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Abstract:

Sarah isa 13 6/12 year-old patient with an arrest of pubertal development, weight loss and
decdlerated growth velocity. Differentiating between patients who are underweight for height
and overweight for height is an important first step in a cost effective evauation. The evauation
of agirl who isunderweight for height or haslost weight should prompt an evauation for a
systemic disease associated with undernutrition such as inflammatory bowe disease, anorexia
nervosa, malabsorption (e.g. cdiac disease) or other chronic disease.

Goals:

To provide learners with a basic understanding of the norma puberta sequence

and causes of delayed puberty, and a systematic approach to the patient with delayed puberta
development.

Objectives:

By the end of the session, learnerswill be able to:

1. Describe the stages of norma pubertal development and the age of initiation of
puberty in girls.

2. Describe the differentid diagnosis for pubertd dday in girls.

3. Initiate the evauation of an adolescent with arrest in pubertd development.
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“Normd vs. Abnormad Petterns” (Understanding Growth)

“The Shortest inthe Class’ (Turner’s Syndrome)

“Timmy and the ‘Big Kids” (Condtitutiona Short Stature)

“Different From My Friends’ (Turner’s Syndrome and Delayed Puberty)
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Bright Futures Core Concepts:

While dl of the Core Concepts are included in each case, this particular case can be used to
highlight communication, partnership, and prevention/health promotion.
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Facilitator Preparation:

Facilitators should thoroughly review this guide and the other materids provided. At the end of
the guide we have included a section entitled, “I ndependent L ear ning/Prevention
Exercises,” that will further simulate group and individua education on this topic.

Suggested Format for a One Hour Session:

We anticipate that case facilitator s will modify implementation of the case session to
best fit their educational setting and learners. For detailed recommendations on case
facilitation, please see the previous chapter entitled, “ A Brief Guideto Facilitating
Case Discussion.”

Introduction: Sarahisa 13 6/12 year-old patient with lack of weight gain, an attenuation of
growth velocity, and arrested pubertal development. Fortunately, she has been followed by the
same pediatrician since birth and there is clear documentation of past weight and growth points,
aswdl as her generd hedlth, psychosocia development, and rdationships with her family,
school and community. Puberta arrest in the face of poor weight gain should leed the primary
care clinician to condder nutritiond causes. In contragt, girls who are overweight for height and
not growing normally often have an endocrine cause for the arrest.  Utilizing both past growth
data, aswell asthe current information obtained, asssts the learner in formulating a differentia
diagnoss.

Open the Discussion: Introduce the case title and the session goal. Explain that this
will be an interactive case discussion and not a lecture. Distribute Part | of the case
and ask one or mor e of the participantsto read it aloud.

Part |

Sarah isa 13 6/12 year-old who comes to your office with slowed growth and delayed pubertal development.
In response to your questions about her concerns, Sarah replies, “ My mother isworried because | haven't



grown very much in the past year. She thinks my height and weight are the same, and I’ mthe only girl in
my class who hasn’t gotten my period.” Sarah has been in good health with no chronic medical problems
and no acuteillnesses. Shelikesto eat and remarks that her appetite has increased over the past two years.
She eats agood variety of foods with no restrictions. Sheis activein sports, playing soccer most days for
about 2 hours. She denies abdominal pain, nausea, vomiting, bloating and diarrhea. Her bowel movements
are formed and often hard every other day. She has had no skin, joint, or visual complaints. Y our records
show that one year ago, Sarah’s breast and pubic hair development were both in Tanner stage 2.

Following thisreading, ask all participants” So what do you think about this case?
What would you like to focus on during our discussion today?” List agendaitemson a
blackboard or flipchart. Then use the questions below to guide the discussion.
Remember that the key to successfully leading a small group isfacilitation of the
discussion rather than lecture. Draw as many participants as possible into the
discussion. Allow silences while group member sthink about questions. Present
material from the discussion guide only when needed to complement or redirect the
group discussion.

