderchildrenshospital.org/peds_html_fixed/i
mages/ei_0365.gif
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Congenital GI Anomalies –
Associated with abdominal wall defects

Gastroschisis
� Hole (not at the umbilicus) in the abdominal 

wall through which loops of intestines (and 
sometimes other organs) protrude

� With prenatal diagnosis delivery of baby 
may be planned at a tertiary center

� Surgery –
� primary repair and the abdominal wall is 

closed
� "silo" (a clear plastic or silicone pouch) 

over the intestines, to protect from 
trauma, infection and dehydration until 
contents can safely be placed in 
abdomen

bms.brown.edu/pedisurg/Fetal/
AWDImages.html
cincinnatichildrens.org/heal

th/info/abdomen
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Omphalocele
� malformation of the abdominal wall at 

the base of the umbilical cord – contents 
protrude into a thin-walled sac outside of 
the abdomen

� Defect occurs in the 6th-10th weeks of 
gestation

� May be large or small
� About 66% will also have abnormalities 

of other organs or body parts, most 
commonly the spine, digestive system, 
heart, urinary system and limbs.
Some have abnormal chromosomes

� Surgery to replace contents and close 
the defect

bms.brown.edu/pedisurg/Fetal
/AWDImages.html
cincinnatichildrens.org/hea

lth/info/abdomen

Congenital GI Anomalies –
Associated with abdominal wall defects
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Congenital GI Anomalies –
Biliary Atresia

� Rare disorder with obstruction 
or absence of the biliary tree 
(carries bile from the liver to 
the intestine)

� Jaundice & 
hyperbilirubmemia result –
yellow skin, dark amber urine, 
light stools

� Without treatment cirrhosis 
and portal hypertension 
occurs within a few months

cincinnatichildrens.org/svc/alpha/l/liver/diseases/biliary.htm
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Congenital GI Anomalies –
Biliary Atresia
Treatment
� Kasai procedure: surgical removal of some bile ducts & 

replacement with a piece of baby’s intestine to act as a liver to 
intestine duct (not a cure but helps in about 60-85% of cases)

� Diet – need additional calories and dietary consultation for 
supplements

Even with treatment cirrhosis, portal hypertension, hypersplenism, GI 
bleeding and/or ascites may occur in time

85% of children who have biliary atresia will need to have a liver 
transplant before they are 20 years old. The remaining 15 percent 
have some degree of liver disease.  

cincinnatichildrens.org/svc/alpha/l/liver/diseases/biliary.htm
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Dehydration – “Too Dry to Cry”

Definition: Body fluid alteration 
resulting when total fluid intake is 
less than total fluid OUTPUT.

Body Fluids: Stool, urine, 
vomit, tears, salivation, blood, 
effusions, insensible fluids

Can progress to shock and 
multi-organ damage

32

Prevalence of Dehydration

Dehydration secondary to gastroenteritis  accounts for 3 
million office visits, 200,000 hospitalizations, and 500 
deaths of children in the United States each year. 
(Straughn,1996)

33

Predisposing factors for Dehydration In Pediatrics

� > total body water content

� > ratio of surface area to mass

� > extracellular fluid volume 

� > daily body water turnover

� > metabolic and respiratory rate

� Immature kidney’s inability to concentrate urine (newborn)

� Tendency to develop high fevers with acute infections

� Tend to develop vomiting and diarrhea with nonenteral as 
well as enteral infections.

34

Causes of Dehydration

� Vomiting

� Diarrhea/Gastroenteritis

� Diabetic ketoacidosis

� Extensive burns

� Urinary tract infection

35

Diarrhea
Leading cause of illness in children under 5

Dehydration caused by diarrhea is fatal for approximately 500 children 
per year in the U.S. most caused by infectious agents including 
viral, bacterial, or parasitic pathogens

Rotovirus is the most common pathogen identified in young children in 
the U.S.

