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“The Knitting Lesson” (Ca 1860) by Jean Francois Millet (1814-1875).

Renowned for his peasant paintings, Millet in this painting illustrates the
cycles of life and the passing on of skills from one generation to another.

One of the major tasks of pediatricians is to teach parents and children
skills to prpmote health. May we do it as gently and lovingly as this
mother teaches her daughter knitting. (From the Museum of Fine Arts,

Boston, Massachusetts.)
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L
Menstrual Disorders in the
Adolescent: Amenorrhea
Margaret M. Polaneczky, MD* and Gail B. Slap, MDt

This is the first of a two-pan article about menstrual disorders in the

adolescent. The second part, on dysmenorrhea and dysfunctional uterine
bleeding, will appear in the March 1992 issue of Pediatrics in Review.
R.J.H.

FOCUS QUESTIONS
1. What is the difference between

primary and secondary

amenorrhea?

2. What are the symptoms of
hypothalamic amenorrhea and
how are they treated?

3. What is the appropriate

laboratory evaluation of secondary

amenorrhea?

4. What is the diagnostic approach to

patients who have primary
amenorrhea?

PIR Quiz-CME Credit
The American Academy of Prescribed hours per issue by rate cover.) To receive CME
Pediatrics is accredited by the the American Academy of credit on the 1992 annual credit
Accreditation Council for Con- Family Physicians. (Terms of summary, you must be enrolled
tinuing Medical Education to approval: Beginning date Jan- in PREP or subscribe to Pediat-

sponsor continuing medical ed- aury 1992. Enduring Materials rics in Review and return the
ucation for physicians. As an are approved for 1 year, with PIR Quiz Card by February 28,
organization accredited for con- option to request renewal. For 1993. PIR Quiz Cards received
tinuing medical education, specific information, please after this deadline will be re-
completion of the PIR Quiz consult the AAFP Office of corded in the year it is re-
meets the criteria for 2 hours of Continuing Medical Education.) ceived; with cards from the
credit, per issue, of the Amen- The questions for the PIR 1992 PIR journals, accepted
can Academy of Pediatrics’ quiz are located at the end of through December 31, 1994.
PREP Education Award. each article in this issue. Each The PIR quiz card is bound

The American Academy of question has a SINGLE BEST into the January issue. Corn-
Pediatrics designates this contin- ANSWER. To obtain credit, plete the quizzes in each issue
uing medical education activity record your answers on the PIR and send it to: American Acad-
for 2 credit hours, per issue, in Quiz Card found in the January erny of Pediatrics, PREP Of-
Categoiy 1 of the Physician’s issue, and return the card to the fice, P0 Box 927, Elk Grove
Recognition Award of the Amer- Academy. (PREP group partici- Village, IL 60009-0927.
ican Medical Association. pants will receive the PIR Quiz The correct answers to the

This program has been re- Card and Self-Assessment questions in this issue appear
viewed and is acceptable for 2 Credit Reply Sheet under sepa- on the inside front cover.
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The menstrual history is an integral
part of the evaluation of the adoles.
cent female. Abnormal menstrual
flow or timing may be the first sign
of systemic illness or sexually trans-
mitted disease. Amenorrhea may sig-
nal an endocrine or genetic disorder
or may suggest structural abnormali-

ties of the genital tract. Most impor.
tantly, any abnormality in menstru-
ation should alert the clinician to the
possibility of pregnancy.

Normal Menstrual Cycle
The average age of menarche in the

United States is 12.8 years and
ranges from 9 to 16 years. Menarche
usually occurs 2 to 2.5 years after
breast budding and 1 year after the
growth spurt. Consequently, the ab-
sence of menarche at 15 years of age
may be normal in an adolescent who
just passed her growth spurt but ab-
normal in an adolescent who com-
pleted puberty 2 years earlier. Most
early menstrual cycles are anovula.
tory. As a result, menses in the
young adolescent often are irregular
and may be prolonged or heavy.
Dysmenorrhea and premenstrual

ARTICLE

symptoms tend to accompany ovula-
tory cycles and, therefore, are more
common in the older adolescent.