Guiding Questions for Discussion:

What additional infor mation would you liketo know? To assess whether the patient’s
concerns regarding her growth and development are accurate, one would need to find out more
information about the patient’s past medical history. Hasthe patient had stigmata of a chronic
illness that might be affecting her growth? A growth chart needs to be constructed with as
many data points as are avallable (to determine if growth ceased at a specific point or if she has
remained consstently on asingle, delayed curve). s she on any medications that might affect
her metabolism and her growth? Isthere ahistory of head trauma or a surgery that might have
affected the hypothdamic-pituitary area, and growth hormone (GH)-secreting neurons? Isshe
having headaches, visua changes, vomiting, or other sgns of a centrd process?

It isaso important to assess other stressors, family congtellation, intengity of sports
participation, concerns about weight and nutritiond intake, and how much communication she
has had a home about her pubertd development. Questions from Bright Futures include:
- Who do you live with?

How do you get dong with family members?

How often do you miss school ?

What activities and sports are you involved in?

How do you fed about your weight? Are you trying to change your weight?

How?

What do you usudly et in the morning? At noon? In the afternoon? In the

evening?

Has anyone talked with you about what to expect as your body develops? Have

you read about it?

Have you started your period yet?



Sarah gppears to be eating well dthough many girls with egting disorders may deny these
behaviors. Her exerciselevd is not sufficient to likely be associated with pubertal delay.

Family history would aso be important (e.g. history of short stature, history or miscarriages,
age of pubertd onset in each parent, pubertd delay in other family members, etc). The heights
of both parents should be determined in order to caculate amid-parental height (MPH)
(father’ s height - 5 inches, averaged with mother’sheight for agirl). The MPH will enable one
to see how close sheisfollowing her genetic potentid.

Lagtly, she needs athrough physical examination to assess for stigmata of a chronic disease,
of aknown syndrome (e.g. chondrodysplasia or Turner’s syndrome) or signs of a central
process (e.g. papilledema, etc.) Her history is particularly worrisome because she Sarted
pubertal development and then stopped, and sheis not going through a growth spurt typica of

early puberty.

What isthe normal sequence of puberty (for breast development, pubic hair and
growth) in afemale patient? The age a which puberty beginsin anormd girl can vary
widdy. Breast development usudly begins before pubic hair development. Pubic hair isthe
first Sgn of pubertd developmentd in 15-30% of girls, pubic hair development precedes breast
development more commonly in African-American girls than in Caucasan girls. The breast and
pubic hair maturation should be staged separately to dlow for recognition of discrepancies of
development. Remind learnersthat breast development is stimulated predominantly by ovarian
estrogen secretion while pubic hair development is stimulated by secretion of adrend androgenic
hormones.

Distribute Handout #1: Tanner Stages of Secondary Sexual Characteristics— Female
and Handout #2: Tanner Stages of Secondary Sexual Characteristics—Male. Allow a
few minutesfor learnersto review the contents.

The onset of puberty is more closdy related to an individud’ s bone age than chronologic age.
Therefore, a bone age assessment can be helpful in determining the cause and extent of delayed
puberty and growth deficiency. The growth spurt occurs during early adolescencein agirl,
typicaly occurring between Tanner breast stage 2 and 3 with peak height velocity at 11.5 years.
Menarche occurs at a mean age of 12.7 + 1.0 years, about 2-2 Y2 years after the onset of
breast development and on the downdope of the height velocity curve.

What isyour assessment of Sarah’s pubertal development? A girl who has experienced
no breast development or other sgns of puberty by age 13 yearsis 2 standard deviations from
the norma age and has delayed development. The average age with standard deviation (SD)
for atainment of pubertal milestonesin North American girlsisage 10.9 + 1.0 yearsfor breast
budding (Tanner 2) and 11.2 + 1.1 yearsfor pubic hair development (Tanner 2). Although
concerns have been raised about the reproducibility of recording Tanner 2 breast development
(which can be mistaken for fatty tissue in overweight girls), Herman-Giddons reported that the




mean age of breast development in African-American girlswas 8.87 years and 9.96 yearsin
white girls® For pubic hair, the mean ages for development were 8.78 years and 10.51 years,

respectively.

