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INTRODUCTION,

The endocrine plands produce internal secrebions ¢alled hormones,
which act as stimulators or iphibitors of growih and body funcbions.

This principle of hormonal regulation of body functions was
introduced to physiology relatively recently, during the ninteen
century and particularly so during the present centurys But ib peally
waited till very recent times for the funpgtions of the endocrine
glands to be e¢lucidated., Tremendous advandes in the field of
endoerinology, which has become an important branch of Medicine, and
has occurred in the past twenty years, following discovery and
isolation of several of the important hormones. The isolation of
pure parathyroid hormone, as recent as 1960 is an example of special
inberests The extent of endoerinelegy is becoming increasingly broad,
and the intexrelationships of the endocrine glands becoming more ﬁ
understood, Yeb, there is still a very great deal unknown as to the
complex chemical structures and the physiology of the hormones.

Unlike nervous regulation that of the hormenes is generalised,
because of their éiséﬁarge into the bleood siream directly, from which
they are distributed throughout the body. No tissue in the human
body is exempt from some sort of hormonal influencge; either in its
course of development 0f in its funetioning. The hormomnes,; of which
over 50 are known related to the mammalian body, vawy much in
chemicagl form and activity, They affect most body processes such asj
Growth-by the anterior lobe of the Pituitary gland and the Thyroid
gland, | | .

Metabolism-by the thyroid gland,

Calcium“metabolismﬁby'fhe parathyreoid glands,

Carbohydrate metabolism-by the Islets of Langerhans particularly, but
&iab’by'the adrenal cortex and antericr pituitary.

Sexual development and function=by the genital glands (gonads)
through the anterior pituitary, The adrenal cortex is also involved,

Blood pressure-by the adrenal glands bo some extent.,

4
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Hovever, with few exceptions, hormones are not essential for life.
In the rat for instahce, neither thyroidectomy, gonadectomy no
hypophysectomy is fatal. Nevertheless after such operations many bod)
pProcesses gre diminished and cannot be speeded up when the need ariges
Physical and mental activity ban be considerably impaired due o the
consequent hormomnal imbalance. The adrenal corbex is essential for
life, replacement therapy being needed, if it is removed or diseased,
Much research has been undergone in the field of enﬁacriﬁalagﬁ
especially on the effects of hoemone administration and of endocrine
gland removal on animals. The rat, mouse, dog, monkey, hamster, ete.,
have all been used in these experiments have added much to our |
understanding of the hormones and their functann,,gathalegy, and,
relation to the oral structures.

The intérre1atiﬂﬁﬁhips of the endecyine glan&% are becomming
increasingly understosd; and are of imporbdance in the unﬁer&%andlng
of endoerimopathy. The anberior pituitary, which has been deseribed
as'the master gland of the body" by its various hormones, is one such
example. Thﬁiendﬁcriae system is related to the cenbral nervous
system, and also to external stress. (See diagram)

the profound §ffeéfs anﬁme%abﬂliﬁm,an& grouwth of endﬁc%in@ dysfunc
tico have led at %imes; partigularly in the past, to the ervor of
regarding the endocrines ds respengible for many conditvions, the soure
of which cannot at present be proved. This applies to the oral region
particularly. | | |

In dasorder of the endocrine glands there may be either hypersec-
retion or hyposecretion of hormones, and disorder of one gland often
effects another gland; with comseéquent changes in many parts of the bo
body. OSuch syndrome complexes are common in endocrinopathy.




CENTRAL NERVOUS SYSTEM
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Interrelationship of the gndocrine glandsy affecting growth
and development: { From Crigler, Uochen; and Wittenberg, 1962.)
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As to the bearivg of endocrinopathy on oral condibions, the remarks
of Professor A.Jd. Avnott (1962) would serve as an excellent introduetio

"In order to develop satisfactory treatment plans for diseases of
the oral cavity, if is necesgary to accept thatv the oral tissues serveds
sensitive indicators for many nubridtional and metabolic disorders.

The orai tissues obey the same funfdamental lawy and exhibit the
same basic phenomens as de other parts of the body. It is true that
the oral structures are more readily observed and accesslble, helug
close to the bedy's esterior, | q

There is much evidenee vo shovw that oral diseases frequently’ére‘
in part or entirely manifestations of systemic diseases.

For example nutritional defieciency, blood dycrasias, endocrine
dysfunction, and infections disgeases produce many oral manifestations
and dental caries, gingivitis, stomatitis, glossitis, hyperkeratosis,
are just few of the disecases of the teeth and their supporting structur
which are related to systemic deficiency amd disesse.

It is true that the oral btissues serve as sensitive indicators
for many disorders of the body.

Incorp srated in this eritical review of the literature is bhe effec%
of eundocrine dysfunetion on Gf&ﬁiﬁﬂf&alal development, the relatlanshlp:
of the jaws, dental develepment, condibion of the supporting atructLres
of the teeth; the oral mucosa, salmvary'glandﬁ and other related pards .
of the region. An inbtroduction is given at the commencement of the
consideration of each endocriné gland, in which its history, anatomy,
histology, physioleogy, and intervelationships with other glands are
briefly discussed: Also the pathology, histopathology =nd blood chemis'
as affecting the body generally is referred to and the various disease
syndromes described, before the oral manifestations are considered. |
Treatment and prognosis of the endocrinopathies is discussed also at thi
end of each seebtiony
bxperimental work on animesls is fully deult with on each gland., A sechi
on the Saliﬁary‘glands, indocrine therapy in dentistry and also several
syndromes simulabing or related to endoerinopatiiies is also included
at the end, together wibth a coneluding summary of +the oral manifestatim

- This thes#s, may serve to corrvect many incorrect stetbements made



s

made in the past and whieh are still current, and to gather togethex
the available data as to oral ponditions sssociated with hormonsal
dysfunetion in the light of rapidly ingreased pres&nﬁw&&y advanges
in this important field,



P PITUITARY GLAND
(lypophysis ecerebri)

INTRODUCTORY,

The Pituitary gland has been described as "masber gland of the
body", Collip (1938)y .Cushing (1912) deweribed its function sﬁating
"Here in +this well concealed spot almost to be covered by a thumb-
nail, lies the very mainspring of primitive, vegebabive, emotional
and reproductive activity". ,These commenits were made due to the fact
that the Pituitary gland has an important trophic effect on other
" glands of the endoerine system.

It is composed of;

1) Anterior lobe (pars anterior, pars glandularis anterior hyposhysis)

2} Posterior lobe (yanﬁ yasﬁerﬁarg pars nervosa . 9r posterior
hypophysis, 20%. )

3) Intermediate lobe (pars intermsdia) and

4) Pars tuberalis makes up remaining 10%.

The intermediate lobe and pars tuberosa are rudimentary in man
and probably of little significence, Hawker (1950}, Ham (1953)
indicates that the Inbtermediste lobe is developed in some animals and
produces & hormoune called "inbtermedin", described by Zondek and
Krohn (1932) having specific pigmentation reactions but that both
the Intermediate zome and pars tuberalis have an unkoown function in
man.  This melanin~stimulating fraction of the intermediate lobe in
guinals has been called MiS.H.

The pibuitary gland is an gebodermal derivative abount 14x9x6 mms
in size and wéighing %gm, Cunningham (1947),iand housed witvhin the
protecting sella turcica in the centre of e base of the skull. An
interegting embryonic fachb is bthat the anterior lobe, like the teoth
is derived from the oral ectoderm (Bathke's Pouch, a divertioulum of
the oral pituitary). This common derivabtion explains the occasional
presence of teeth in pituitary tumours, Schurman, Pfluger and
Norrenbock, (1931). The posterior lobe is derived from the

diverticulm of the floor of the diencephslon, hence has a neural
OTigons '
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Anteriox Lobe and its Horsones.

