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The questions below should help

focus the reading of this article.

1. What should women do during the
prenatal period to prepare for lacta-
tion?

2. Does physical examination of the
breasts of women with insufficient
mammary tissue typically demon-
strate any abnormalities?

3. What clinical features help to dif-
ferentiate between infants who are
failing to thrive and healthy infants
who are gaining weight slowly?

4. How do fore milk and hind milk
differ?

5. When should supplemental bottle
feedings be used for breast-fed in-
fants?

6. What is the difference between
early and late forms of breast-feeding
related jaundice, and how are they
treated?

EDUCATIONAL OBJECTIVE

15. The pediatrician should have
an appropriate understanding of
the possibility that insufficient
glandular tissue may be responsi-
ble for failure of lactation, and abil-
ity to distinguish this possibility
from other causes for breast-feed-
ing difficulties (Recent Advances,
89/90).

This Educational Objective is a lim-
ited one but stimulated the Editor
to request a general review of
breast-feeding for our readers.
Few topics in pediatrics are more
important. R.J.H.

TABLE 1. Positive Factors
Regarding Breast-Feeding

Species specificity
Nutrition advantages
Host resistance factors
Immunologic protection
Allergy prophylaxis
Psychologic bonding
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Breast-Feeding
Ruth A. Lawrence, MD*

Lactation is the physiologic com-
pletion of the reproductive cycle. All
mammalian species produce a milk
specific to their own offspring and
optimal for the ideal growth and de-
velopment of those offspring. Only
the human species has challenged or
replaced this stage. Technologic ad-
vancement in nutrition has enabled
us to manufacture a biochemically
acceptable substitute using bovine
milk as a base that sustains life and
allows growth when the infant’s own

* Professor of Pediatrics, University of Roch-

ester School of Medicine and Dentistry, Roch-
ester, New York.

mother does not provide her own
milk.

This same technology has recently
been applied to the study of human
milk to reveal in even more biochem-
ical, immunologic, and physiologic
detail the species specificity of human
milk. It is not simply a matter of pro-
viding macro- and micronutrients but
the provision to the infant of a living
dynamic fluid with nutrients, en-
zymes, epidermal growth modula-
tors, infection protection, and allergy
prophylaxis. At the same time, the
process involves a hormonal milieu
for the mother that promotes mater-
nal feelings and facilitates the moth-
er’s physiologic return to the prepreg-
nancy state while suppressing ovu-
lation and delaying immediate return
to fertility. Biochemists, enzymolo-
gists, anthropologists, and behavioral
scientists all support the superior
value of human milk and breast-feed-
ing (Table 1). The pediatrician needs
to be able to provide adequate infor-
mation to expectant parents who
need to make an informed choice.

In 1970, only 20% of women left
the hospital nursing their infants.
Less than 10% were still nursing
when the baby was 5 to 6 months of

age. The efforts of a few physicians
and many well-educated women who
discovered for themselves the great
benefits of breast-feeding and re-
versed that trend. A bipartisan gov-
ernment committee published health
goals for the United States in 1978,
stating that, by 1990, 75% of women
should leave the hospital breast-feed-
ing, and at least 35% should still be
breast-feeding when the babies are 6
months of age. The Surgeon General
has initiated an aggressive campaign
to reach this goal. The pediatrician,
however, as the coordinator of health
planning and nutritional guidelines for
the child, is crucial to its success. To
date, this campaign is falling short of
the goal. Having reached a high level
of 62.4% in 1984, the incidence has
decreased to 52.8% in 1988.

Casual analysts have used increas-

Self-Evaluation Quiz-
CME Credit

As an organization accredited for continuing medical education,
the American Academy of Pediatrics certifies that completion of the
self-evaluation quiz in this issue of Pediatrics in Review meets the
criteria for two hours of credit in category I of the Physician’s
Recognition Award of the American Medical Association and two
hours of PREP credit.

The questions for the self-evaluation quiz are located at the end
of each article in this issue. Each question has a SINGLE BEST

ANSWER. To obtain credit, record your answers on your quiz reply
cards (which you received under separate cover), and return the
cards to the Academy. On each card is space to answer the
questions in five issues of the journal: CARD 1 for the July through
November issues and CARD 2 for the December through April
issues. To receive credit you must currently be enrolled in PREP or
a subscriber to Pediatrics in Review-and we must receive both
cards by June 30, 1990.

Send your cards to: Pediatrics in Review, American Academy of
Pediatrics, 141 Northwest Point Blvd, P0 Box 927, Elk Grove Village,
IL 60009-0927.