While our patient underwent thelarche (developed breast buds) a anorma time, her
development has not continued to progress. The mean duration of complete pubertal
development is4.2 yearsin agirl (range of 1.5-6 years), and menarche typicaly occurs 2%
years after thelarche. Her past medica records reved that her puberty has been completely
arrested since the age of 11 years (when breast buds were noted).

Distribute Part Il of thecase along with Handout #3: Sarah’s Growth Chart Before
Treatment. Ask oneor morelearnerstoread it aloud.

Part 11

Sarah’ s past medical history isunremarkable. She was afull-term gestational infant. Sheison no
medications and has had no operations or hospital admissions. She developed breast buds at age 11 years,
followed by development of scant pubic hair.

Her mother’ s height is 64" and the father’ s height 69" ; therefore, the patient’ s mid-parental height is~64".
Her mother had menarche at age 13.

On physical examination, sheisathin, but otherwise well-appearing adolescent girl.
Sarah’ s height is 62 Yainches and her weight is 84 pounds which you plot on her growth chart.
Vital signs: blood pressure 95/54, pulse 72.
Skin: clear, without comedones or other lesions.
HEENT: pupilsrounds and equally reactive. Sclerae clear. Extraocular muscles
intact. Oropharynx clear.
Neck: no goiter or lymphadenopathy.
Chest: Tanner 2 breast development. Lungsclear.
Heart: normal sinusrhythm, without murmur, gallop or rub.
Abd: soft, no hepatosplenomegaly or masses.
GU: Tanner 2 pubic hair. Normal external genitalia. Rectoabdominal exam
revealed asmall cervix and no adnexal masses. Stool - negative for occult blood.
Neuro: nonfocal, normal reflexes, without delayed relaxation.
Spine: no scoliosis

What specific parts of the physical examination/health assessment are particularly
important? Would you perform a pelvic examination?

The most important parts of the assessment are a height, weight, determination of Body Mass
Index (BMI), blood pressure, generd physica examination and Tanner staging/sexua maturity

rating.

In the girl with delayed puberty, an internal examination is not needed because the differentid
diagnogisislargely between a hypothdamic-pituitary cause (e.g. dowing of GnRH pulsesfrom a
systemic illness) or an ovarian cause. An externd genita examination isimportant to assure a
normd clitoris, labia, hymen and presence or absence of estrogen effect on the vagina mucosa.



A recto-abdomind examinaion may be helpful to confirm normd internd anatomy and in this
patient particularly to check stool for occult blood, but it is an optiona examination if stool
samples can be obtained for testing. In contrast, the patient with full pubertal development and
no menses needs an interna examination to exclude a genita anomaly (mullerian anomaly or
androgen insengtivity syndrome) or obgtruction (imperforate hymen, transverse vagind septum).

What isthe differential diagnosisfor Sarah’s pubertal delay? (Then, can you narrow

down the differential based on the information you have obtained?) It isoften hepful to
put astick figure on the blackboard (see next page) to help resdents organize their differentid

diagnosisof delayed puberty (with no Signs of virilization or androgen excess).

Differential Diagnosis:
CNS causes:
Hypogonadotropic hypogonadism (low to norma FSH, LH levels)
Chronic disease, epecidly those associated with malnutrition (cystic
fibrogs, Crohn's, celiac disease)
Kdlmann's syndrome
CNS tumors
Lawrence-Moon-Biedl, Prader-Willi syndromes
Pituitary causes - tumor (e.g., prolactinoma, germinoma, €tc.)
infiltrative disease (sarcoid, tuberculoss, Histiocytoss X,
CNS leukemia), hemochromatosis, head trauma, postpartum
necrosis, “empty sdla’
Endocrinopathies, including hypothyroidism, diabetes mdlitus, Cushing's
syndrome (including iatrogenic from steroid therapy)
Depression
Physologic dday
Eating disorders, athletic competition (may be overlap between these two
entities)
Thyroid: hypothyroidism, hyperthyroidism
Adrenal: Cushing's syndrome, Addison’s disease
Ovaries:
Hypergonadotropic hypogonadism (high FSH and LH levels)
Gonada dysgenesis
Ovarian falure from radiation or chemotherapy
Autoimmune oophoritis
Other - galactosemia, myotonia dystrophica, Trisomy 21, sarcoidos's,
ataxiatelangiectasa; ovarian hemorrhage, torson, remova or
destruction; oophoritis; 17-hydroxylase deficiency