It is generally spreed tboday that the anterior pituitary produces.
- six definite hormonesgt
1. Growth Hormbne - or stomabotrophic hormone (STH)
2+ , Thyrotrophic hormone {(ITH)
3, - Adrendcorticotrophic harmone(ACTH)
4, I'ollicle 'stimulating bormone (FSH) a Gonadotrophic hormone
5 Luteinizing hormone (LH), Gonadotrophic horwone (GTH)

6. Luteotrophic or lactogenic hormone (LTII)

Othgr hormones have been suspected, such as a metabolic hormone
affecting carbochydrate, protein and fat metabolism, butl- vhether 1t
is a specific hormone oy associated with STH, ACTH or other known
hormones is unknown, A parathyrotrophic hormone has also been
suspected but is doubtful.

The microscophic structure of the anterior pituitary is composed
of gland cells in thick and irregular cords supported by reticuloends
obthelial fibres. Ham (1953) has described the following cells;

Ly, Chromophobe; Tumours of such have no efifect on persons so they
probably produce no hormonug.

2, Chromophils; of which 75% are acidophils or posinophils, bumours
of which cause acromegaly end giantism therefore apparantly producing
the Growbh hormone; and 25% are bagophils. Halmi (1950) and Purves
and Griesbach showed beta and delta basopbils, the former producing
TH and the latter LH, Tt is felt that the LTH comes from the
acidophil cells, but it is not known yet from where ACIH comes.

The Growth Hormone. (STH), was &iécavere&'bynEvans and Long (1921)
It governs particularly the growth of the skeleton. Coasistant results
were secured by the injection of anterior pituitary extract into normal
animals and it was found effective in restoring dwvarfed ruts due to
hypophysecbomy. Growth stimulation has also been proved in human
endocrine dwavfs vhen instituted before the puberal growvth-spurt period

Englebach and Schaefer (1934}, in the sense that it increases body

size kat ppvrently deos net lufluopco Jdifferombietion of body Wlauwe

in ponorsd pinee geolifepeticvn of collo cod prewth of Lodividuoed
avpoas wd Sl nes condinme in bhe abEeonso af Sio pmtevdsr plivivory.
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Best ané:T&ylor (1961), state that "the anterior pituitary" appears
to preside over the growth of the body as a whole and to control the
proportional growth of the several organs and parts. Freud et al were
led to believe that STH acts specifically on the proliferating zone
of cartilage (1929)and also had a systemic effect, (1939). It is
elaimed that GTH is antbagonistic to 8T, end this was particularly
shown in connec¢tion with the male sex hormones inhibiting growth of the
epiphyseal cartilage snd surpressing the elaboration of BTH, Reiss

et al (1946)3

The Thyrotrophic hormone. (TTH) was demonstrated by Smith, (1927)

in mammals., Loeb (1929) gn& Arvon (1929) showed independently that
injection of anterior pituitery extrael into guinea pigs produced
thyroid hyperplasia resembling bthe histological picture of Grave's
Disease., It has been demonstrated that TTH in blood is increased in
acromegaly and diminished in Simond's Disease., BRadipacetive iodine
studies by Morton et al (1940) have shown that TIH especially conbrols
the rate of iodine uptake by the thyroid and the conversion into
thyroxine, Billingsley (1937) has presenbed evidence that TTH exerts
a dual action on the Thyroidg firsbly by influencing thyvoxine
productbion and discharge and secondly by produecing changes in the gland
norphology.

1&dreﬂgaqrtiéatre_hiqﬁqrmeng#fAGTH‘;i Smith et al (1930) and Bvans
(1932) showed that following hypophysectomy, degenerative changes
oceurred in the adrensl cortex of the rat, and Loesser (1933) made
gsimilar observations. In the intact animal anterior lehe extract
produces hypertrophy and bhe adrenal cortex, Puitnaem et al {1929)

The Gonadotrophic Hormonegs (GTH). Iv was discovered in (1927) by Smith
and bEangel and Smith (1935) desc¢ribed two hormones involved which have
been invesbtiguted ¥ Fevold et al (1931) and(1940) in an extended
gseries of experiments and Bvans et al (1939)s Li et al isolated one of
these, the follicular stimulating hormone (FSH), and Claessen et al
(1948) prepared the Luteinising hormemne, (LH)., FSH has also been
¢alled "Prolan A" and LHY Prolan BY,

FSH stimulabing the, granulosa and ova and the male germinal cells.
LH acts on the theca abd interstitial cells of the ovaly

and the interstitial eells of the tegbis.
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The Leuteotrophic hoxmone [IH) described by Gruter and Stricker
(1929), induces lacbation only if the mammary glands have peen broughi
o full development and must not be eénfused with development of the

mammary glands which is due ‘o ovarian secrebions. Riddle et al
(1933) have worked at length on this harmane'whlch they texrm

"Prolactin®s,
14 seems clear that the gonadotrophic hormones have a definite

effect on the growth, by L inphibiting the growth hormone actving on the
gonadal hormones at the attsinment of pubexrty, The period of actmve

erowth is thus énded and eplphyseal closure, ensureés, Jlhe tallness
of the eunuch is the resuld of the absence of +the growth inhibiting

efifect of the gonadal hormones and the persistence of active growth
through the failure of epiphyseal closure, Schour and Masslex (1943)

The Posber:

--4" Tyt sl R gy W Fh S "y gl gy .y F - . -

Tﬁe nstarlur Labc is &% nerveus strucbure and probably
funetions ﬁmgeﬁher with the hypothal®dmus, with which it is eannecﬁea‘
It domvains basophil aa113 which provide ibs actbive principle called
"pituitrin® or “hypaphysmn ’ .Aecorélng uﬂﬁam.{lQSB) this contains:

1) antidiuretic hoymone; failure of which causes polyurea and

disbetes insipidis,
24 Oxyhocin (Pitoein), which induces swift labour a% the end of

preguancy buy increasing smoothe muscle tone especially in the

uterus.,
3} Pitressin, which has a hyperbensgive effect on the smoothe

mascle of vessels, causing vasoconstrictions
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HYPURPITUITARISH,.

Preadolescent hyperpituitarism results in either normal pituitbary
gigantism which ig characterised by generalised prepertional ,
enlargement of the body dwe to increase in both growth and sex ;
“hormones, or eunuchoid gigentism where disproportionate growth occurs
due to relatbive deficiency of sex hormone secretion before epiphseal
closure, Postadolscent hyperpituitarism. is acromegaly, characterised
by enlargement of the extremitiess ALl are to be distinguished from
hereditary, familial and ?aaial gigantisms Thoma and Goldman (1960),
Lisser and BEscamilla (1962).

HORHAL PYTUITARY GIGARTISM.
Is due 10 early hyperplasis or adenome of anterior pituitary
resulving in greater seeyetion of both growth and gonadotropic hormones

Cliﬂiealiﬁéahqrega

There is a proportionate excessive growth of the tissues begianing
in e¢hildhood or early teens, and also there is usually an excessive
sexual aetivity at first which @iminishes latber, This "burned out"
later phase is seen in éimiﬁishiﬁg strength, mentality and aleritness
resulting in death usually between 20 and 30 yearss

Ligser and Bscamilla (1962) s%ate from their record of thirby cases
that height of these giants vary'fﬁam gin Tooh dipht lnahag to. nine
feet, but usually are belween seven to eight feet, and their weight
is usnally over 30C 1b. Durxing the "burmed out" phas» these figures
are usually reduced. Headaches and impaired vision are common symptoms,

Cranio-facial and dental development,.