� Accounts for 50% of pediatric hospitalizations for diarrhea

� 150 deaths annually in the US – greater mortality in developing 
nations

Labs in pts with diarrhea – complete set of chemistries (albumin and 
protein) can be more helpful than partial for differential diagnosis

36

Celiac Disease
� GI tract is damaged by the immune response to a protein 

called gluten
� More common with Down & Turner syndromes, short stature, 

irritable bowel syndrome and others
� Gluten - found in wheat, rye, barley and wide range of foods 
� Difficulty digesting the gluten may result in diarrhea, abdominal 

pain, bloating, exhaustion, depression, constipation, flatulence, 
or poor growth

� Diagnosis – blood test and biopsy 
� Management - a gluten-free diet
� Runs in families and can become active after some sort of 

stress, such as surgery or a viral infection. 

kidshealth.org; devoschildrens.org; Am Gastroenterology Assoc –
Guideline on Celiac Disease (guideline.gov)
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Constipation
25% of GI consultations

Involves – frequency, volume and consistency

Most constipation is functional not organic

Indicators of organic problem 

� Fever 
� Abdominal distention
� Anorexia 
� Nausea 
� Vomiting 
� Weight loss or poor weight gain 
� Bloody diarrhea

38

Differential Diagnoses of Constipation

� Hypothyroidism

� Lead poisoning

� Chronic intestinal pseudo-obstruction

� Medication side effects

� Hirschsprung’s disease

� Cerebral Palsy

� Other intestinal abnormalities

39

Encopresis

Soiling without the perception of urgency
� Usually long-standing
� Psychosocial problems

40

Constipation Management Principles
� Remove old hard stool and keep 

stool soft
� Keep the stool pattern comfortable, 

regular and frequent 
� Educate:  regular toilet time, calendars, 

reward system
� Follow-up  & support – always 

review diet history
� Medications – osmotic laxatives, 

lubricants, stool softeners, stimulants (use 
only briefly & if stool soft)

� Soften Stools
� High fiber diet / fluids
� Medications – stool softener

� Behavior modification
� child psychologist

� Skin Care

41

Inflammatory Bowel Disease (IBD)

A chronic inflammation of the intestine without a known cause and 
with no current cure.

Types of IBD

� Crohn’s disease

� Ulcerative colitis 

� Indeterminate colitis

Incidence increases with age – rare in those < 9 years of age

Etiology – genetic, immunologic & environmental factors

42

Crohns UC

Can affect any part of the GI tract 

Inflammation is transmural and 
involves any level of the intestinal 
tract, discontinuously

Lesions range from oral to 
perianal lesions, although most 
frequently involved area is the 
terminal ileum of the small bowel.

Inflammation restricted to the 
mucosal lining of the colon

Colonic involvement starts in 
rectum and extends proximally 
and continuously.
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Clinical Presentation of IBD

� Fever
� Abdominal pain
� Diarrhea
� Blood in stool
� Vomiting
� Nausea
� Arthalgia
� Abdominal distention or   
mass
� Weight loss
� Anorexia

� Arthritis
� Rash
� Growth failure
� Skin lesions
� Oral ulcers (C.D.)
� Pallor
� Perianal lesions
� Clubbing- More with 
Crohn’s, may be related to 
fibrosis and autonomic 
responses

44

Medical Management of  IBD
� Diagnosis – lab studies, radiology, endoscopy

� Medications – aminosalicylates, corticosteroids, 
antibiotics, immunosuppressants

� Infliximab – monoclonal antibody

� Expensive
� ? Side effects and risks being determined

� New meds being explored
� Diet – calories, vitamins & minerals, restrictions 

rarely needed (low residue, elemental diet), TPN?