Sarah has a process that has interrupted both weight gain and linear growth. Sdf-induced
weight loss (e.g. anorexia nervosa) and systemic diseases (e.g. Crohn' s disease, cdliac disease)
need to be consdered. Asthe patient gppeared to be previoudy hedthy, the learner should



consder the processes that either develop in early to middle adolescence or that fall to manifest
themsalves during childhood.

Example Blackboard Drawing:
@ —— CNS
N Thyroid
Adrenals

Ovaries
Uterus
Vagina

Asaprimary health care provider, what basdine tests would you want to order (if
any)?

The learners should generate alist of tests they would order using the differentia diagnosis
outlined. Itishepful to lis dl the possible tests and ask participants to vote on the top four
tests they would obtain first. Then reved the lab results for those tests, and decide what a
second and third step are. A screening CBC, ESR and chemistiries should be obtained to
exclude a chronic illness. Screening endocrine tests that are important include: a thyrotropin
dimulating hormone (TSH) leve (to exdude hypothyroidiam) and afallicle gimulaing hormone
(FSH) leve to determineif the etiology is hypothaamic-pituitary (low or normal FSH) or
secondary to ovarian failure (high FSH). If hypothyroidism could occur because of a CNS
process, then other thyroid functions tests (T4, TBGI) should be obtained. Prolactin leve is
drawn if the FSH leve islow; karyotype and other sudies to determine the etiology of ovarian




falureif the FSH levd ishigh. A hand and wrigt radiograph for determination of bone age helps
to estimate find height and to ascertain if bone age is delayed more than height age (common
with hypothyroidism). Given the fdl-off in weight before height, a screening test for cdliac
disease should be discussed.

CBC - HCT 34% with MCV of 74 (mild microcytic anemia; other
indices within normd limits), norma WBC and pladets
Sedimentation rate (ESR) Liver function tests, electrolytes, BUN,
creatinine, glucose, albumin, total protein, Ca, phosphorus - NORMAL
Bone age (chronologic age 13 years) = 12 years (one standard deviation is 10
months)
Signtly DELAYED
Thyroid function tests: T4 8.6 ng/dl, TSH 1.8 nU/ml, TBGI 0.95
NORMAL
FSH 2.3 1U/L -NORMAL
Endomysial Antibodies. markedly elevated titers (POSITIVE - consstent with
celiac disease)

What do you know about celiac disease? The endomysid antibodly titer has yielded the
critical information and the laboratory investigations are consstent with cdliac disease.

Celiac disease (dso know as cdiac sprue, gluten-induced enteropathy, or nontropical sprue) is
an intolerance of the protein gluten found in wheet and rye. The damage to the intestind
mucosd tissue is caused by atoxic reaction to the gliadin fraction of gluten. Two theories exist
asto the disease' s pathogenesis: (1) the mucosd lesion of celiac disease is due to an inborn
mucosal enzyme defect which permits undigested toxic compounds to accumulate in the

mucosal wdl; (2) theintestind damage is secondary to immune reactions to the “antigen”
gliadin. A diffuseleson of the upper smdl intestind mucosa is seen with short, flat villi,
deepened crypts, and irregular vacuolated surface epithelium with epithdia lymphocytes.
Clinica manifestations range from severe maabsorption to norma or near normd hedth. As
was seen in this patient, the most congtant features are decreased rates of weight gain and linear
growth, which may perdgst without gastrointestind symptoms. Some patients with celiac disease
remain well during childhood with the disease not manifesting until adulthood. Diagnosisis
based on afinding of serum endomysid and/or gliadin antibodies; the finding of the characteridtic
duodend or jgund mucosa lesion on amucosd suction biopsy; and/or adlinica responseto a
guten-freediet. With the advent of a sengtive anti-endomysia, anti-gliadin and other antibody
screening assay's (e.g. transglutaminase antibodly), the need for definitive intestinal biopsies may
have declined.