Thoma and Galdn&n (1966} point out that~head and peck development
is proportionate to the rest of the skeleton, Large teeth, with long
roous, and which are yellow with hard enamel and dentiney and tending
%6 be well spaced is usuals Hubtton (1936) recalls a case of a female
giant 20 years old, vhose teeth were nearly all broken off at the
gingival margin, and that in his experience generally the teeth of
giants are poor in quality. This may be due however 4o & condition

of oral neglect associated with the diminished mentality often found
in giantg, |
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With the onset of symptoms rarely before the age of six years in
pituitary gigantism, the erowns of the teeth of the permanent |
dentition are nol affected as to variation iam size, although the rabes
of eruption and exfoliation appear 1o be increased, Resch (1958)

Thoma and Robinson (1955) remark that the javws may be large, but
gsince morphodifferentiation of teeth takes place early, the teeth
usually are normal in corvomal size, with spacing and enlarged roots,
Hypercementosis may occur producing enlarpement in the zvoots.
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EUNUCHOID GIGANTISM.

This condition is due {to pituitary adenoma causing excessive
growth hormone secretion but diminished gonadotrephic hormone secretbion,
Probably due to the basophil cells being surpressed by the enlarged
acidophil component, Thoma and Goldman (1960).

Clinicasl Featurss. |

The eunuchoid gisnt is of disproportionate dimensions, the lover
measurements exeeeding the upper. Continued growth of the long bones,
becanse of the exisvant hypogonadism preventing closure of the epiphyses
coupled with growth hormone ovexrsecrebion, results in very long arms
and legss

Englebach (1932) stated that maximum growbh occurs before the ecarly
adolescent years and the abnormal growth of the long bnaes'qpcurﬁmany*é
yvears aiter adulthood. Hypogonadism is secondary; the pituitary gland
disorder being the prime factor, Absence of obesity, underdevelopment
of musculature, with external gemital hypoplasia in male and absence or
dimipution of menstruation in female are the usual features of the '
- condition,

Cranio-facinl and dentel development. 1

Engebach (1932) states that the upper first incisors are enlarged
and the second incisors are either rudimentary or absent. DLisser and
Esecamills (1962) also report a case of missing lateral incisors. (Bee

Eunuchoidism, under Hypogonadism for furiher debails).




==—I—=—**= T —‘

[ L¥

Normal plituitory gigantipme
hge 43 Vorified height TYeit

e -

Weight 359 1h. The doctor besidd [§ -
pationt is 5% 93", The patdent | [ .
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Ligser ond Escamills (1962),.
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Figge 2

Sunuehoid Gigantisws dge 18
yearas Welght 216 1b ﬁ’ Height
7' 15%; span 6'11", Bong sge
of 14 veurs. a

Thoma and Goldman {1966).




Pigy 2a
Acromegaly of 25 years durations Photogrephs token
at the ages of Loy 204 29, 33, 39, 45 ab anlopsy.
Shows uninpeded gr&gﬁagsiﬁn of fagiol changes.
Ligser and Hsuanilla (1962).

L i iy

AUCRUNIEGALY

T T T ¥ig, 3«
Aqromegely. Rediograph shows much gnlarpes sello

turcieny huge ainuges, marked prognathism, enlavged
mandible ebes Shull of asromegaloid giant, showing

marked prognathism, enlergemen® of mandible, hypezw
ostopes, Ligper end Hseemille (1V62),




| Pige B
Aoromegalys Enlavgeneat of the mandible snd speving
of the teeths Colby, Kexr and Bobinson {1961).

Figs Os
Aeromepalys Het-up of togth
on the artienlador in o opse |
of fall denture propthesis.
Note progosbhies and the bite
Sackermon (1945),
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ACROMEGALY .

Acromegaly was first discovered by HMarie (1886), and was called
"Marie's Diseasels

The disense ig simply posbadolescent hyperpitultarismy and is & rare
condition generabed by the same pathologic changes that cause normal
gigantism, only the onset is later occurring between the ages of 20 and
forty years, Ligper and Escamilly (1962), state that ib occurs in 40%
of cases of gigantism, as superimposed, duoe 1o failure of the adenomsa
to sease causing excessive secretion, after adulthood is arrived atb.
Howyever, the classical case ﬁeﬁurs'aftar-e@iphyseal ¢losure, therefore
the long bones are not affecteds Extensive experiments on animals have
proved the above pemarks and will be considered later.

Ciinical Peatures,

Acromegaly means "larpe exbremity” which is seen in overgrowbth of
the short fat bones, such as fovehesd, chin, superciliary wridges,
cranial veuld, bterminal phalanges of hands and feedb. There is also
consequent enlargement of the face, lips, tongue, nose, ears and skin
and hair becomes coarse. The head tekes o hexagonal shape, and there
is marked propnathism. Inereaged perspiration snd night sweats, and
warning of sexual activity preceded by eaxlier ing¢rease, of it, ave¢
common and important symptomss Bitemporal.headaches and photophabia
are other featurés usually presenb. Diabebes insipidis and Diabetes
Mellitus are complications ‘that 3ﬁmétimes occur. Following the period
of rapid growbh, is a “burned oui" phase of the disease agsociated with
hypopituitarism. Lisser and Dscamilla (1862) %

Davis (1940) found that the Thyroid gland frequently is enlarged,
elevabing the metabolic rate in a study of 166 cases. Resection of the
thyroid led to reduction in the metabolic ratve. Three cases of
acromegaly associated with amylotrephic lateral sclerosis wexe reported
by MeCullagh and Hewlett (1947),

Histolopical fixaminations
Stones (1954) stabes that the essenbial change in the affecved
bones is an increased thickness due to subperiosteal deposition.
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There is also an inereased osteoblastic activity in the spongiosa
leading to thickening of the trabeculae. The result of all this is
inereased dengitys Thoma and Goldman (1960) indicates that the
hormone causes an activabtion of periosteal osteogenesis, occurring
especially at muscle abtachments such as with the ascending ramus,
vhich often shows up radiocgraphically as denser bone than ususl.
Bigbologic investigation shows a hyperplasia of gingival epithelium
as well as a hyperplasia of the collagenous connective +tissues« The
glands, espeeially the sebacious glands, may become enlarged, Thoma
and Robinson (1955), Thoma and Goldman {1960).

Rodioora hie.ﬁﬁaminatiaﬂﬁ , |
The appearance of the gella bturcice is of diagnostie imporiance,
enlargement or destyuction of whiech, indiecating & pituitary lumour,
Anocther feature is the very mich enlarged sinues and the changes in
the mendible mentioned aboves AlL affeeted bones are inelined do
show preater radiopacitys

Cranig-facial and dental develonment.