The correct answers to the questions in this issue appear on the
inside front cover.



HEALTH SUPERVISION

pediatrics in review #{149}vol. 11 no. 6 december 1989 PIR 171

and not confuse the infant. Substitut-
ing breast-feedings for pumping
times is reasonable on weekends.

Milk that is pumped and refriger-
ated should be used within 24 to 36
hours. If there is no refrigeration avail-
able, the breast milk can be placed in
a thermos bottle until the mother re-
turns home. If the mother pumps and
stores her milk ahead of time, in an-
ticipation of returning to work, the
milk can be frozen in glass containers
to preserve the cells and antibodies.
Milk can be frozen for 1 month if
stored in the freezer of the refrigera-
tor and 6 months or more if placed in
a deep freezer. It should be thawed
by placing in warm water and shaken
thoroughly to resuspend the fat that
has separated out. It should not need
to be sterilized or boiled for use in a
healthy infant.

SUMMARY

The pediatrician plays a crucial role
in the success of breast-feeding by
providing well-researched, practical
advice and support to the lactating
woman, beginning in the prenatal
period and continuing until total
weaning. The pediatrician can pro-
vide much needed support and affir-
mation when the mother is sabotaged
by well-meaning friends and relatives
who are misinformed about the value
or techniques of breast-feeding.
Mothers state that their pediatrician
is the most important member of the
support team but also the one most
apt to obstruct success with inappro-
priate advice. An understanding of
lactation as a physiologic process will
provide a sound basis for anticipatory
guidance.
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Self-Evaluation Quiz

1. Prenatally, women who plan to breast-
feed should prepare their breasts by:

A. Applying bland ointment or salves.
B. Buffing the areolae regularly with a turkish

towel.
C. Pulling and stretching the nipples twice

daily.
D. Exercising nipples vigorously three or four

times per week.
E. Doing nothing or just exposing nipples to

soft clothing.

2. Each of the following is a true statement,
except:

A. There is little correlation between breast
size and the capacity to produce milk.

B. Inadequate glandular tissue is almost al-
ways associated with normal-appearing
breasts.

C. Lactation can be successful in most
cases following augmentation mammo-
plasty.

0. Inverted nipples should be treated pre-
natally with breast shells.

E. Breast milk can be safely stored in the
refrigerator for 24 to 36 hours, in the
freezer for 1 month, and in a deep freezer
for 6 months.

3. Which of the following would suggest
failure to thrive in a breast-fed infant?

A. Six or more wet diapers per day.
B. Frequent seedy stools.
C. No signs of functional let-down reflex.
0. Eight or more nursingS per day.
E. Feedings lasting 1 5 to 20 minutes.

4. Each of the following is a true statement,
except:

A. A rubber nipple is not conducive to the
peristaltic tongue actions of breast-feed-
ing.

B. In the first few days of lactation, it takes
at least 2 minutes of sucking stimulus to
complete the ejection reflex arc.

C. The emptying time of mother’s milk from
the infant’s stomach is 1 1/2 hours; cow
milk-based formula is emptied in 3 hours.

0. The hind milk is fat-poor and low in cab-
ries.

E. Frequentfeeding is important in establish-
ing a good milk supply.

5. Which of the following is least likely to be
a true statement?

A. Should the milk supply falter, topping off
each breast feeding with a bottle of for-
mula will resolve the problem.

B. Breast-fed infants who receive water sup-
plements lose more weight.

C. If switched back and forth from breast to
rubber nipple, some neonates fail to suck
effectively on either.

0. Using an electric pump between feedings
will facilitate increased milk production.

E. It is advisable to not introduce a bottle
until lactation is well established.

6. Each of the following is a true statement
about jaundice related to breast-feeding, ex-
cept:

A. The causes are often related to newborn
nursery management rather than to in-
nate properties of human milk.

B. Water between feedings significantly re-
duces serum bilirubin levels.

C. The “late type” is rare and often occurs in
siblings.

0. The “early type” is considered “starvation
jaundice.”

E. Preventive treatment includes assuring
adequate stooling in the infant and facili-
tating a good milk supply in the mother.
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fetal urinary tract obstruction has
been limited by our inability to select
the appropriate fetus for intervention,
ie, the fetus who has renal and pul-
monary damage severe enough to
preclude survival without intervention
but not yet so severe that damage is
irreversible if the urinary obstruction
is relieved. Promising methods being
evaluated for predicting a good fetal
outcome after in utero urinary tract
decompression include sonographic
assessment of renal panenchyma and
temporary catheterization of the fetal
bladder. Fetal bladder catheterization
allows measurement of urinary out-
put and quantitation of fetal urinary
sodium and chloride concentrations,
osmolanity, and creatinine clearance
using maternal blood samples. Pres-
ently, in utero urinary tract de-
compression should be considered
investigational and should only be
carried out at centers with special
interest and experience in this area.
Preterm delivery is an option that al-
lows earlier decompression of the ob-
structed urinary tract in highly selec-
tive cases. As stated before, one
must weigh the risk of intervention
against the risk of prematurity.