Regular ovulatory cycles usually
are established within 1 to 2 years of
menarche. Although normal cycle
length ranges from 21 to 45 days, the
length for a given individual is fairly
constant. Normal menstrual flow
lasts 2 to 7 days and usually is heavi-
est on the first and second days. The
average blood loss during a normal
menstrual period is 30 to 40 mL.

Primary Amenorrhea

Primary amenorrhea, or delayed
menarche, is defined as any one of
the following: 1) the absence of men-
arche by 16 years of age in the pres-
ence of normal pubertal growth and
development; 2) the absence of men-
arche by 14 years of age in the ab-

sence of normal pubertal growth and
development; or 3) the absence of
menarche 2 years after completed
sexual maturation.

INITIAL EVALUATION

A complete history and physical ex-
amination is the most important step
in evaluating the adolescent who has
primary amenorrhea. Particular atten-
tion should be focused on pubertal
milestones. The history should in-
elude questioning about maternal age



ABSTRACT � -�

Relation of Chronic Cough to Atopy and Defects
in Host Defense

Acute Appendicitis in Children
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PIR QUIZ
1. Each of the following statements

defining primary amenorrhea is true
except:
A. The absence of menarche by 16

years of age despite the presence

of nonnal physical signs of
puberty.

B. The absence of menarche by 14
years of age despite the presence
of normal physical signs of
puberty.

C. The absence of menarche 2
years after completed sexual

maturation.
D. The absence of menstruation

more than 18 months after
menarche.

2. Each of the following is a true
statementregarding amenorrhea
except:
A. Exercise-induced amenorrhea is

due to a complex interplay of
decreased body fatand stress.

B. Athletes who have body fat
below the 25th percentile for age
are likely todevelop
amenorrhea.

C. High energy output and stress
may act independently of body
fat in the case of exercise-
induced amenorrhea.

D. The hypothalamic amenorrheas
of anorexia nervosa and
exercise-induced amenorrhea
have similar mechanisms: low
body fat, stress, and beta-
endorphin release.

Using the diagnostic approach to
patients who have primary amenorrhea,
match items in the following columns:

3. Follicle-stimulating
hormone.

4. XY karotype.
5. Testosterone/kaiyotype.
6. Cyclic pain.

A. Breast(+)
Uterus (-)

B. Breast(+)
Uterus (+)

C. Breast (-)
Uterus (+)

D. Breast(-)
Uterus (-)

Chronic Cough in a Hospital Population: Its
Relationship to Atopy and Defects in Host
Defence. Lewis HM, Haeney M, Jeacock J,
Thomas H. Arch Dis Childhood.
1989;64:1593-1598

The background and etiology of
chronic cough were investigated by
comparing three groups of children
under 6 years of age, 60 of whom
had simple cough, 60 of whom had
asthma, and 60 of whom were used
as controls. Both cough and asthma
were more common in boys and
associated with a history of eczema,
chest deformity, and skin reactivity
to inhaled allergens, but these
findings were more prevalent in
conjunction with asthma than with
cough. House dust mite sensitivity

ABSTRACT �

Acute Appendicitis in Children: Evaluation
with Ultrasound. Vignault F, Filiatrault D,
Brandt ML, Garel L, Grignon A, Ouimet A.
Radiology. 1990;176:501-504

Ultrasonography in the Management of
Possible Appendicitis in Childhood. Rubin
SZ, Martin Di. J Pediatr Surg.

1990;25:737-740

Vignault et al evaluated 70 children

suspected of having appendicitis
using ultrasonography. Thirty-five
had a noncompressible appendix with
an external diameter of >7 mm.
Thirty-one of 25 had appendicitis. Of
35 children for whom the results of
ultrasonography were negative, 33
did not have appendicitis, but two
did. The authors conclude that the
use of ultrasonography in clinically
ambiguous cases will enable earlier

diagnosis and reduce complications.
In the study by Rubin et al, 134

children suspected of having
appendicitis were evaluated using
ultrasonography. Of 45 patients who
had appendicitis, ultrasonography
was diagnostic in 40 cases (and

was found in 34 (57%) of the
children who had simple cough, 45
(75%) of those who had asthma, and
6 (10%) of the control subjects. Tests
of immunologic function showed
some high concentrations of 1gM in
groups with both cough and asthma.
IgG1 and IgG2 concentrations were
elevated in some children with cough
or asthma, but the only low subclass
concentrations were of IgG3 observed
in the group with cough. Children
who had simple cough represented a
heterogeneous population, but many
showed evidence of atopy. Major
defects of immunity were not
observed.