Hotton (1936) comments thab acvomegaly may be suspected by the
dentist before anvone else sees the patient, One of the first
condibions that bobhews the scromegalic as am increamingly troubleseme
malocclusion. The dentist whe recognises this will render the patient i
2 great sexvice by rocommending early treaiment '

The nose becomes ehlarged, the lips beconie thick and coarse and
of Nogroid chavacher, especially the lower Llip, the condition of whieh
i3 worstemed by the @EGngS$iVE pratrasianjaf the mendible, The skin
\ becomes thickened, the pores are large and hyperbidrosis and
seborrhoes are commonly seen and the hair becomes coarse. Simpson

(1936} made investigabions of the tongune in Acromegaly, and indicated
that the enlargement of the tongus contributes bte the flaring outv of
the teeth, spacing and the subsequent malocclusion, .

In the later stages of the condition neuralgia of the £ifth cranial
. nerve with associasted hendaches, and dull pain of the jaws often ocecurs

Nachlas (1951). ;

Prognathism with assoeisgted malloclusion due %0 aceelerated
condylar growth (the hermone affecting site of endochondral rether
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than membranous bone formation) and the mandibular angle taking on
a more obtuse form may be quite extreme, Thoma and Goldman (1960),
and Ligsser and Escamilla (1962). Reoade and Brown (1963) comments that
in acromegaly a c¢lassical elinical picture is seen in which mandibularx
prognathism is an important part, and although the condyle is enlarged
tentporomandibular joint disturbances have not been reported, The
progunathism and enlargement of the arches c¢ausés bad maloceclusion
causing difficulty in mastication and if patient wears dentures, labio-
buccoversion., This was firsgt believed to be due to interstitial grovth
of the jaw but is more likely a result of pressure exerted by the
enlarging tongue, Simpson (1936), Thoma and Goldman (1960). In
association. with the prognathism the angle of the mandible usually
becomes very obltuse, and may be up to lSGQ, Stones (1954).

Howard (1937) in an interesting surveyy described an acromegaloid
type of child wibth sdvanced skeletal growth due to hypersecretion of
the growlth hormone, not of congenital origin a5 in normal gigantism
but caused by a postmatal influence, causing the production of qualitab
ive, or quantitative . abnormality ofthe growth hormone. Such patbienti
show acromegaloid abnormalities of the face, especially overgrowih of
the mandible, causing Class 111 malocclusion with spaecing of the teeths
The Qharaetefisﬁic skeletal abnormalities 0f acromegaly are lacking
in degree of occur later if the disease éonbinues after the age of
maturitys Fifty-nine patients with hyperpituitarism, ranging between
the ages of five and 20 years, (most patients being between 10 cnd 17
years of age)y, were examined by Howard with the following result:
Number with acromegaloid growth (Clags 111).sssessicossnvsasl3
Number with advanced acromegaly (Class 1ll)essssseasrsveconss 1
Number with excess arch width, otherwise normalecsscvevssaon O
Number with normal arvch and jaw developmentscsenvoswciscvessslrbd
Number with slight deficiency in arch widthuoescerovssonnooas 1
Number with retarded growbh of mandible (Class 2y Divl)esees 1
Number with normal arch and jaw growbth (Class 2, Divy2)essse 1

HMandibular prognathism is not always found in acromegaly. Xoxkhaus
(1933), pointed this out citing four cases of acromegaly to show that
wvhile in advanced cases the dental arches, especially in the mandible

show pronounced enlargeément, mandibular protrusion of the teeth does
not always result. IHe also said that the forward $ilting of the lower

teeth was probably due to the enlarging tongue., Korkhaus (1955)
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reported findings on 13 other patients, four of which had normal
overbive in spite of greatly enlarged cranial dimensionss four had
edge~towedge bite; and £ive had the typical prognathism., In all
patients he found an overdevelopment of the condyle and ramus, besides
tilting and spacing of the teeth, and maxked hypercementosis.

Becks et al (1944, 1946, 1948) in a series of excellent exyerlments
on hypophysectomised rats, found that growth processes in these anlmals.
senescent mandibular joints, could be restored to juvenile vigour by
pituitary growth bormone administration, beecause some unealeified
cartilage remained in the condyle for long periods iu both the
hypophysectomizsed and normal rat, and thus conferred upon the joint
the capacity for growth and remodeling,

There is no conne@bion between ordinary yraén&thism,Which is
mostly due to hereditary factors, and the acromegaloid types The
. aeromegalice bype is distinguished by the obher general acromegalic
symptomsy and digsturbance in fthe endocrine balance, and an enlarged
sella turecica, Conversely it is pointlegs de abttempt to treat cases
of retruded mandible by endoc¢rine therapy because of the fact thatb
anterior lobe hormone is selecbive in 148 action and when given may
cause serious somatic disturbances, |

Keith (1911), made the interesting comment that, in a sense,
acromegaly is an accentuatbtion of the normal growih pattern, prolonged
in tine. Theoretically one living to an age of 200 years would attain
the acromegaloid features of the faces Keibth (1911) examined all the
acromegaloid skeletons in London and concludedj the width of the last
molers is increased in the mean by nearly 100mm, so +thab the right and
left lower molays being nearer together than the upper molarsy are wide
apart snd project beyond the dental arecades The cannines are advanced '
80 as to come more unearly into a tranverse lime with the inc¢isors,

Ireatment.,

In hyperpituitarism, deep X-ray therapy of the yltuiﬁary is the
preferred line of treatment and is detailed by Lisser and Escamilla
(1962). They also allude to partial hypophysectomy if vision is
treated or other serious "neighbourhood signs2 develop, and also hormon
therapy employing the androgens in males and egstrogens in females,

Kerr (1948) gives the results or irradiation of pituitary tumours in
50 patients, Shelive (1961) makes similar investigations of
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irradistion therapy in the treatment of acromegaly.

¥

Prognosis is poody if the disease is treated earlys

In view of ‘the discombort ususlly associnted with this condition,
an atbempt o alleviate some of the oral manifestations can be
gratifying o both bhe pmient and the deotists Very littile has
appeared in the 11terature as bo this, but the arbicle of Sschkerman
(1955) is of special 1ntﬂresta Cne of the grestest problems
confronting acromegalics is ill-fitting dentures, due to the
K increasingly enlavged mandibles, Sackerman (1955), considers this.
question: of complete denture prosthesis for acromegalics very well.
Other fachors which have to be considered in the matber are
subncrmnal muscle tone, thickened lips and an enlarged tongue.

The pronvunced mandibulax prognathism necessitated eighi lower
incisor imelined posberiorally bo give an edge~to-edge bite, and & |
vilateral oross-bite. Sackerman (1955), concluded with the following
remarks;
1« Rull denture pras%Les&s for the aeromegalics ig a field éeservlng“
attentions

2 The disability and c&mglesgramlimeawiﬁnﬁ of bthe digease makes
necessary an efficient maﬁtla&toxy*apyar&tusw

3, Although elinieally, the unfavourable; ouwtnumber vhe favourable
conditions, dentures can be made for an acromegalic,

4. ‘The prosthetin procedure differs fronm the avergge c¢ase, mainly

in the sebbing of the teeth and the plumping of the dentures.

5. An acromegalic¢ can derive the benefits ﬂflﬁaﬁheﬁﬁsihe%igsﬁ and
fanction from full-denture prosthesis. “ |

6, A six-month recall system would detecd am exacerbation of the
condivions and determine the need for read justment or reconstruction
of the denturess "
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EXPERIMENTAL HYPERDITUITARLSH.

Daily intraperitioneal injeetions of an agqueous solutbion of anterior
pituitary lobe extract into immature rats, ‘have produced gigantism, .

