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Albstract

Alergc reaciors are cavsed byhammless al engere, whidhare
reoog nized by the spedfic Immane satem Alagerspedfic
T cels are aswomed o play a bey nole in the sersiimdon
pheseard in i cgical memony: Cumens |mimeared oge
cal coreepts aaggesst thataympomeic T-od| memony cels
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Proirflarmmnory T cdbk medate dlengic nfammadon by
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Thedichotamic Th1/Th2 paradigm has daminsed
our viaw of allagy pathogensgk and has produced
Imiportant cancepts such a2 the hyglens hypothe
gk Multiple studie could demomtrae fhe vabld-
ity of thik syatem. while it left open kiue. The
digcovery of new T-ll sulkek dhanged our cellu-
lar pempective, while @ new work hypotheslz on
T=cadll differentiation remaing to be raformulited
Allergen-gpecific Imnmune regpomes are depen-
denton B and T cdk whidch encountar allsTgens ag
2 whole by the immunoglobulin recaptars or are
presented by dendritic celleE cellk as peptide by
the T-cdl recepior The BE production of B celk

requires the hdp of IL-4-producing Thz-type
T celk o awitch from Igd ©owards IZE In con-
tragt to B cells, T ellz do not have dired allergen
comact and thersfore thetr functian with the
Inmune gystem k& mch mare difficult o wnder-
giand than the Ig-poducing B llk The ThlTh2
panzdigm was based on two T-cdl ubier with
the memory fradionof T cells, ane TFH-y-ssmeting
Thl and o Th? subset characteristic for IL-d-
garTaing cella Thl and Th2 cellz diferentiate
from antigen- inexperapced natve T cells, which
polarize wpon indtial antigen challenge o Thl or
Thz cellk, but do not form mixed phenotypes
Since Th? @lk are aritically impartant for the IgE
gwitchof B cells, frwas hypothes red that Th2 celk
are important for humoral responges a2 obeerved
in IgE-dominated allergic dizesse and are in com-
petitive balance with Thl @lk, a2 obzerved in
Infactiond. Because of the ompetitive and exch-
glve mechandzm of differentiation, which polarzes
T-iell regpomes towards a dicrete phenotype, It
wai hypothaied that allagen immondeadon

wlong Thi pathways could deviate allergen-gpe-
cific regpongss away from Th2 phenotype and
thus genenie an allergen wolerance by Immuns
devdation. Similarly, the hygenic conditions in a
wediermzed bfstyle were qugpestal @ Umi Thl
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The target

In the mdustralized wodd, the prevalence of atopic dieases
such 25 asthma and allergie chinitis has substantally increased
over the last decader A decreased ezposure fo imrouno-
modulatory product: of bacteria and parasites, and to viral
infeetions durmg early childhood has been suggested to
coatribute to the inereass m allespap dizeazes, as populations
in premdustrialized countries with messazed exposure to
childhood mfections are less ssceptible to the development
of allergic disorders {1). The lowes incidence of hay fever in
larger familie: with more frequent mfection: wansmitted by
older siblmgs wraz the basis for formuolation of the “hrgsne
bypothesis™ (2}, It bas been forther reported that children
raized in rural areas m Europe ace less suscepthble to develop
bay fever and allergic chincconjumesvits, a finding that
appears to be associated with Increased livestock exposure,
consumption of uapasteurized milk and sxposure to bacteria-
derpred sobstasces quch as endotomin or maramic acid (3). In
addition, previous imfections with hepatitis A, Taxosdzrms
pomdii or Feliwbacter tydor’ were alio associated with lowes
incidence of the development of asthma and allergic thinis
(4, 5). One explanation for the reduced risk of developmg
atopic disease could be the skewing of the Thi /Thi-balanes
from allergy-promoting Th2 cells tooards Thi cells incmeed

T s e = Tl dnrm v P s e el e s

(PAMIFy) decived from bacteria, viruzes, fang: or protozoa (9.
The term Toll desires from 2 susface receptor identfied in
Drasgpbils [10) which was later found to be mvolved o the
Dresepbils antiftngal immune defense {11). The St buman
homologae was then identified by Medzhitor e al (12). To
date, 10 human TLR: have been identified (ravieoed @ 13-
15). Actraton of TLER: inisates the innare immunse rerponse
by imducing expreszion of antimierobial gene: and
mflarrnatory eytoknes, and alio leads to antpen-specific
adaptive mmuniry theough actvation of dendritic cells.