Preliminary results suggest that the
neonates most likely to benefit from
preterm delivery are those in whom
oligohydnamnios developed after 32
weeks’ gestation when the risk of
prematurity is relatively less.

In uteno intervention will become a
more likely alternative when the risks
to the fetus can be minimized and
initiation of labor can be avoided fol-
lowing uterine manipulation.

CONCLUSION

Most neonatal abdominal masses
are benign and more than half are of
renal origin. Knowledge of the most
common lesions, as well as basic clin-
ical information, can provide a priori-
tized list of diagnoses. Ultrasound
has proven to be an optimal imaging
technique because it is safe and effi-

cacious in neonates. Frequently, ul-
trasound is the only test required to
confirm the diagnosis. The increased
use of ultrasound during pregnancy
has disclosed several abdominal
anomalies that are connectable anten-
atally. Establishment ofguidelines ad-
dressing the indications for and tim-
ing of in utero intervention is an on-
going and a rapidly changing field.

Most neonatal masses are
benign.

The purpose of this paper has been
to familiarize the practicing pediatni-
cian with a practical scheme by which
a connect diagnosis can be expedi-
tiously obtained and management in-
itiated for neonates with an abdomi-
nal mass. An algorithm (Fig 2) was
formulated to summarize this proc-
ess. Major emphasis is placed on
avoidance of obtaining additional
studies that will not alter the therapy
but may be expensive, incur risks,
and/or delay institution of the appro-
pniate treatment.

The optimal evaluation of an ab-
dominal mass in the newborn is best
achieved by early communication be-
tween the pediatrician, pediatric sun-
geon, and radiologist.

SUGGESTED READING
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Self-Evaluation Quiz

7. More than 50% of neonatal abdominal
masses originate from which of the follow-
ing sites?

A. Renal system.
B. Genital tract.
C. Gastrointestinal tract.
D. Retroperitoneal (nonrenal).
E. Liver, biliary tract, and spleen.

8. An abdominal radiograph of a newborn
with an abdominal mass is likely to show
abnormal calcifications in each of the follow-
ing except:

A. Neuroblastoma.
B. Teratoma.
C. Hepatoblastoma.
D. Hydronephrosis.
E. Meconium peritonitis.

9. When evaluating neonatal abdominal
masses, which of the following should be
done first?

A. Computed tomography.
B. Abdominal radiograph and ultrasound.
C. Magnetic resonance imaging.
0. Radionuclide scan.
E. Intravenous pyelography.

10. Each of the following are advantages
of abdominal ultrasound, except:

A. Harmless.
B. Less expensive.
C. No sedation.
0. Able to perform at bedside.
E. Ability to scan through bone and gas.

I 1. Each of the following is a true state-
ment about the prenatal diagnosis and man-
agement of fetal abdominal masses, except:

A. The increased use of fetal ultrasound has
provided an opportunity to prenatally di-

agnose abdominal masses.
B. Prenatal management of fetal intraab-

dominal masses islargelyobstetric in na-
ture.

C. Patients with unilateralrenal disease are
best managed after term delivery.

0. In utero urinary tract decompression
should be considered a standardized pro-

cedure of proven value.
E. Successful treatment of fetal urinary tract

obstruction has been limited by the ina-
bility to select the appropriate fetus for
intervention.



T Cell
Skin tests are of value after the age of 3-5 y
Nonspecific tests of limited value

Mitogen-induced proliferation (eg, phytohemagglutinin, concanavalin A)
Allogeneic lymphocyte-induced proliferation (useful in matching for trans-

plants)
Specific tests of major clinical significance

Antigen-induced proliferation (an in vitro skin test)
Antigen-induced killer cells

B Cell
Quantitative measurement of immunoglobulins, including lgG subgroups
Specific antibody responses

To administered antigens
To ubiquitous antigens (blood group, infectious agents [eg, Candida])

* Markers present on external surface of mononuclear cells which identify their
lineage, state of maturation and, possibly, functional capability.

t Cluster of differentiation. See Buckley RH, Arch Intern Med 1986;146:377,
and Babcock et al, Diag Clin Immunol 1987;5:175, for further details. Other
designations may be used for these cells by different laboratories.
t “Helper and suppressor” are older designations of these T cell subsets and
do not precisely describe the functional capabilities of these cells.