The changes become very noticeable during the postpubital period.- 4
weight about double the normal of 700 grams for females and 900 grams
for males was achieved, Evans and Long (1921} Injections into 21
day old mice have slso promoted a general Luciease in growth and the
size of jaws and teeth, incisor teeth being markedly larger.  The rate
of growth of the incisoys is also sccelerated Pfrom the normal rate of
lmm per week in the controls +to 1.3 mms in those receiving diurnal
injections., Histological esamination of the incisors, melars and jaw
bones shows no abnormality in strucbure, Lowns (1930) -

Becks, Colling, Asling, Simpson and Evans (1947) found that an
acromegaloid type of gigantism was induced in 8 normal female rats by
daily injection of growth hormone for 437 days after their growth curves
had plateaueds, Their skeletons and teeth were compared with Live |
controlss H&ﬁiﬁgr&pﬁic‘examinaﬁion showed that the skull and dentition
were decidely larger, bone structure was denser and sinuses vere
enlargetdt. The mandible showed conbtinued osteogeneses with hyperogsifics
abion, exostosis and distortions in form of the neck and head of the
condyle. The teeth were not enly larger, but alse the inecisors showed
interglobular dentine in numerous areas, whilst ‘the molars showed
larger and longer roots and an unusual degree of hypervcementosise

Yith 4 weeks old bulldogs the experiment produces an acromegalic
gigantism with larger jaws ithan the controlss Patnam et al (1929)
and (1930) discovered this in a very interesting piece of worke The
bulldog was given daily intaperitoneal injections of sterile anterior
lobe extract, 1Omls., After three weeks, il became apparant that the
dog was growing more rapidly than the control from the same libter.
The daily injections was increased to 20mls then bo 30ml., then 40ml
on the 50th week, and soon after to 50mls About the 60th day soon
after the dose was increased to 75ml the dog died and the cantral‘w&s
sacrificed. The experimental mnimal weighed 44kg, and tvhe 23, 3kg.
Other changes in the injected animal were, enlarged skull, walls of
frontal sinues bhicker but sinus cavities no larger, the lover jav was
greatly increased in size espeeially in length, the beeth were longer

and the interdenta :
1 spaces were larger and longer and the tongue was
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much enlarged.

Downs (1930) using fox~terriers; 8«10 weeks old, compared the
results of three groups; hypophysectomised animals, animgls having
anberior lobe injections, and controls. The last group developed an
acromegalic gigantism but with normal structure and size of the teeth,
He considered that in animals having diphyodent dentitions, their
size and form seem o be laid down in accordance with genetic
pringiples entirely and are congequently little if at all influenced
experimentally,

Growth of the oral tissues has been stimulated by the admlnlatratlmt
of stomatotrophic hormone (STH), by Becks et al (1946), (see '
Experimental Hypopituitarism) Baume, Becks and Evans (1954), McKenzie
and Avery (1958), Stahl, Gersibner, and Joly (1958), and Stahl and Joly
(1958), and again Btahl, Gerstner and Joly (1959). In this last
mentioned study, Stahl et al (1959) report the results of their
findings as followsy
1)s,The oral epithelium at bthe site of injection showed an acanth031s
and an inerease im binuwcleated vells in the prickle cell layer.

2) STH administration inhibited the osteoporotic changes in both

the alveolar bone and the femur observed in the conbrol groups fed a
protein-free diet. The periodontal menbrane of the HTH breated group
showed greater cellulariiy than was observed in the periodontal
membrane of the animals fed a protein-free diet, alone.  This was a
similax result to thet of earlier oxperiments, (on reats fed a normal
diet) o

These results were in agreement to those of ﬁaﬁetﬁa, Bernick, and
Ershoff (1956) who demonstrated similar meintence of osteogenesis and
chondrogenesis in tryptophan-deficent rats receiving STH,

Becks and Riebe (1961) studied the effects of ACTH on the ogseous
system of rats, parbicularly on the tibia; and the healing of post-
extraction sockets. The female rals injected with ACTH showed marked
logss of weight and retardatién of growths The rats injected for long
periods showed a progressive, orderly reduced density of the bone,

The absence of ostieoblasts and osteoclasts on the trabecular,
endosteal, and periosteal surfoces sugpest a reduchtion in osteogenic
processes. |
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It is well known that hypercortisonism causes an osteoporosis,
and the above results may indicate that it is due bo an inerease in
ACTH production in cextain -cases. (3¢e "Bone changes in oral region”
~in the section on Cushing's Syadwome.)

Washburn (1956) questiong whether the rat is the best animal for
experimentation with the Growth hormone, as its growth patbern is
different to that of man, He also states bthat the rat's jaw iz a very
difficult one to use if we want Hto transfer the results to man, He
suggests that the tree shrew is g more suitable animal, vhich simulates

man's growth patter n much more closely,
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HYPOPLTUITARISH. .

Hypopituitarism in infancy causes Hypophyseal infantilism, (or
Pituitary dwarfism, or Levi~bLorain infantilism}, and in adults causes
Simmond's Disease Jor BExbreme insufficiency of the adenohypophysis,
or Sheehan's syndrome),

HYPOPHYSEAL INTAWTIT ISH (Pituitary Dwarfism, Levi-Lorain Infantilism)
This is mot the only type of Dwarfism, as indicated by Lisser and
Bgcamilla (1962), who gives a differential diagnosis chart of ovarian
agenesis, with sexual precccity, Achondroplasticy and Primordial typess
Thoma and Goldman (1960) state that also hypopitultarism does mob
negessarily onroduce dwarfismy not even it the deficiency occurs at an
~early age. They state that Pituitary dvarfism is produced only in the
tfir:a,se..:):ﬁ_"eijtfs;f;"a‘.a:.*.:i'.a:s:;.c.t;y'v::in" the secretion of the acidophil cells of the
anterior lobe, which produces the growith hormeney and then only if it
ocecurs before full sbature is atbtained. The most merked cases are
those with btheir incepltion before adolescence, Lisgser and Escamilla
(1962) remark that the condition is due to a moderately dinminished
function of the anterior pituitary glands, and that it is not rare
espeecially in its mildey forms They state that the pathologic lesion
may be either idiopathiec hypoplasis of bhe pituitary, or pressure
“on the anterior lobe by a tumour (such as Rathke's pouch cyst or very
rarely a chromophobe adenoma)s The hypofunction of the pituitary is
congenital, and the growth and goradotrophic hormones are both afféctbe
Muir (1951) remarks that in many cases of pituitary dwarfism no
evidence of a tumour has been Found on X-ray examinabion.
Clinical Featuvres.