Four members of the TLE family, TLRE3, TLR7, TLES and
TLES, have besn shovsn to detect mucleic acidz TLE3
recopnizes double-stzanded BINAs and 13 implicated in the
recogaition of virnses. TLET and TLRS recopaize puanosine-
and undine-rich simgle-stranded BMAs (3:BMAs) derived
from wirmses such as boman mmunodeficlency wirus,
vesicular stomatitis wiras and influenza viros (16-18). TLER®
recopmizes bacterial DINA - contaiming unmethylared Cp&
motifs but can alio be actvated by syaothetie olipo-
decarmacieotdes (DD contunme CpG motf: (19, 20
'I'I.R.'?ua]mmlﬂdi::vhmlunﬂgmﬁm 21, 2I) While
TLE7, TLRES and TLE? are phylogenedcally related (23,
2-1-._|:_'I'LR3-15 evolationasily distant. Howeves, unlike the other
TLRs which are exprezsed at the cell surface, the moelsic acid-
d.e‘her.-ung 'I']'..'fl“..-r aze lonullzﬂ! m ml:n.c:L'hJ.L'l.r 'n'e:l:d.e: ru.-r_'h as
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Alerg: reacions are cavkad bybammlssalergere, whidhare
reco niped by e sped fic Immne system, Alagarespediic
T cels ave msumed to play a key role in $e ssitmtdon
phase ared in Imimearol ogical mearmon e Cum et Immearsd ogh
cal corceps g gt that aymp omatic T-odl mamony oels
ako miss, wgging the dlengen as hamiless and preserang
an Irapprogrime resporee and $es alagic symptoms
Prodrflarmmmony T ok medate alengic nflammadon by
excending te rducdon of IgE and competing vt other
Tl sutwess Themfore, moleclar medrankme leading 1o
pro- of ardrflamm aory Tod| memory cdk appea as e
ey medransm inaleagy o i b 1 2000 . Kager 8.5 Bl

Thedichotamdc Th1rTh2 paradigm has dominated
our viaw of dllagy pathogenesk and has produced
Important cancepts such a2 the hyglens hypothe-
i Multiple studies could demomirate the valid-
1ty of thk syetem, while 1t kft open keue. The
dlzcovary of new T-cell subkek changed our cellu-
lar perspective, while 2 new work hypothesls on
T-cdl differentiation remaing o be reformumbited.
Allergen-gpectfic Immune respomes are depen-
denton Band T cdk which encounter allergens as
1 whole by the Immunoglotulin recaptors ar are
presented by dendritic cella'B cells o peptide by
the T-cdl reepinr The BE production of B celk

the pathogenic features. The T cells carry the
acquired phenotype into the tissue under the
control of the antigen specificity and translate
this antigen-associated information into the tis-
sues, which in turn become immunoactive by
secretion of chemokines, acute phase cytokines
and other mpdiators of inflammation. We antici-
pate that immunotolerance is also linked to the
tissue response, either directly or with the help of
environment-sensing dendritic cells.

Future and Perspactive

The newly discovered T-cell subsets are an impor-
tant step regarding our attempts to translate
immurolopy into clinically relevant therapeutic
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Chapter 1

Signs and Symptoms in Neurologic Diagnosis: Approach to the
Patient

Lewis P. Rowland

Timothy A. Pedley

Accurate diagnosis is essential to making rational decisions about management and, increasingly in neurology, instituting
effective treatment. Making a neurologic diagnosis requires a systematic approach to the patient. The history and
physical examination provide essential but complementary data that form the cornerstone of diagnosis. Of course,
laboratory tests are often necessary and are sometimes pathognomonic. They should, however, be ordered selectively,
and students have to learn which tests are appropriate and when to order them. |t is therefore necessary to know which
diagnostic possibilities are reasonable considerations for a particular patient. Over-reliance on laboratory tests and



EIEE | KELTRER

&IP

« B : BR YA HBEEF N BEAEE MRS
2496 - o] DIF] FHBooks@OvidRYSearch Fields
INBE @ SrERERBRKELER -