45

Management of IBD
Surgical intervention
� Hemorrhage
� Toxic megacolon
� Abscess
� Chronic fistula
� Stricture
� Steroid toxicity
� Growth failure

Nursing – NPO, chronic IVs, accurate I&O, recording 
stools, growth and development issues, family

46

Prognosis in children with IBD
Crohn’s - Mortality low, morbidity high
� Approximately 2/3 will need surgery at some point
� Poor growth and delayed puberty are major concerns
� Psychosocial needs must be addressed

Ulcerative colitis
� 10% have only one episode
� 20% have intermittent symptoms
� 50% have chronic disease
� 20% have incapacitating disease
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Necrotizing Enterocolitis
Necrotizing enterocolitis
� Pathophysiology – premature infants vulnerable to bowel 

necrosis and perforation
� Contributing factors – Infectious, immune, circulation, and 

bowel immaturity

healthinformation.centr
acare.com/library/healt
hguide/en-
us/images/media/medic
al/hw/n5551272.jpg 48

Necrotizing Enterocolitis
� Protective factor – breast milk
� Signs and symptoms – distention, 

abdominal discoloration, bloody 
stools, signs of septic shock, xray
changes

� Treatment – rest the bowel, 
antibiotics, surgery

� Outlook –
� May lead to future GI issues, short-

gut syndrome – aggressive therapy 
and/or transplant may be required

� Chronic TPN affects liver

pediatrie.be/NECROT_%2
0ENTEROCOL.htm
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Acute abdomen
Intestinal obstruction (may have history of GI 

problems),

Perforation - hemorrhage, blunt trauma, ruptured 
appendix

Treatment – may require surgery

50

Abdominal Pain

Have discussed many conditions associated with abdominal 
pain – but may occur without these

Pain persisting or recurring for greater than 3 months
� Chronic abdominal pain
� Recurrent abdominal pain 
� Functional abdominal pain – pain without a specific organic 

etiology

Estimated to affect up to 25% of children at some point 
between 5-14 years of age

� Over 90% of pediatric patients with this complaint have 
functional pain

51

Abdominal pain issues
Take detailed history

Red flags where further attention is needed

� Focal (nonperiumbilical) or radiating pain
� Persistently altered bowel habits
� Vomiting
� Night waking due to pain
� Weight loss or deceleration in growth
� Constitutional symptoms
� GI bleeding
� Family history of specific GI illness

52

Abdominal Pain – Differential Diagnosis

Constipation

Gastroesophageal reflux

IBD

Lactose intolerance 
� Common
� Eliminate for one week to diagnose

Celiac disease

Many others…

53

What Does Functional Abdominal Pain Look Like?

� Real pain without organic cause
� Chronic &/or recurrent, vague, poorly localized 
� Normal physical examination
� School attendance poor, though performance good
� May be secondary to stress or having hypersensitive 

reactions to the normal actions of their intestines. 
� 30-50% will get better with no intervention in 2-6 

weeks
� Not associated with fever, weight loss, vomiting, poor 

appetite, pain with urination, rectal bleeding, age < 4 
years,  or night pain

� Management
� Acknowledge pain, reassure, educate
� Diet change
� Relaxation techniques, child psych, medications 54

Pediatric Urology Nursing

Congenital disorders

Hydronephrosis

Vesicoureteral reflux 

Urinary tract infections

Testicular torsion

Girl stuff
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Hypospadius
Urethral opening is located below 

the glans penis or on the 
underside of the penile shaft. 

Opening in mild cases is just below 
the tip of the penis, in severe 
cases it is in the perineum 
between the scrotal folds.

Circumcision is NOT recommended 
when the penis is malformed.

56

Hypospadius

� One of the most common anomalies.

� Best not to circumcise - foreskin may be needed 
for later repair.

� Ideal age for surgical repair varies, most have 
procedure done before 18 months of age.

� Surgical repair necessary - often done in stages.

� Procedure most often done as an outpatient.

57

Cryptorchidism
� Undescended testes – easiest to evaluate on 1st day of life
� 75% descend spontaneously by age 1.
� Infertility, risk of tumor development, and psychologic effects 

in adolescence and adulthood are associated with the 
condition.

� Surgical repair (orchiopexy) is done between age 1 and 2 
years if testes have not descended on their own.