Digtribute the Epilogue, Handout #4: Sarah’s Growth Chart After Treatment, and
Bibliography. Ask someoneto read the Epilogue aloud.



Epilogue

Sarah is currently age 14 6/12 years. She was begun on a gluten-free diet once the diagnosis of celiac
disease was made. She has shown a good response to therapy with a marked accel eration of her growth
velocity. Her breast and pubic hair development resumed within 6 months of initiation of this modified diet,
and she just experienced menarche.

Sheisagood student, has many friends and has adjusted well overall to the dietary restrictions under which
she has been placed. Sheis pleased with the clinical response of the regimen, continuous compliance with
thisstrict diet isnot an easy task, particularly for ateenager, and she requires close medical follow-up.

Discuss the management plan for this patient.

Nutritional issues: A gluten-free diet isthe maingtay of therapy for patients with celiac disease.
Eighty-percent of patients respond to this dietary intervention. Symptomatic improvement
typicaly occurs within afew weeks, and tests of absorptive function and smdl-bowel histologic
changes improve typicaly after afew months.

Growth: Norma growth veocity will likely resume after this patient is placed on an appropriate
nutritional regimen.  Thisis accomplished by initiation of a gluten-free diet.

Sex hormone replacement: Sex steroid replacement (estrogen) is not needed in this case
because norma GnRH and accompanying LH and FSH secretion will resume after the patient’s
nutritiond satus improves.

Refer back to group’slearning agenda and summarize the key teaching points that
were made. Thiswill givethe group a sense of accomplishment, and emphasize the
important messages. Suggest further sources of reading or other information if there
are agenda itemsthat were not covered in the discussion.

I ndependent L ear ning/Prevention Exercises. Facilitators may wish to assign * Independent
Learning/Prevention Exercises’ to the group, particularly if time congraints hinder the
completion of the case. The following list includes suggestions to explore the available
community resources that focus on Celiac Disease, as well as other areas of interest that can be
integrated during or after the sesson. If the exercise is done in the absence of the facilitator,
learners should take notes on their experience, then discuss with a faculty member for feedback.

Invite a nutritionist to come and talk about a gluten-free diet.

Vist aschool and ask how specia meals can be accommodated.

Find out how to access services from the Nationd School Lunch Program.

Check out web sites on Celiac Disease and see which ones might be appropriate for teens,
parents, and/or medical providers.

o
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Case Author: Case Advisor:

Catherine M. Gordon, MD S Jean Emans

Harvard Medical School Harvard Medical School
Children’s Hospital, Boston Children’s Hospital, Boston
Part |

Sarah isa 13 6/12 year-old who comes to your office with dowed growth and delayed pubertal
development. In response to your questions about her concerns, Sarah replies, “ My mother is
worried because | haven't grown very much in the past year. She thinks my height and
weight are the same, and I’'mthe only girl in my class who hasn’t gotten my period.”
Sarah has been in good hedth with no chronic medica problems and no acute illnesses. She
likesto eat and remarks that her appetite has increased over the past two years. Sheeatsa
good variety of foods with no restrictions. Sheis active in sports, playing soccer most days for
about 2 hours. She denies abdomina pain, nausea, vomiting, bloating and diarrhea. Her bowel
movements are formed and often hard every other day. She has had no skin, joint, or visua
complaints. Y our records show that one year ago, Sarah’s breast and pubic hair development
were both in Tanner stage 2.