« HUl . BRI BB

Caption Text

- RASHSAARNDERAT

FlySheet Med-Informa s Co



39W0lter5 Kluwer OvidSP Lneaedinasavddal

Health My Account | My PayPerView | Help | L

Search Journals Books My Workspace  External Links

¥ Search History (1 search) (Click to expand) | View Saved E

Basic Search | Search Fields | Advanced Search | Multi-Field Search

¥ Selected Resources ﬁ ZI:EL_JE

Ovid Resources: @ Books@0vid September 09, 2010

&IP

. RETHEER

Brain CT i A Brain CT
My Fields | All Fields Clear Selected

[ af All Fields [ at: All Titles [ qu: Author Help Text

[ ed: Book Editor [ sb: Book Subset [l ti: Book Title .
Click the plus/
minus {+/-] button

[] bw: Book Title Word ] bt: Byline Text ct: Caption Text ta add/ remove
the field to the

e Chapter Author " te: Chapter Title N dp: Date of Publication "My Fields” Area.

[ td: Division Title [l et: Edition Statement N fm: Front Matter

[ tx: Full Text [ hd: Heading Title [ ib: 1SBN

s 155N [ in: Institution N le: Language




Results Tools & ions
e h Select Range (= Print 5 Email #8| Export [ Add to My Projects (&
VAL LT T ' Clear Selected View: Title | Gitation | Abstract |50 Per Page  |=
You searched: 1. [ |Chapter: Hydrocephalus Ovid Full Text
Brain CT.ct. Passage: Figure 53.5 A: Brain CT in a 58-year-old individual several hours after SComplete Reference
- Search terms used- the sudden development of coma and right hemiparesis. Blood in the left thalamus
brain and within the third and lateral ventricles is associated with hydrocephalus. B:
ot Similar scan of adult 24 hours after the sudden onset of severe headache and
Search Returned: meningism. Acute hydrocephalus with subarachnoid space blood is seen.
4 results
Editors: Rowland, Lewis P., Pedley, Timothy A.
Sort By: Source: Merritts Neuroloey (12th Edition)
- - Publisher: Lippincott Williams & Wilkins, 2010
Customize Display Pure Print Copy
g + My Projects
* Filter By 1 eSS

% Add to Search History

+Selected Only({ 0 )

- Years

All Years
Current year

Past 3 years
Past 5 years

= Specific Year Range

— naw = -

2. [“|Chapter: Hydrocephalus
Passage: ... Brain CT.

Editors: Rowland, Lewis P., Pedley, Timothy A.
Source: Merritt’s Neurology (12th Edition)
Publisher: Lippincott Williams & Wilkins, 2010

Purchase Print Copy

3. [ |Chapter: Hydrocephalus

Passage: ... Brain CT.

¢ Ovid Full Text
* Complete Reference

o Owid Full Text
* Complete Reference

mRESESEFIKRIDBRAS

FlySheet Med-Informatics Co., Ltd.




Health

AR ===l LIN 7TV B0 130 1= L L= 1 |

aw Wolters Kluwer

‘ OvidSP

My Account [T[Title [T5earch [J[TOC

Logeed in as apddad’

Results Display | Help | Lo

Search @ Journals

- Figure 53.5 A:
Brain CT in a 58-
yvear-old individual
several hours after
the sudden
development of
coma and right
hemiparesis. Blood
in the left thalamus
and within the
third and lateral
ventricles is
associated with
hydrocephalus. B:
Similar scan of adult
24 hours after the
sudden onset of
severe headache
and meningism.
Acute
hydrocephalus with
subarachnoid space
blood is seen.

- Figure 53.6 A:
fodal T1-weighted

Books My Workspace

TITRN LN e WAL F T T D NTRE S W T7 1 0 L Ly WA e T F W W e R LMy

&~

m

External Links

e e e TRLLL

IRl e e Sl Ll 1 M Pl b § 5.

33.3). Hydrocephalus also occurs in adults after subarachnoid bleeding caused by head trauma or ruptured aneurysm (Fz.

33.6). In some patients CSF flow obstruction is transient; therefore, [CP increases and hydrocephalus appears but then

disappears spontaneously. Other patients exhibit progressive hydrocephalus.

View Figure

Figure 53.5 A: Brain CT in a 58-year-old individual several hours after
the sudden development of coma and right hemiparesis. Blood in the
left thalamus and within the third and lateral ventricles is associated
with hydrocephalus. B: Similar scan of adult 24 hours after the sudden
onset of severe headache and meningism. Acute hydrocephalus with
subarachnoid space blood is seen.