Aﬁenrding to Lisser and Bscamilla (1962) the important physical
signs arve; shortness of sbature; primary sex characterigstics retbarded
or infantile; greatly delayed appearvance, absence or underdeveloped
secondary sexual characberistices at ages when ‘these should be manifesb,
youthful childish features; look many years younger vhan normal

children of same age, but vecasionally the face may

»
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look somevwhat older than rest of body due to fine wrinkling, They
also state that obther signs are retarded dental development, with
teeth likely to be small and e¢rowded and that the palatal arch 1s
high and narrovwi retruded mandible, skin delicate 8nd of fine texture
and sometimes wrinkled} underwveight vather than adipose featbures vhich
is in contrast to Frolich's Syndrome),
lurie (1938) states t.at the pituitary dwarf is menbally alert
howevery and tends to be forward and aggressive and to dominate his
envivonment. Thoma and Goldman (1960) state that some are born small
and some normal size. Usually there is not much change in the first
five years, except a reduction in height., Higgins (1936) reported a
case of pituitary dwarfism in o male child who weighed 31b Toz at birth;
at the age of 1% years he was 206" tall instead of the normal 31" and
weighed 101b instead of the usual 24%1lbs, and his head measured 161/4%
instead of 18%", Zwray films of the long bones showed normal structure
and epiphyseal development, Iiig teeth were sound but small,

Cranio-facial development.
! Sehour and Magsler (1943) remark that the effecet of
. hypopituitarism on the eraniowfacial skeleton is in harmony with the

affect on the whole body skeleton, The c¢ranium and face develop very
/ slowly and resemble those of a child of a much younger age, The face
is characteristically small especially when compared with the cranium,
The paranasal sinues, parbicularly the frontal are underdeveloped,

Cushzng (1912) helmev@& that deformation with forward displacement
of the sphenoid bones slightly ipcreases the prominence of the maxilla
so that maxillary prognathism resulits, However, Schour and Hasslerx
(1943) state that +this jaw relationship cammdnly'seen.in dwvarfs is
simply an accentuation of the normally retruded mandible of the infant
and bthat it may be explained on the basis of the slowing down of the
growth o £ the condyle, which is normally the site of the most rapid
growbth after the body of the mandible is formed. Lisser and Escamilla
(1962) remark that the clinical picture is the opposite to that of
acromegalic prognathism, and that there is retarded dentval development

H

and a bigh narrow palatal arch.

-




23

Kingsley (1891 and 1879) gave details in a very interesting
arbticle of the well known dwarfl, Charles S, Strafton} known-ag General
Tom Thumb, who was born in €1832) and died in (1883), He was 91b
at birth, at 5 months he was 25" tall and he weighed 151be In the
following 13 yearsy; he gained only 20z and never grew any tvaller. He
had a c¢hildish feeble voice, vivacity of expression, and was generally
cheerfuls Tom Thumb had'nery“underaized jaws in harmony with the rest
of his osseous system, but he had teeth the size of a normal man,
resulting in gross malpositioning, so much so that he was said to have
"a double vow of teeth all round®,

Marinus (1934) and Hubbon (1936) both state that pituitary
deficiency in childhood plays no part in amy orthedontic problem, As
the ¢hild approaches puberty, there may be some increase in growth,
which does not affect the body equally in all its parts, with the resuld
that the mandible may develop little or not al all, while the maxilla
may develop normallys They also state -that under pituibary
medications there iz deéfinitve stimulation of growth with widening of
the arch, such as oxdinarily occurs with orthodontic appliances.

Stones (1954) states that the jaws are very small boeth in verbical
dimension and arch length.

Crigley et al (1962) studied dento-facial growth retardation in
hypopituitarism by the cephalometrie tracing.

Development and erupbion of bthe beeth.

In addition o the investigabions of Kingsley (1897, 1891) as to
"Ton %hamb above mentioned, there is a report of another historical
case of infantilism, Caroline Crachami, whose skeleton is in the Royal
College of Surgeons Museum, and who at the age of 9 years was the size
of a child less that 15 months, by Brash (1929): He stated bthat the
patient had an irregular dentition comparable to that of a child of 2
years. Englebach (1932) however remarked that in anterior lobe
deficiency, the teeth are usually miniture, comparable to the
diminuition of the body as a whole, Schour and Massler (1943) wrote
that the dentition is in keeping with +the skeleton age, and as judged
by the erupbion is retarded and shedding is delayed'in harmony with
the retardation of the growbth of the body in general. They mention
that a hypopituitary patient of eighteen chronologic years of agey and
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skeleton age of eight would show a dentition age of typical eight to
ten years -old child« They do not agree with those who say that the
teeth themselves are smaller, their theory which seems to be right,
being that the elinical crowns of the teeth alone are smaller, the
smaller arches c%using this, whilst the anstomical crawns remain normal

size. \
Thoms and.ﬁabinsan (1955) state that the teeth of pituitary dwarts

differentiating. eaxly than the initiation of the pituitary
insufficiency, . are usually of normal size crowding small jaws.
Resch (1958) remarks that the retarded eruption and shedding is

probably duae ©vo ‘the secondary hypothyroidism, which ig often present.
The roobs are usually seen as &ncomplete, with wide apical foramina

Schour and Massler (1943).

Marcus et al (1942) studied facial development in pituitaxry
dvarfism in a group of 8 patients by means of Hellman'g linear facial
standards,; Salzmapn (1950), and found no rebardation of eruption in
theiy study. However they did not ascertain how much and hov long
endocrine therapy was given these patients, Although malocclusion
was found in all cases no elassification was found to be pathogomonise
Root formation and closure of the apices were found to be delayed and
the pulp chambers were characberistically wide« Gordon and Kuskin i
(1935) stated that delayed onset of teething in the absence of signs
pathognomoniec of obher diseases in children indicates enﬁabrlna
disturbance., Slazmanu anﬁ‘%eln (1952) remark.that while it &eas not
seem likely that endaerxne-dmsﬁurbanﬂes in children can pra&nce dental

. disturbances without showing evidence in other parts of the body,
transitory snd subclinical endocrine disturbances may possibly influenc
the dentition without showing marked general development disturbances,
Although the farmatian,&evelépment and eruption of the teeth can be

. influenced by endoerine, dgsfunction; the dentition is not to be
aucepbed as-a solecpathognomonod sign. Additional diagnostie alds must

' be velied upon in establishing s diagnosis of endecrine dysfuncthion.
Doward (31937) made mimilar comments asz to this,

‘Over caleijifaction © £ the cranial bones and the dentine

| in pituitary dwarfism has been reported by Schour, Brodie and King
* (1934}, Mortimer (1937) and Goldhiezer (1934, 1940). Cohen and Vagner
{1948) in studies on two individuals with pituitary dwarfism over a
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long period of time reporbed that their teeth calcified normally,
r whilst there was a bone growth delay, and redarded epuption.

Pare

3&131’&&»11:1 and Wein (1952) y. Teported a tase of pliuitary dworfisn
where th:,r:cm.fl therapy Ve givén for four years without much successy
but vhen mebhyltegbosterons wad administered the patbientts height
and bone age showed an approciable rise. Lisser and Escamilla (1962),
remaxrk that anterior pituitary growth hormome (purified from beef
ox pork) so for has been ineffecbive in humensy eyidenbtly beeause
of species. antagonism. However human growth hormone is nov available
and seems effeotive, but supplies are limiteds Raben ﬁi‘?'jﬁ? 'S
Hutchings et al (1959); Escamills et al (1961}, Potebnt sex hormones
sach as testosterone are the mest effeogtive means of treatment, and
are advisable begause thtay do not Lanse premature bone matuyity in
the recommended &Mam 1 Gea‘t:ﬁ&gﬁa theyapy is given to agsmﬁ SE%
m&‘mrmy in gwlaﬁ | | |

%reezz (19’51); gives & re};arﬁ of bre&i}meaﬁ of ten casess

Prognesigs of dwanfism is gaa&g, usuaily undess ¢omplicated by
pituitary tumours - |
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SIMMGND’S DISEASE. (Extreme insufficiency of the adenohypophysis,
hypophyseal cachexia, Sheehan’s syndrone.)

Simmonds deséribed the disease in (1914, 1916, 1919), and
repcrteﬁ 21 cases. |

Mair {(1951) remarks that this is the commonest and mosd
important example of anterior lobe hypofuncbion, It develops as
the result of a destruetive lesion of the pituitary gland, and occurs
far move frequently in women than in men, and often follows pregnancy
or abortion, psrbticularly when agsociated with post~partum
haemorrhage, Conybeare and Hann (1952).