ItJ. H.

falsely negative in five cases). Of 65

patients who did not have appendi-

citis, false-positive results on
ultrasonography were obtained in five
cases and negative results were

obtained in 60 cases. “We recom-
mend that in acute abdominal pain
whenever the surgical clinical
diagnosis of appendicitis is in doubt,

ultrasonography should be

considered.. .real time ultraso-
nography of the abdomen in children
requires experience.”

Comment: These two studies
suggest the addition of ultraso-
nography to our diagnostic
armamentarium for appendicitis. It is
certainly not a perfect tool, but when
used carefully by capable and

diligent people, it can add precision
in diagnosing appendicitis.

Richard H. Hopkins, MD and

Shyan C. Sun, MD

Children’s Hospital of New Jersey
Newark� NJ
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GASTROINTESTINAL DISORDERS
MalformatIons

2% to 3% of individuals. It is the re-
suit of a failure of the fetal gut to
separate completely from the yolk
sac. The diverticulum is located on

the antimesenteric border of the
ileum 40 to 100 cm proximal to the
ileocecal valve. It is lined by ileal
mucosa and contains ectopic gastric
or pancreatic tissue in 30% of cases.

Patients who have symptomatic
Meckel diverticulum present most
commonly with either bleeding or
obstruction. Bleeding results in cases
where ectopic gastric mucosa is pres-
ent in the diverticulum. Secretion of
acid and pepsin within the diverticu-
lum causes ulceration of the mucosa,
resulting in hemorrhage. Painless rec-
tal bleeding with bright red or ma-
roon-colored stools is the classic
initial sign. This usually occurs in
patients younger than 2 years of age.

Blood loss may vary from minimal,
without hemodynamic changes, to
massive, resulting in shock. Pain will
be present if there is inflammation of
the diverticulum. Obstruction second-
ary to Meckel diverticulum occurs
with intussusception, where the di-
verticulum acts as the leading edge;
herniation; kinking; or volvulus. The
intussusception of Meckel diverticu-
lum is ileo-ileal. When obstruction is
present, the patient may present with

abdominal pain, vomiting, and a

palpable abdominal mass.
Diagnosis of Meckel diverticulum,

where ectopic gastric mucosa is pres-

ent, is made by 99m technetium per-
technetate scintigraphy. When
injected intravenously, the radioiso-

tope is taken up by gastric mucosa
and pools in the diverticulum. In
cases of intussusception, a barium
enema is useful, not only to confirm
its presence, but also as a therapeutic
measure for reduction. If the intus-

susception cannot be reduced, or if
barium does not flow freely into the
terminal ileum, then exploration of
the abdomen is necessary.

Diverticulotomy is the treatment of

choice. Because of its site at the anti-
mesenteric border, resection of adja-
cent intestine is necessary only in
cases where ulceration of the diver-
ticulum is extensive or where bowel
has been compromised from obstruc-
tion. Because only a small segment
of bowel is involved, prognosis is
excellent.

Summary

Although there are many different
malformations of the intestine, clini-
cally they can present similarly. In
addition, even conditions that are not
congenital may be difficult to differ-
entiate. An approach that employs a

detailed history, physical examina-
tion, and use of appropriate radio-
logic studies is important. Some
malformations can have life-threaten-
ing consequences if diagnosis is de-
layed; therefore, expediency is
imperative.

SUGGESTED READING
Andrassy Ri, Mahour GH. Mairotation of the

midgut in infants and children. Arch Surg.