Amone infectious diseases, tuberculosis and luetic meningitis may cause hydrocephalus secondary to basal arachnoiditis.
CT and MEIl have demonstrated that hydrocephalus may also follow other forms of meningitis (e.g., bacteral, funegal, viral,

carcinomatous) (Fig. 53.7). Among parasitic infections, neurocysticercosis may produce both [VOH and EVOH.

P.352
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e Gamma Knife

not actually a knife at all, waz developed at the Karolinska Institute in Stockholm in 1968 (Fig, 15-8). It conzists of a heavily shielded
qllv distributed, sealed, radioactive sources containing cures of cobalt-60, These are focused with precizion on a central common

target for the purpoze of delivering high-dose radiation while minimizing damage to surrounding tizsue, Sterectaxiz iz used to focus the point of radiation. Unlike

conmventional radiation therapy, thiz stereotactic radiozurgery iz capable of destroving deep and inaccessible lezions in a zingle treatment zeszion,

Figure 15-8 = Gamma knife. (Courtesy of Elekta Instruments, Norcross, Ga.)

FIELS BRI 4 -




o
BMEEN  EHERETMANX

@&. Wolters Kluwer ‘ OvidSP rogeed in as apddadt

Health My Account [TTitle [F[Search [Z[TOC | Help | Log

Search Journals Books

[-]1 Chapter 8 -Abnnrma/ ﬁ% ::” é} ¢ r\1":\2 ﬁa "",Li_*'/ﬁ'l‘ T
o »

Growth and Development Y >

Add to My Projects | Save | Pdnt Preview | Email | Email Jumpstart

- Review of Mormal

Growth ChaptE‘r 8

[+] Short Stature
without Delayed il

Abnormal Growth and Development

Puberty
[+] Delayed Puberty Joan M. Mansfield
[+] Work-Up of = Lawrence 5. Neinstein

Delayed Puber
Y i Chapter 1 described the varied presentation of the normal physical changes of adolescence. The current chapter focuses

[+] Management of on the adolescent whose growth and/or development falls outside the range of normal. These issues are usually of

Delayed Puberty enormous concern to adolescents and their family, and the health care provider must have a clear understanding of how

_ Patient Education to evaluate and manage these problems.

[+] Excessive Growth:

Review of Normal Growthi=

fall stature Chapter 1 covers normal growth and development in detail. BEriefly, there are three general phases of growth during

[+] Precocious childhood and adolescence. In infancy, there is a period of rapid growth. This phase is followed by a relatively steady
Puberty period of growth during midchildhood, averaging 5 to & cm/year with a gradual decrease seen over time. A growth rate of
[+] Web Sites =3 cm/year during this middle childhood phase is considered abnormal. Growth hormone (GH) and thyroid hormone are

the primary hormonal determinants of erowth during midchildhood. This phase is followed by the adolescent growth
- References and

Additional Readines

spurt, which is caused primarily by the hormones of puberty (estrogen and androgens). GH secretion increases
significantly during the pubertal erowth spurt under the influence of sex steroids. Thyroid hormone continues to be
required for growth. During peak pubertal growth, growth rates increase to the range of 9 cm/year in girls and 10

[+] Feures
D\.-'id5|::l.t:-C.I:I\.-'iI:l.CDr'ﬂ,.l'IE.p-E.E.Ebfﬂvidhﬁieb.cgi?&é=EG]:_.|F|.:'E... . As puberty DIFCIEFE.‘&SE.‘S, Ef-tl"::lgE.‘r'l results in ﬂ1:3 Igradual fusion of the epiphyses with eventual termination




L L B4 FL == &7
QHWDHEI’S I(h.m*.wer!J VI ) = EXE@D W jz osed e spsest

Health My Account [TTitle [[Search [J]TOC | Help | Lot

L
i

Search Journals Books My Workspace  External Links

[-] Chapter 8 - Abnormal
STCLT T L R Back Add to My Projects Print Preview | Email | Email Jumpstart

- Review of MNormal

Growth ChaptE‘I‘ 8 ,

[+] Short Stature Save:%‘g = j\ >
Abnormal Growth an PS 7 5 B &

without Delayed i 2 -

Puberty
[+] Delayed Puberty Joan M. Mansfield
[+] Work-Up of £ Lawrence 5. Neinstein

Delayed Puber
4 Y Chapter 1 described the varied presentation of the normal physical changes of adolescence. The current chapter focuses

[+] Management of on the adolescent whose growth and/or development falls outside the range of normal. These issues are usually of
Delayed Puberty enormous concern to adolescents and their family, and the health care provider must have a clear understanding of how
_ Patient Education to evaluate and manage these problems.