� Repairs often done as outpatient procedures.
� This and hypospadias, infertility, and cancer of the testes 

(testicular dysgenesis) may all be increasing in frequency –
environmental estrogens affecting maternal influence

58

Ambiguous Genitalia
� Undetermined gender can be a 

lifetime social tragedy for child and 
family.

� Can have life threatening implications.
� It is a complex process to assign 

gender, the newborn should be 
examined by a multidisciplinary team.

� A hasty sex determination can have 
lifelong implications if gender is not 
properly assigned.

� Determine if the disorder represents 
virilization of a female (androgen 
excess) or underdevelopment of a 
male (androgen deficiency).

59

Ambiguous Genitalia Management

The newborn’s functional anatomy rather than genetic sex has been 
the primary choice in sexual identification.

� Most infant’s with ambiguous genitalia are raised as females 
because an anatomically incomplete female can lead a relatively 
normal life.  A functional vagina can be surgically constructed and 
hormone therapy would be administered.

� As yet it is not possible to construct a satisfactory and functional 
penis from an inadequate phallus for satisfactory adjustment for the 
incomplete male.

This approach has been challenged by endocrinologists, adult 
patients, and the legal system.

This is a time of high anxiety for families.  Support and 
encouragement are necessary throughout the long term 
management and care for their child.

60

Hydronephrosis/Hydroureteronephrosis
Congestion of fluid causes distention of kidneys and ureters
May be diagnosed in utero
� Does not require early delivery – doesn’t change renal outcome and 

issues are easier to manage in bigger babies
� Need a voiding cystourethrogram postnatally
� Monitor function and for UTIs
May be associated with 
� Duplication anomalies
� Vesicoureteral reflux
� Posterior urethral valves
� Ureteropelvic obstruction (ureter tapers)
� Myelomeningocele
� Wilm’s tumor
May result in renal dysfunction but not common
Surgical intervention may be indicated

merck.com/media/mmhe2/figures/fg148_1.gif
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Vesicoureteral Reflux

� Urine from bladder backflows into ureters

� Diagnosed by voiding-cystourethrogram

� Increases the chance for infection to develop

� Primary reflux - familial

� Secondary reflux - acquired, has greater risk for febrile, 
recurrent UTI’s

� Can result in hydroureteronephrosis and renal 
insufficiency or failure

62

Vesicoureteral Reflux Management

� Voiding Cystourethrogram (VCUG)
� Done in infants and children with a UTI
� Performed after infection is treated
� Long term prophylactic antibiotics – may not be as 
effective as desired – pros & cons
� Breastfeeding for 18 mos. reduces infection
� Out of diapers early to decrease infection
� Routine urine specimens for culture
� Surgical intervention may be necessary
� Ureteral reimplants – if significant reflux, recurrent 

UTIs, noncompliance with recommendations, or 
other indications

63

Urinary Tract Infections
UTI – bladder infection
Pyelonephritis
Urosepsis
Common organisms
� Escherichia coli (80% of cases)
� Proteus
� Pseudomonas
� Klebsiella
� Staph aureus
� Haemophilus
� Coagulase-negative Staph

64

UTI - Anatomic factors

� Female - Short urethra provides an easy pathway for 
organism invasion and closure of urethra at the end of 
urination may return bacteria to the bladder.

� Males - The longer male urethra and antibacterial 
properties of prostatic secretions inhibit entry and growth of 
bacteria.  There is an increased incidence of UTI’s in 
uncircumcised males.

� Essential oils in bubble baths and shampoos can irritate 
the urethra, therefore bubble baths are discouraged.

� Wetting/soiling more causative than obstruction and reflux

65

UTI - Signs and Symptoms

Inflammation of the bladder and urethral wall 
begins within 30 minutes of invasion by bacteria.  
Urination helps destroy bacteria. 

Symptoms vary with age of pt.

In the infant fever, hypothermia or may appear as 
a GI illness (feeding problems, FTT, diarrhea, 
vomiting, jaundice).  

� Breastfed babies have fewer UTIs

Irritability, strong-smelling urine or persistent 
diaper rash may be present.