Will | Ever Get My Period?
Part |1

Sarah’s past medicd history is unremarkable. She was a full-term getationd infant. Sheison
no medications and has had no operations or hospital admissions. She devel oped breast buds
a age 11 years, followed by development of scant pubic hair.

Her mother’ sheight is64” and the father’ s height 69”; therefore, the patient’s mid-parentd
height is~64". Her mother had menarche at age 13.

On physicd examination, she isathin, but otherwise well-gppearing adolescent girl.
Sarah's height is 62 Yz inches and her weight is 84 pounds which you plot on her growth chart.
Vitd signs: blood pressure 95/54, pulse 72.
Skin: clear, without comedones or other lesions.
HEENT: pupils rounds and equdlly resctive. Sclerae clear. Extraocular muscles
intact. Oropharynx clear.
Neck: no goiter or lymphadenopathy.
Chest: Tanner |1 breast development. Lungs clear.
Heart: norma snus rhythm, without murmur, gallop or rub.
Abd: soft, no hepatosplenomegaly or masses.
GU: Tanner |1 pubic hair. Normd externd genitdia Rectoabdominad exam
revealed asmadl cervix and no adnexa masses. Stool - negative for occult
blood.
Neuro: nonfocal, norma reflexes, without delayed relaxation.
Spine no scolios's



Will | Ever Get My Period?

Epilogue

Sarah is currently age 14 6/12 years. She was begun on a gluten-free diet once the diagnoss of
cdliac disease was made.  She has shown a good response to therapy with amarked
acceleration of her growth velocity. Her breast and pubic hair development resumed within 6
months of initiation of this modified diet, and she just experienced menarche.

Sheisagood student, has many friends and has adjusted well overdl to the dietary restrictions
under which she has been placed. Sheis pleased with the clinical response of the regimen,
continuous compliance with this gtrict diet is not an easy task, particularly for ateenager, and
she requires close medica follow-up.



Will | Ever Get My Period?
Handout #1. Tanner Stages of Secondary Sexual Char acteristics—
Female

Stage 1 Stage 2

Stage 5

Female pubic hair development. Tanner stage 1: Prepubertal, with no pubic hair.
Tanner stage 2: Straight hair is extending along the labia, and between rating 2 and 3,
begins on the pubis. Tanner stage 3: Pubic hair has increased in quantity, is darker, and
is present in the typical female triangle, but in smaller quantity. Tanner stage 4: Pubic
hair is more dense, curled, and adult in distribution, but is less abundant. Tanner stage 5:
Abundant, adult-type pattern; hair may extend on to the medial aspect of the thighs.




Stage 1 Stage 2

Stage 3 Stage 4

{\

Stage5

Female breast development. Tanner stage 1: Prepubertal, with elevation of papilla
only. Tanner stage 2: Breast buds appear. Areolais slightly widened and projects as a
small mound. Tanner stage 3: Enlargement of the entire breast with no protrusion of the
papilla or of secondary mound. Tanner stage 4: Enlargement of the areola and papilla as
a secondary mound. Tanner stage 5: Adult configuration of the breast with protrusion of
the nipple. Areola no longer projects separately from remainder of breast.




Will | Ever Get My Period?
Handout #2: Tanner Stages of Secondary Sexual Characteristics--Male

N\ il / o ww/
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Stage 1 Stage 2 Stage 3 Stage 4

Male pubic hair development: Tanner stage 1: Prepubertal, with no pubic hair.
Tanner stage 2: Sparse growth of long slightly pigmented downy hair, straight or only
slightly curled, at base of penis. Tanner stage 3: Hair is darker and more curled and
spreads sparsely over junction of pubes. Tanner stage 4: Hair is adult in type and covers
an area smaller than most adults. Tanner stage 5: Adult quantity and pattern of pubic
hair, with hair present along the inner borders of the thighs.