[+] Excessive Growth:
Tall Stature

Review of Normal Growth=)

Chapter 1 covers normal growth and development in detail. Briefly, there are three general phases of growth during
[+] Precocious

Puberty

childhood and adolescence. In infancy, there is a period of rapid growth. This phase is followed by a relatively steady
period of growth during midchildhood, averaging 5 to & cm/vear with a gradual decrease seen over time. A growth rate of
[+] Web Sites =3 cm/year during this middle childhood phase is considered abnormal. Growth hormone {GH) and thyroid hormone are
the primary hormonal determinants of growth during midchildhood. This phase is followed by the adolescent growth
- References and spurt, which is caused primarily by the hormones of puberty (estrogen and androgens). GH secretion increases
Additional Readings significantly during the pubertal erowth spurt under the influence of sex steroids. Thyroid hormone continues to be
[+] Figures required for growth. During peak pubertal growth, growth rates increase to the range of % cm/vear in girls and 10
:uvil::ls.p.t:-:.n:n.fi|::|.i:n:um,-“s.p-E.E.Eb,-“cwidweb.cgi?ﬂ-'.é=EGI...|FI.3'E... . As puberty progresses, estrogen results in the gradual fusion of the epiphyses with eventual termination




3 Ovid: Save Book Content - Microsof

| BRE #®EE BRO 3

::DvalterS Kluw

Health

Save Book Conte

I.n Save this book content to

ASCI Text (DOSMINdows)
ASCI Text (Macintosh)
ASCIH Text (Linix

m Wrap long lines (Mot for HTA

Copyright (o) 2000-2009 Owid Technologis

B acceszing or uzing Cwvid5F | wou agree |

may not use thiz Site,

Wersion: Chid5SF_U02. 01,071,102 | Sourcell

Ej book[1].te - 3R

BED &REE £AO HEH

=10l %]

:Ej http:fovidsp ulovid comdsphiond we

CHAPTER 1SURGICAL APPROACHES TO THE UPPER ESTREHMITY

William L. Green

W. L. Green: Department of Orthopaedic Surgery, University of California, 3an Francisco,
0

FralaLfnvna o

<3 Ovid: - Microsoft Internet Explorer

| BEE KEED RO HFHSEEW IR0 HED

ASCIT Text:#6x % | 7]

JL=TE
=

CHAPTER 1

SURGICAL APPROACHES TO THE UPPER EXTREMITY

William L. Green
W. L. Green: Department of Qrthopaedic Sureeny, University of Californie, San Francisco, California, 24778,

Surgery injures tiszues, Proper planning and thorough understanding of the surgical exposure, howewver, can minimize tissue
injury and expedite the procedure. Proper exposure protects the important neurovascular structures by providing direct
observation or enabling total avoidance. The surgical exposurez described in thiz chapter allow excellent exposure of the

upper extremities,

Hemostasiz is mandatory, Because mozt procedures in the upper extremity are done under tourniguet control, a cut veszel
requirez immediate coagulation or ligation, Otherwize, it retracts, goes into spazm, and mav later ztart bleeding, Mever
purposely cut a cutaneous nerve, Every severed nerve forms a neuroma, and every nedroma can become exquisitely tender,
flways strve for a cozmetically acceptable scar using, it possible, subcuticular sutures with Ster-strips.

SHOULDER
STERNOCLAVICULAR APPROACH

Expozure of the sternoclavicular joint [5C) i= rarely neceszary, Infection, arthritiz, or posteror dislocation of this joint may
necessitate an open procedure,

# Make anincizion along the medial 4 cm of the clavicle and curve it gently, inferdorly over the SC joint, Thiz
P4
joint iz at a 45" inclination, so incize the capsule from supedor medial to inferior lateral,