1981;1 16:158-160
Hocking M, Young DO. Duplications of the

alimentary tract. BrJ Surg. 1981;68:92-96
Spitz L, Kiely E, Brereton RJ. Esophageal

atresia: Five year experience with 148 cases.
J Ped Suig. 1987;22:103-108

Vane DW, West KW, Grosfeld JL. Vitelline

duct anomalies: Experience with 217
childhood cases. Arch Surg. 1987;122:542-
547

Walker WA, Dune PR, Hamilton JR. Walker-

Smith JA, Watkins JB, eds. Pediatric

Gastrointestinal Disease. Philadelphia, PA:

BC Decker; 1991

Welch KJ, Randolph JO, Ravitch MM,
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PIR QUIZ

7. The most common type of
esophageal atresia is:
A. Esophageal atresia with

associated distal
tracheoesophageal fistula.

B. Esophageal atresia without
a tracheoesophageal fistula.

C. H-type tracheoesophageal
fistula.

D. Esophageal atresia with
associated proximal and
distal tracheoesophageal
fistula.

8. The radiologic “double
bubble” sign is associated
with which of the following
conditions?
A. Esophageal atresia.
B. Duodenal atresia.
C. Jejunal atresia.
D. Ileal atresia.
E. Colonic atresia.

9. Abdominal cysts occur least
commonly in the:
A. Duodenum.
B. Jejunum.
C. Ileum.
D. Colon.

10. The recommended therapy for
malrotation of the intestine in
the asymptomatic patient:
A. Is surgery at the time of

diagnosis.
B. Is surgery during

adolescence.
C. Is delay of surgery until

symptoms appear.
D. Does not include surgery

because this condition is
benign.

11. The most common presenting
sign of Hirschsprung disease
is:
A. Vomiting.
B. Abdominal distention.
C. Delayed passage of

meconium (longer than
48 h).

D. Protein-losing enteropathy.
E. Enterocolitis.
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HEMATOLOGY
Thalassemla

PIR QUIZ

12. You are asked to serve as a

consultant in the case of an
otherwise well 9-month-old
boy who has a mild microcytic
anemia. The beta thalassemia
trait would be least likely as
an explanation if the parents
were natives of:
A. Greece.
B. Syria.
C. Nigeria.
D. Sweden.
E. Vietnam.

Match each of the following beta

thalassemia disorders with the most

compatible clinical presentation:

13. Heterozygous silent beta
thalassemia.

14. Heterozygous classic beta
thalassemia trait.

15. Heterozygous delta-beta
thalassemia trait.

16. Homozygous beta�
thalassemia.

17. Homozygous beta#{176}
thalassemia.

A. Usually asymptomatic;
usually either not anemic
or only mildly so; risk of
significant anemia during
pregnancy.

B. Always asymptomatic; no
anemia.

C. Usually symptomatic after
1 year of age; thalassemic
facies; most often
moderately anemic, but
requires blood transfusion
only occasionally.

D. Usually symptomatic
before 1 year of age;
thalassemic facies; severe,
transfusion-dependent
anemia.

Match each of the following beta
thalassemia disorders with the most
appropriate hemoglobin
electrophoresis:

18. Heterozygous classic beta
thalassemia trait (without
concomitant iron
deficiency).

19. Heterozygous silent beta
thalassemia.

20. Heterozygous delta-beta
thalassemia trait.

21. Homozygous beta�

thalassemia.
22. Homozygous beta#{176}

thalassemia.
A. Hb A (96%), Hb A2

(2.5%), Hb F (1.5%).
B. HbA2(10%),HbF

(90%).

C. Hb A (15%), Hb A2 (6%),
Hb F (79%).

D. Hb A (90%), Hb A2 (6%),
Hb F (4%).

E. Fib A (90%), Hb A2 (2%),
Hb F (8%).

23. You just have diagnosed

thalassemia major in a 7-
month-old girl who recently
moved to the United States
with her parents from
Bombay, India. In planning
her future therapy to optimize
benefits and minimize
complications, you would do
each of the following except:
A. Ensure that the patient is

immunized effectively
against hepatitis B
(assuming she has not
already acquired the virus
during the perinatal
period).