66

UTI - Signs and Symptoms in Older Children

Older children may have GI symptoms but 
develop more classic signs.

Urgency, dysuria, burning, frequency, 
abdominal pain/flank pain may be present.  

May have enuresis or daytime incontinence in 
a child normally toilet-trained.

May have fever and/or strong smelling urine.  

May have hematuria.

Adolescents rarely have fever and may have 
decreased urine volume which may be 
grossly bloody
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UTI - Lab Tests/Findings
NOT ALL BURNING DURING URINATION IS A UTI

What is a  UTI?  Positive culture of bacteria in urine.

If patient is able to void normal urine a catheterization is 
NOT needed for specimen.

Positive blood culture of urinary pathogen present in 
urosepsis.
� AAP recommends suprapubic catheter for culture but 

controversial

High ESR, leukocytosis and bacteremia seen in 
pyelonephritis.
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UTI - Treatment
� Appropriate antibiotic therapy.

� Those with pyelonephritis should receive IV 
antibiotics for at least 48 hours.

� Administer oral antibiotics as ordered.  
� Follow up urine specimens should be obtained for 
culture as UTI’s tend to recur.
� Radiologic procedures indicated may be:

� Ultrasound of the bladder.
� Voiding cystorurethrogram (VCUG)

� evaluates bladder wall thickness, bladder emptying 
and reflux of urine.

� IVP
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Testicular Torsion
� Blood supply to testes obstructed due to 
twisting
� Scrotum becomes:

� acutely swollen
� red
� warm 
� edematous
� appears immobile or fixed

� In severe torsion the teste becomes swollen 
and painful.
� Get the ultrasound, day or night
� Preservation of the gonad
� Medical-legal implications
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Testicular Torsion
Can occur in at any age

� Neonates

� The contralateral testes is top priority - Check it at 
all diaper changes

� Toddlers may not show pain!

� Adolescent - Peak age - 13 years

� Acute pain radiating to groin, nausea, vomiting, 
abdominal pain

� Torsion often results from trauma to the scrotum.  
Adolescent should seek medical attention immediately!
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Testicular Torsion - Treatment
Surgical Emergency for gonadal preservation.

Manual Detorsion is recommended by some

Salvage rates for testicle drop to 20% when 
surgery delayed more than 6-12 hours.

Nursing
� Pre- and post- op care 
� Provide comfort measures.

� Scrotal support
� Ice to scrotum
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Girl Stuff
� Labial fusion

� Inflammation d/t urine retained in 
the area 

� Lyse, adequate wiping, vaseline
� 70% recurrence rate

� Urethral Prolapse
� Generally not  chronic (acute with 

bruising and ecchymoses)
� Imperforate Hymen

� Imperforate membrane below 
urethra

� Pelvic U/S at all ages
� Urogenital Sinus
� Bloody bottoms need 
explanation
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Pediatric Nephrology - Renal System

Total blood supply circulates 
through the kidneys 
approximately 12 times an 
hour

Flow distribution in the infant 
kidney is different than adults –

� They have more dilute urine 
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Urine

Normal urine output :

� 0.5 ml/kg/hr in well hydrated adolescent
� 1.0 ml/kg/hr in a child

� 2.0 ml/kg/hr in  an infant

Normal  urine specific gravity  (USG’s)

� 1.005 to 1.020

� except infants who cannot concentrate urine
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The Pediatric Nephrology Disorders

� Developmental / Congenital Disorders
� renal abnormalities, displaced kidneys, horseshoe kidney

� Cystic Disorders
� Polycystic kidney disease (hereditary), Medullary cystic 

disease, Acquired cystic disease.
� Tubular Disorders

� Toxicity from pharmaceutical agents, Renal tubular 
acidosis

� Infectious Disease
� Lower UTI=cystitis, upper UIT=acute pyelonephritis

� Renal Neoplasms
� Wilm’s Tumor, clear cell sarcoma
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Glomerular Disease
� Nephrotic syndrome, Acute Post-infectious and 

other types  of glomerulonephritis, Henoch-
Schonlien Syndrome (IgA deposits)

� Caused by other diseases ( SLE, DM, HTN).