# |f resecting the medial clavicle. remowve 1.5 cm of bone. staving medial to the costoclavicular leament.,
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Surgery injures tizzues, Proper planning and thorough understanding of the surgical exposure, howewver, can minimize tizzue
- HEMRY'S injury and expedite the procedure, Proper exposure protects the important neurovascular structures by providing direct
FOSTERIOR. abservation or enabling total avoidance. The surgical exposures descrbed in thiz chapter allow excellent exposure of the upper
ExPOSLRE extremities.
- MEDIAL Hemostaziz iz mandatory, Because most procedures in the upper extremity are done under tourniguet control, a cut vessel
ExPO5LRE requires immediate coagulation or ligation. Otherwisze, it retracts, goes into spasm, and may later start bleeding. Mever purposzely
cut a cutaneous nerve. Every zevered nerve forms a neuroma, and every neuroma can become exquisitely tender. &lwavs strve
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Surgery injures tizsuez. Proper planning and thorough understanding of the surgical exposure, however, can minimize tizsue injury and expedite the procedure,
Proper exposure protects the important neurovascular structures by providing direct observation or enabling total avoidance, The surgical exposures described in
thiz chapter allow excellent exposure of the upper extremities,

Hemostaziz iz mandatory, Becauze most procedures in the upper extremity are done under tourniquet control, a cut wessel requires immediate coagulation or
ligation. Otherwise, it retracts, goes into spasm, and mav later start bleeding. Mever purposely cut a cutaneous nerve, Every severed nerve forms a neuroma, and
every neuroma can become exquisitely tender, &lwavs strive for a cozmetically acceptable scar uzing, if possible, subcuticular sutures with Ster-ztrips.

SHOULDER
STERNOCLAVICULAR APPROACH

Exposure of the sternoclavicular joint [(5C) is rarely necessary, Infection, arthritiz, or postedor dizlocation of thiz joint may neceszitate an open procedure,

e fhake an incizion along the medial 4 cm of the clavicle and curve it gently, infedorly owver the 5C joint, This
P.4
joint is at a 457 inclination, so incize the capsule from superor medial to inferor lateral,

e |[f resecting the medial clavicle, remove 1.5 cm of bone, staving medial to the costoclavicular ligament.,

o For a posterior dislocation, release of the sternocleidomastoid muzcle ongin supedorly may improve the expozure, Be very careful of the vital structures
posterior to the SC joint (i.e., Adght innominate artery, left common carotid artery, subclavian vein, and lung tissue).
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Joan M. Mansfield

Lawrence 5. Heinstein

Chapter 1 described the varied presentation of the normal physical changes of adolescence. The current chapter focuses
on the adolescent whose growth and/or development falls outside the range of normal. These issues are usually of
enormous concern to adolescents and their family, and the health care provider must have a clear understanding of how

to evaluate and manage these problems.

Review of Normal Growth(=

Chapter 1 covers normal growth and development in detail. Briefly, there are three general phases of growth during
childhood and adolescence. In infancy, there is a period of rapid growth. This phase is followed by a relatively steady
period of growth during midchildhood, averaging 5 to 6 cm/vyear with a gradual decrease seen over time. A growth rate of
=5 cm/year during this middle childhood phase is considered abnormal. Growth hormone (GH) and thyroid hormone are
the primary hormonal determinants of growth during midchildhood. This phase is followed by the adolescent growth
spurt, which is caused primarily by the hormones of puberty (estrogen and androgens). GH secretion increases
significantly during the pubertal growth spurt under the influence of sex steroids. Thyroid hormone continues to be
reqmred for growth. During peak pubertal growth, growth rates increase to the range of % cm/year in girls and 10

. As puberty progresses, estrogen results in the gradual fusion of the epiphyses with eventual termination
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Chapter 1 described the varied presentation of the normal physical changes of adolescence. The current chapter focuses
on the adolescent whose growth and/or development falls outside the range of normal. These issues are usually of
enormous concern to adolescents and their family, and the health care provider must have a clear understanding of how

to evaluate and manage these problems.

Review of Normal Growth(=

Chapter 1 covers normal growth and development in detail. Briefly, there are three general phases of growth during
childhood and adolescence. In infancy, there is a period of rapid growth. This phase is followed by a relatively steady
period of growth during midchildhood, averaging 5 to 6 cm/vyear with a gradual decrease seen over time. A growth rate of
=5 cm/year during this middle childhood phase is considered abnormal. Growth hormone (GH) and thyroid hormone are
the primary hormonal determinants of growth during midchildhood. This phase is followed by the adolescent growth
spurt, which is caused primarily by the hormones of puberty (estrogen and androgens). GH secretion increases
significantly during the pubertal growth spurt under the influence of sex steroids. Thyroid hormone continues to be
reqmred for growth. During peak pubertal growth, growth rates increase to the range of % cm/year in girls and 10

. As puberty progresses, estrogen results in the gradual fusion of the epiphyses with eventual termination
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