INFECTIOUS DISEASE
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TABLE 3. Tests of the Immune System

Surface Markers:* .. Normal %
T Cell: in Blood

Pan T cell CDI, CD2, or CD3t 45-65
T “heIper”� CD4 20-50
T “suppressor/killer” CD8 10-25

CD4+/CD8+ cell ratio normally approximately 2
B Cell:

Pan Bcell CD19,CD2O,CD2l 5-15
lgM/IgD 5-15

Natural killer cells:
Pan marker HNK1 10-20

Department of Corrections

Self-Evaluation Quiz

12. Of the following relatively common in-
fections, which is most likely, when recur-
rent, to be related to a defect in immune
mechanisms?

A. Nasopharyngitis.
B. Sinusitis.
C. Otitis media.
D. Croup.

13. An 8-month-old boy has had four epi-
sodes of suppurative otitis media. In addi-
tion, he has a generalized eczematous erup-
tion that bleeds easily when scratched.
Among the following, these findings are
most suggestive of:

A. Chronic granulomatous disease.
B. Wiskott-Aldrich disease.
C. Severe combined immunodeficiency.
D. DiGeorge syndrome.

14. A 4-year-old boy has had three epi-
sodes of pneumonia involving the identical
region of the left lower lobe. The response
to treatment has been satisfactory each
time. Among the following, these findings
are most suggestive of:

A. Chronic granulomatous disease.
B. Agammglobulinemia (Bruton disease).
C. Pulmonary sequestration.
D. Cystic fibrosis.

15. A 4-year-old boy has had three epi-
sodes of pneumonia that have involved dif-
ferent scattered areas of lung each time.
The response to treatment has been satis-
factory each time. Among the following, this
history is most suggestive of:

A. Chronic granulomatous disease.
B. Agammaglobulinemia (Bruton disease).
C. Pulmonary sequestration.
D. Cystic fibrosis.

A number of readers have brought to our attention errors in question No. 5 of the
Self-Evaluation Quiz in the July 1989 issue of Pediatrics in Review (page 13). In the
stem, Campylobacter fetus should be substituted for Cryptosporium. Response “A”
should read as follows: “A common cause of bacterial diarrhea in young children.” No
other changes are necessary. The answer, “B,” continues to be the correct response.
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ENDOCRINOLOGY

oid hormone replacement should be
nitiated promptly if hypothyroidism
Jevelops.
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�elf-EvaIuation Quiz

6. An 1 1-year-old girl has a nontender
ymmetrically enlarged thyroid gland. She

� asymptomatic. Growth and development
ave been normal. Which of the following
,ould be least likely to be an appropriate

est at this time?
A. Serum total thyroxine (T4).
B. Serum thyroid-stimulating hormone

(TSH).
C. Radioactive iodine uptake study.
D. Antimicrosomal antibody titer.
E. Antithyroglobulin antibody titer.

7. The laboratory results for the patient in
uestion 16 are: normal T4 concentration,
iildly elevated TSH level, and moderately

elevated antimicrosomal and antithyroglob-
ulin antibody titers. The most likely diagno-
sis is:

A. Chronic lymphocytic thyroiditis.
B. Graves disease.
C. Autoimmune polyglandular syndrome,

type II.
D. Colloid goiter.
E. Subacute thyroiditis.

18. During a routine physical examination,
a 14-year-old girl is found to have a moder-
ate size diffusely enlarged thyroid gland.
She is asymptomatic. Her father has an au-
toimmune thyroid disease. Her serum T4 and
TSH concentrations and erythrocyte sedi-
mentation rate are normal. The antithyroid
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antibody titers are normal. The most likely
diagnosis is:

A. Chronic lymphocytic thyroiditis.
B. Dyshormogenesis.
C. Goitrogen-induced goiter.
D. Subacute thyroiditis.
E. Colloid goiter.

19. A 7-year-old boy has probable acute
suppurative thyroiditis. Which of the follow-
ing would not be typical?

A. Nontender neck mass.
B. Fever and chills.
C. Local lymphadenopathy.
D. Progress to abscess formation.
E. An anatomic defect that predisposed to

infection.
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