A benign tumour (chromophobe adenoma ox ¢raniopharyngioma) or
malignant rumours (metastases from carcinoma of thyroid or breast),
trauma due to skull injury or ingecdion (absedss, syphilis,
tuberculosis); disbetes are all causes of the condition, in addition
to those folloving Faatﬂpartum;haemarrhagé'wmﬁh consequent shock,
causing infavcbion and necrosis and more or less severe hypopituitarise
Lisser and Bscamille (1962) however indicate that this has nod fully
been demonstrated, and the clinical picture has become known as
Sheehan's Syndrome, Sheehan et al (1938, 19493 1951).

Clinical Fealbturesw
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Both Conybeare and Mann (1952) indieate that when present extreme
genefal emaciation (pituitary cachexia) is the most striking sympuow
but is not always present, and the most consistant and conspicuous
symptom is the total loss of pubic and , axillary hair, and gonadal
atrophy, which is due to early sex failure in the diseases

Lisser and Eseamilla (1962) state that the important sympboms and |
signs are?

1. Loss of sexual functian and abtrophic changes in genitalia,

2. change in weight,

3. asthenia and weaknegs,

41 .loss or ‘thinning of sexual hair,

5. failure to lactate after a complicated parturition may be the
first sign of impending Sheehan's syndrome, and is probably due to
lack of prolacting

6., dryness of skin,

7. dental caries and loss of teeth.
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84 hypotensiona

Craniozfacial and denbal developmenb.

Lisser and Egcamille {1962).s£3%e that dental caries and loss of
the teeth is a feature of the disease. .

Silver (1933) also states that Simmond's disecase is sometimes
associated with cariesy; and even bteeth loss vithoub caries.

Thoma and Goldman (1960) add thal theve are facial changes seen
in thin eyebrows; loss of eyelashes, sharp features, thin lips,
wrinkles and an immobile eXxpression, and that death occurs from
premature seniliby, |

Bifferential dissnosiss fLrom Addisons Disease, with vhich 1t is
often confused is imporbant., There is slriking pigmentation and
gagtrointestinal &istfess associgbed with Addison's Disease rather
thap in Simmond's Disease, and the early loss of gexual funetdion ig
more suggestive of Simmends Disease, Lisser and Bscamilla (1962).

Ireatments

Iin Simtonds Bisease endocrine ﬁhérﬁﬁy lebotheng life, such as
androgens, @sirogens, aertiﬁgnngAGTH; Thyroid if myxzedema is present,
is adviged .Prognosis is that the disease is usually fatal though
course may be extended over many yearsy in a chronie forme. Lisser and
Esecamille (1962).



28

PITUITARY HMYABUENA.

This condition has been described by Lisser and Escanilin(1962)
Means et al (198¢), Escamilla (1955) and De Candia (1958).

According to Ligser end Bsecamilla(l962) it is due to extreme
insufficiency of the anterioy lobe of pituitary, differing in that
the patient looks decidely myxedematous and eitbher looses litile
weight or acbually gains. Many paebients with Sheehan's Syndrome
(post-partum nectosis of the anterior pituitary) develop this
appearance; Differentipbion from true myxedema is importent, ag the
rescbion to thyroid subsbance may be gquite different; also prognosis
of this condition is likely to be poors The condibtion is actually
a sub-type of Bimmonds Disease, and menifegts many of the same
characherisbics.

Barly loss ef sex funcbion as in Simmonds disease and failure
of lactation are importand symptons. |

Paffy bloated anyzedemabous appearance of face, dryness, of skin,
and thinning or sbsence of sexusl hair and eyebrows are other signs.
Cranio-facial and dentel developmenb.

In addition bo the myxedematous appearance of the face, Lisserx
and Bgeamills (1962) alsgo include dental caries and sometimes loss of
teethaxeaségﬁauﬁfuéhe diseasy,

?rgaﬁﬁenﬁ;w, | - ,

| Similar to Simmonds Disease. Thyroid should be used &aﬁﬁiﬂuslffiﬂ
for the reasons iﬂﬁiﬁate&,:ﬁui is vecasionally belped when f1ged in
conjunetion with methyltestosterone or adrenal sortical steroids.

The condition is usuwally fatbtal but may become extended over many
yearss In rare inshances a subsequent uncomplicated pregnancy has
revitalised the pituitery resulding in cuve or amelioration of the
previeus hypophyseal failure, Lisser and Escamilla (1962).
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PITUITARISM. (Hypophysectomy).

EXPERIMENTAY, HYPO

The hazzards of experimental hypophysectomy with early workers
such as Paulescoe (1891)y Cushing ond Morgley (1900-1911) were groatly
reduced through the introduation of the parapharyogeal approach to
the hypophysis by Aschner (1912} in dogs and Smith (1927) in rabs.
Since thern,; many sugeessful experiments have been done in these
snimals and changes in the ozal structures been observeds

Sehouxr snd Maysler (1’943) state that hypopituibarism in man is
nevey so gevere as complete hypophyzeétomy in animalss
Hypophysectomised amimals (xzab, dog snd monkey) show a marked
deeeleration in the growih of all bissues as Eﬂeu ih mans - Smith
(1927) showed that hyya;ghysaaimrﬁy in z:atﬁ prodoces inha.m'&mn of
girowth and hymgmaﬁmm

"’*i'i’ea*ba af the p rwﬁh xad erw '{am t}f beeths The offects of
hygﬁtph}faegﬁamy on rab iﬁtxaﬁrﬁ Wem f::.zm‘h assessed histologically and
radiographically by Schour and Van Dyke (1932). They studied 23 rais
which werxe hypuphysectomiged at between 34 and 64 days of age«. In a
- postoperative interval ef 63 1o 459 days, progressive retardation of
eraphion was seen beginning from a week afier the operationy arrested
increase in the size (to aboub 2/3 normsl size) and distortion of the
form of the ineisors comsbituted their geneyal findings. Histologic-
ally the enamel epithelimm was found bo underge regressive changes, |
altimpbely leading bo cessabion of amelogenesis while denbinogenesis
procgeded conbdinuously obliterating the pupal cavitys Arrest of
eruption and sontinuous dentine formation at the basal end; allegedly
coused apical foldings The dentine shovwed many interglobulax gpaces
and the genmentum was thickexr than normal. 'The pulp of the booth was
smaller with gcanty blood snpply, and the alveolar periostium was
sprinkled with degenerated epithelinl cells, Ten to fifteen menths
falloving the rempval of the pituitary gland advenced changes occurre
e¢d in that there was very 1ittle enamel; and thal left was very pooxy
caleified, and multiple folding of the apex of the tooth at its basal
endy and the dentine was not nermel and conbained many vascular
inelusions, The periodontal membrane showed caleification of ibs
fibres, and the dentine showed hypermineralisatbion, which is
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characteristic of the over caleification associated with the
experimental hypophysectomy. In the molar leeth changes were &1 80
observed, but in & different way to the incisors, Sehour and Van Dyke
(1934)« The crowns of the molars were normal size since bthey were
complebed before the hypophysectomy, but juvenile characteristics
persisted as evidenced by large pulps, incompletely developed yroubsy
wvide foramizng and thin cementums