Obstructive Disorders
� Most common is hydronephrosis; congenital 

problems, tumor, stones, or scarring

The Pediatric Nephrology Disorders
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Renal Calculi Can Happen In Pediatrics                          

Deposits of crystalline substances can form in 
the urinary tracts of children, too

Infection, dehydration, small bowel disease, 
urine obstruction, hereditary factors, 
dietary/metabolic issues – can be predisposing 
factors

Spontaneous passage can occur

Findings – pain and GI symptoms

Diagnosis, treatment and nursing care similar to 
that for adults

78

Glomerulonephritis
� Seen usually in early school-age child.

� Most cases are seen after a 
pneumococcal, streptococcal or viral 
respiratory or skin infection.

� A latent period of 10-14 days occurs 
between infection and symptom 
appearance.

� Membrane type material from the 
infectious organism and antibodies form 
an immune complex reaction – these 
complexes become trapped in 
glomerular capillary loop and disrupts 
renal function.



14

79

Nephrotic Syndrome

Characterized by swelling, protein present in the urine, decreased 
protein in the blood, and high cholesterol

Cause is unknown but some factors are

� Can be congenital

� May be associated with hypothyroidism

� Genetic risk factors

� Infections – viral or other wise

� Immunizations

� Food allergies

� In older children – may be secondary to systemic lupus 
erythematosus or other syndromes or nephropathies

Bunchman TE, Renalife 2007
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Nephrotic Syndrome - Pathophysiology

The glomerular membrane becomes permeable to large 
proteins which are then lost in urine

Fluids flow from capillaries into the extracellular space 
producing generalized edema.

Overproduction of aldosterone which causes sodium 
retention.

Increased susceptibility to infection.

Risk of blood clots related to protein changes

Bunchman TE, Renalife 2007
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Nephrotic Syndrome - Management

Congenital
� Due to lack of other successful treatment kidneys are 

removed – dialysis until transplant

Infant, Childhood, Adolescent
� Treat underlying disease
� Blood pressure meds to reduce proteinuria
� Corticosteroid therapy

� Close monitoring
� If persistently relapses or is unresponsive to above 

therapies renal failure may result requiring transplantation

Bunchman TE, Renalife 2007
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Hemolytic Uremic Syndrome

Usually occurs in children between 6 months and 4 years of 
age – more common in Caucasians

One of the main causes of acute renal failure

No known cause in majority of cases

Usually follows GI or upper respiratory tract infection

Non-renal signs in HUS
� GI symptoms - diarrhea (usually bloody), vomiting and 

abdominal pain, hepatosplenomegaly
� Possibly bruising, petechiae, or purpura
� Tachycardia/tachypnea if anemia is severe
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Hemolytic Uremic Syndrome

Pathophysiology
� Usually primary event occurs with endothelial cell injury -

kidneys primary site
� Followed by localized clotting and platelet activation
� Renal vessels obstructed by swelling and thrombi leading to 

reduced filtering surface
� Acute renal failure develops
� Red blood cells damaged as they pass through the swollen 

vessels
� Hemolytic anemia occurs as these broken cells removed by 

the spleen
84

Acute Renal  Failure

Kidneys are unable to 
regulate the urine in 
response to fluid intake

Oliguria and anuria
associated with

� acidosis
� electrolyte disturbances

Dehydration causes lack of 
renal perfusion
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Acute Renal Failure

� Can occur related to:
� hypovolemia, altered peripheral vascular 

resistance , cardiac disorders, renal artery 
disorders, drug exposure , tumor lysis 
syndome, environmental agents, heavy metals, 
plant and animal substance exposure, infection, 
trauma, radiation nephritis, obstruction, systemic 
vascular disorders, pregnancy, intravascular 
hemolysis, hemolytic-uremic syndrome
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Signs and Symptoms of Renal Insufficiency