Male genital development: Tanner stage 1. Prepubertal. Tanner stage 2: Scrotum and
testes have enlarged and the scrotal skin becomes more textured. Tanner stage 3:
Growth of the penis has occurred, especidly in length. Testes and scrotum are further
enlarged. Tanner stage 4: The penisis further enlarged in length and breadth. Glands
has become larger and broader. Scrotum is darker. Tanner stage 5: The testesand
scrotum are adult in their size.
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Will I Ever Get My Period?
Handout #3: Sarah’s Growth Chart Before Treatment

Suwain

2 to 20 years: Girls MAME

Stature-for-age and Weight-for-age percentiles RecorD # 2efore. Treatwentt-
12 13 14 15 16 17 18 19 20
MoeraStauee ____________ Fathers Stature e g g e —temd-in
Date Age Weight | Stature = A:GE FE&RS}:' I 1 5 o0 - 76—
1 { T74-
T ' 185__?2_ 5
T 1801 20 A
. 1 T T T " T I 1754 T
| I 1 L — . - =05 T -
*To Calculate BMI: Weight (g} + Stature (cm) » Stature (cm) x 10,0000 | _,:--',,,"":_ ' F2072 1704 ed il
ar Weight (i) + Stature {In) - Staturs {in) x 703 /,./,r SESES e L G- :
in femtP=3—4=—5—6—7—8—9—10=11= g//’ e = ALk
60 : et ZFZESE=S 1601
52 — : : T T o s e I =52
%1155 S=== '_u//'./ e 101155+
897 150 : | == TS S 50 20
_53_445 = f {A//./r/’//"f/ == !
SasTRSSSSSSSSESS ,"t‘: "i"'.‘,/ /1/ ,‘?f . 105230
54 o SESEF ""/‘/,r /! j’f/ Z s
R Esm=ss===c P A = 210
—— e ] ot ) T o e Pt et ot
50425 BV, %6 ZLESSSSSSSSSSSs {00200
- 48+ A A e e | s 1904
-120 t / bl t 1 ; t i -~ Lge—
461, .. /;” /'/,'/,// === ,...--" - BD_-!EEI'-
T4 10 - V//’/ ,.;% : S ,.-= Z=SERSE T
1 i ; i t } t . T =T B0
"2 Hos A# 7 - —— j’ SSS====sssssm =5
Laod, o0 /_//(/{/_ ; == e 140 €
1 w g 1 1 = - 1 1 1 - 1 1 1 : F 1
_33___.95 M’ ! I !/ ‘,/ T _r._._"_,_.--'-'""_r " ; 1 50--1 il {I;
; T x T I ) 5{:"- 1
364 g0 K/J/r‘ﬁ;% / r,-"f =T sl M
SR/, A e e ]
F324 g5 i ! —— / 2 r'/f ,.--'ﬂ f:.___,_._.—-l— 55 45 F100
: — t t : ’zf.--":.!..:- / : "‘"5. — = I
30 | -;///f"/-r/ = :_r;:-"" : 40901
80 ¢ ' .:f:f‘f;"f:/ }/ﬁ;/ 3 e B ] e 80
e =N f’:’}/ . 'f, _.:E'r': EESSSESS ———Fa30F 0]
Fedes SESESC ] ::j/;;*' : s s
s L | e SESSSESEES EERE=Y
40 —pt= e — =1 -4
Lap- 15 = == SEE=E=5 154 304
e =T i ARG —————+—— {10
16 | kg FAGE (VEARS) 1+ kg1 |

2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20

Rumvisad and corecied Movember 24, 2000 o
SOURCE: Developad by tha Mefional Centar for Health Statistics in colabaration with (..D'[..
e Mationad Cantes e Chironio Diseass Pravantion and Haalih Promatian (20000
it fasarw cde, gow grawi e hania



mI SN

HIGH—m3=

Will I Ever Get My Period?

Handout #4: Sarah’'s Growth Chart After Treatment
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Educational Resour ceson the World Wide Web
http://www.naspgn.org/disease_information.htm Thisisthe official site for the North American Society for

Pediatric Gastroenterology and Nutrition which provides an easy-to-follow informational guide for children
and families with Celiac disease.