B. Attempt to maintain a
pretransfusion hemoglobin
level of approximately
11 g/dL.

C. Assure that the patient
receives at least 12 to
16 mL/kg of packed red
blood cells with each
transfusion to maintain an
interval of at least 1 month
between visits.

D. Use leukocyte-poor packed
red blood cells to avoid
urticarial and febrile
transfusion reactions.

E. Initiate regular chelation
therapy with
desferrioxamine at 4 to 5
years of age.

24. A 7-year-old boy who has
thalassemia major has
developed significant
hypersplenism and will require
splenectomy soon. For
appropriate management, you
will do each of the following
except:
A. Assure immunization

before splenectomy against
Streptococcus pnewnoniae
and Haemophilus

inJluenzae type B.

B. Maintain the patient after
splenectomy on daily oral
antimicrobial prophylaxis.

C. Immediately examine the
splenectomized patient if
he or she develops a fever.

D. After examination,
continue the febrile
splenectomized patient on
prophylactic oral
antibiotics (assuming that
focal signs of infection are
absent and that appropriate
deep cultures have been

obtained).
E. After examination,

promptly treat the febrile
splenectomized patient for
presumed sepsis with
broad-spectrum parenteral
antibiotics (assuming that
focal signs of infection are
absent and that appropriate
deep cultures were
obtained before initiating
therapy).



PIR QUIZ
B. Intensive family support

programs including home
visits.

C. Respite programs for
families with difficult-to-
rear children.

D. School-based health and
parent education programs.

E. Opportunities to participate
in littleleague sports

programs.

25. Community risk factors that
increase the likelihood of
adverse child health and
developmental outcomes
include each of the following
except:

A. Exposure of families to
unhealthy living situations.

B. Exposure to mass media
that deal principally with
methods of prevention.

C. Unwillingness of local and
state governments to fund
prevention programs of
proven value.

D. Lack of opportunity to
earn a reasonable income.

E. Feelings of local residents
that they live in an

uncaring environment that
lacks any sense of
community.

28. Which of the following
statements about a community-
wide preventive approach is
not true?
A. It is complicated to

implement.
B. It requires expenditure of

public funds.
C. It strives tp increase self-

esteem.
D. It provides positive short-

term results.
E. It serves as a focal point to

coordinate state and local
agencies.

27. In some areas, pediatricians
have added each of the
following family support
components to their primary
practice base, except:

A. An early intervention
program.

B. A parent drop-in center to
- serve a catchment area for

a population of 10 000.
C. Service as ombudsman for

parents dealing with state
and national organizations.

D. A lending library of books
on child development and
parenting topics.

E. Advocacy groups for
children.

26. Data show that we can reduce
the number of individual risks
when we increase access to
caring services, which include
each of the following except:
A. Better access to quality

prenatal care for low-
income residents.

29. The component least likely to
be essential to the
establishment of community-
wide programs is:
A. Research to define a

satisfactory geographic
catchment area.

B. Development of a broad-
based local coalition.

C. Having a large government
grant to initiate action.

D. Accumulation of records to
build a data base.

E. Formation of a local
advocacy group.
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ready have reached a high-risk status.

The best results can be obtained
when all levels of government and
the private sector work together. In

this partnership, the best outcomes

appear to result when the state and
federal governments, private corpora-
tions, or both provide technical as-
sistance, additional funding as

needed, and help in setting program
standards, and when the community
maintains local control over estab-
lishing priorities and implementation

strategies. However, to reach these
goals and to maintain program sup-
port over the long time periods
needed to show positive results (4 to
8 years), it is necessary to become
skilled in social marketing techniques
to turn program need into demand

and to develop a strong local and
statewide advocacy group to facilitate

passage of needed legislation and
prevent funding cutbacks.

Pediatricians can modify their
practices to make them more suppor-

tive to families and can work with
other community leaders to bring
about the changes in attitudes and

about the changes in attitudes and
funding priorities at the state and
community levels that will be neces-
sary to develop more effective pre-
ventive programs.
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