� Periorbital edema often presenting symptom – then 
progresses

� Edema and profound weight gain
� Ascites, scrotal edema, dependent peripheral edema, 

striae, hepatosplenomegaly
� Irritability, depression, lethargy, and/or easily fatigued 
� Pallor
� Abnormal urine – bloody or brown colored
� Hypertension
� Headache, malaise, seizure activity possible
� Anorexia with malnutrition, vomiting, diarrhea
� Recurrent infections
� Decreased urine output - urine dark and frothy

87

Lab Tests/Findings in Pediatric Nephrology

Urinalysis
� Proteinuria - massive
� Casts - large
� hematuria-slight/absent
� Specific Gravity - elevated

Renal function tests - often 
normal

Blood pressure changes-

Chest x-ray may show
� pulmonary congestion
� cardiac enlargement

Blood
� Elevated BUN, creatinine
� Electrolyte changes
� CBC/Coagulation abnormalities
� ASO titer, sedimentation rate, serum 

complement levels may change
� Depending on length of illness there 

may be changes in
� Total serum protein
� Serum albumin 
� Total serum globulin 
� Gamma fraction
� Cholesterol 
� Lipoproteins
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Management of Pediatric Renal Disease

� Management of electrolyte imbalances
� Reduce protein excretion in the urine
� Prevent or treat infection - antibiotics
� Medications

� Diuretics may be helpful with significant 
edema and fluid overload.

� Corticosteroids, immunosuppressant 
therapy, plasma expanders (albumin)

� Antihypertensives
� Nutrition supplements
� Phosphate binders (since they can’t 

excrete these reduce absorption)
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Management of Pediatric Renal Disease

� Satisfactory diet implementation 
– salt &/or fluid restriction, 
protein
� Consider sodium and water 

IV intake also
� Possible hemodialysis, 

peritoneal dialysis or continuous 
hemofiltration

� Cautious administration of 
blood products if they are 
necessary

� Educate patient/parents 90

Nursing Care in Pediatric Renal Disease

Careful assessment
� Assess for signs of pulmonary edema
� Monitor serum electrolyte values
� Neurologic or hematologic changes depending on cause 
� Carefully monitor GI symptoms – adominal girth

Vital signs with BP

� Accurate Blood Pressure
� recheck abnormal BP’s manually
� make sure you have the proper cuff size 

� If a patient is hypertensive – must consider renal 
hypertension as the etiology
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Nursing Care in Pediatric Renal Disease

� Accurate I & O – monitor fluid balance
� Daily weights
� Record urine characteristics – specific gravity & 

albumin
� Seizure precautions may be necessary
� Skin care - Turn pt regularly 
� IV access
� With fluid restriction - divide fluids throughout the 

day
� Provide for activities and rest.
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Pediatric Nephrology Nursing Tips for Patients with 
Chronic Renal Failure
� Diuretics may be helpful with significant 

edema and fluid overload.
� Encourage intake of nutritional supplements
� Make sure to give phosphate binders, 

“renagel”, with food
� Advocate for your patient

� make sure lab list is complete before the 
POKE

� timing of drug levels is very important!
� Do not use dialysis catheters for other uses –

contain heparin
� Education
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Foley Care

Remove encrustation and drainage with soap and water during 
daily bath.  Meatal care with antimicrobials and more than 
once per day cleaning may increase the risk for UTI.

Cleanse meatus and catheter with soap and water PRN after 
stools.  Teach patient to wipe from front to back after bowel 
movements.

Keep drainage bag below patient’s bladder to avoid pooling of 
stale urine in bladder. 
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Nephrology Services at HDVCH
Nephrology Clinic 
� Team = physicians, nurses, dietician, social worker, lab

Renal Transplant

Hemodialysis
� Out patient dialysis 
� In patient dialysis
� Dialysis RNs are “on call”

Peritoneal Dialysis
� Inpatient 
� Outpatient - RN’s do home monitoring via phone calls and 

clinic visits, assist with home training
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