Following these invesbtigations it was inferrved bthat hypophysectomy
produces a cessabion of the growth process from thet of eruptiony
Sehour and ﬁasaler €1943)¢ Held (1944) in a stody of eaxly changes
in hypophysectomy in yab incisors could not Find alberations in *
dentine caleifieabion but claimed decreased resistance to infection
of the periodontal structures: DBecks, Collingy SBimpson and Lvans
(1946) in s study based on 143 hypophyseclomised raibs including poshe
operative intervals between six and 640 days coneluded that &
thickening of the dentinal walls at the expemnse of the pulp chamber
was the only pathognomenic sympbem of hypophysectomys Disborbion and
folding of the apieal tissues oecurred inconsistantly even among
the animels vhich survived very long post—operative periodse This
exhaustive investigabion seems tp claxidly earliier conflicbing reportss

Baume 4 Bﬁcﬁﬂlaﬁﬂ.EVﬂnH (1954) 4id some excellent reseaych on
thyroidechomised and hypophysectonised rats to ascertbain the hormonal
control of tooth cruvbions They reported that the results of
hypophysecbomy demonsbratved that amelogenesis and the aetivity of the
odontogenic epithelium in particulax dgpend direetly on internal
secrebion, whereas denbinogenesis and cemenbogenesis are able bo
proceed at a depressed rate withoul the pituitary hormones. Working
on 70 hypophysectomised and 70 control female fats of the Long-tvans
sbrain they studied the growth and erupiion of the upper incisors
both metriecally andhistologically, The results of dheir survey whers
folloewss
1) In .inboct-control rats a rapid increase in the radius of curvature
we8 btermingbed at 120 days of age to be followed by a slow but steady
gain until old age. The wveekly pruption ratve averaged 2,53m,m, and
shoved periodi¢ varistion and a ﬂacreagiﬁg gradient with increasing

l&gé.};

2y Hypophysectomy affected an ;mme&iat@ drop of the eruption rate
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to one half of the uormal wvarageﬁ i ten weeks it was progressively
reduced 76%s Stunting of the dental growbth was noticed 2 weeks after
operation so that the sigze of the inciser of 500 day old Qgeraﬁe&
animals never exceeded that of 40-50 day old normal controls. Apical
folding occurred in 60% of the operated animals 160 days afber
operation showing dysgenesis of inner enemel epithelium with enamel
aplasia, disturbed ealcification of manﬁle-denﬁine"an&.agene$is of
.adenoblastss They suggested that the apical folding may be due to
stresses of masticatiﬁn;acﬁing on the little cousolidated apical
structures.
3) In the old operated rats the unfolded incisors were. comparabively
larger ahd mainbtained a minimel erupbion rabte in conirast to the
folded ones which were smallor ahd had practically ceased ernpting,
This shows they state that eruption involves a basic process of growil

The generally more dragbic effects of hypophysectomy in comparas—
ion te thyroidectomy; point b0 the action of a specific pituitaxy
therapys An interesting similarity of the folding of the apical
third of the incisors of these bypophysectomiged animsls bo_the
aﬁﬁnges in the teeth of magpoegium~deficient animals; was also dems.
onstyrated and they sugpest the changes may be related Ho salt and

:mlneral metabolism, ‘thus Implicating the adrenal gl&nﬁa and itg

mineralocorbicoids, Muracciole (1957) found in his experiments on
vhite rats, that the effect of hypophysectomy on the morphogenesis
off dental struetures, is moderabe, and less than that of thyroidechomy
Irregular and insufficient caleification of the dendine was transiento.
Hypophysectomy and dthyroidectomy greatly resbrict the eruptien and
growth of erupting teeth. Eruption iy complelely arvested a few
veeks after hypophysectomy, He concluded that growth and eruption
of the teeth are controlied primarily by the hlipovhysis through +the
growth hormone, and secondarily by the thyroid through the action
of the thyroid hormones

bxperiments have been dome on other animals also, particularly
Rhesus monkeys. Schour (1934), and Schour and Hoffmann (1933)
published the results of their experiments on these and other animalsSe
established the normal wate of dentine opposition at sbout 4 microns
per day, and the calcification rhythm gt about 16 microns per days
The technique for debermining this was to injeet peritoneally, 2%
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alizaXen red § at intervalss This dye was baken up by the blood
/ stream and deposited on the newly formed dentine, which showed up
in sections of the teeth as red lines.

Ziskin et al (1949) used this same technique with the injeetions
being given before and after hypophysectomy on five monkeys. The
above findings as to denbine and caleification measurements were
confirmed and additional ones for hypophysectomised mounkeys,
following hypophysectomy the permenent tedth showed that dentine
apposition in the ocelusal region is retarded by an average of 49%
and the cexvical rate of 31%s The caleifivation rhythm apd pattern
of growth are alse affected.

Beplacement therapy on hypophysectomised animalss

Following Down's pioncering experiment (1930) Schour and Van
Dyke (1932) found that replacement therapy if administered eayly
was effective with a polyvelent hypophysegl extraet in lessening

- retardation of eruption, and obtained a O.4nm increased weekly
eruptisn rate.,

Collins, Becks, Asling, Simpson and Bvansg: (1949) in some
extensive work, showed that the chronie¢ adminisbtrafion of pare growth
hormone to hypophysectomised animals allowed the incisors to erupt
but at only half the normal rate. The ameloblasts showed evidence
of strophy, but the dentine formed at a rate of 10 microms instead
of the normal 16 microms per day. They were the first to use pure
growth hormone.

Baume, Becks, and Evans (19954) further invesbigations on their
hypophysectonised rats to identify with the help of replacement
therapy, the speeificity of the hormonal factors controlling tooth
eruption, and aceessed the regponse of the incisors of these animals
t0 grovbth hormone and thyroxine and the combinsticn of bothe Their
discoveries were: |
1) Growbh hormone resulting in am increase in sige without hastening
the eruption rate, HBHistologically there was a rejuvenation of

™

connective bissues, without activatbion of amelogenesig. Growth
hormoune administered to novmal animals had similar effects,

2) Thyrvozxin treatment incressed the tooth dimensions and acclersted
the eruption rate 36% in the young group and 46% in the older group
of operated rats, Amelogemesis showed an luproved patbltern and the
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vasecularisniion of the tissuey was rosbored,
3} The conbiantion of Loth heoruonos showed opdlual effeebs in
eyupslon rote and prowbl was choropberised hisbolepleanlly by on
sopglng regtovatidn of the gomplebely abrophied vnenel orgens Theoe
observationg lud W the gonclusion What both grovdh end erupticn is
presided over by Hhe synergisn of two howaoonesy the pliulbery grovih
hormone, vhiek stimuletes the basie process of growth, sud the thyroid
hornsue vhich gontrols diffevonbtiatvion or moturebion

KENc] Loon thoe Hasdibulapy fﬁ 1X0Y

Gollins, Beok, Sinpson znd Bvens {1947} roporied Hhat the
condyles iu very young rabs (% days) sve vouposed of hysline verdilope
Under norapl conditions thin continues o prow bad it bosoues eroded
by cnevoavhnent from the ossificabion cendre, and in old emimals it
beeonos mingralised excopt fo¥ o sene of enbeyondie cellis. Lith
hypoghysewbony, 4 doys abor opovation gpe chongoes bre aboerved in
whe naadibuleyr joinby 18 days afboer the vssifivabion ehanges apo
gonparebie o a UG doy old normald copteol raby and by 28 deyse 1t ds
sdeaaced a8 dn e 258 day old sorsel conterols Growth hermoue piven
e ate vhieh bave beelh hypopbysectomiged Por loug perieds b She rvobe
of 200 mz daily for 30 days gouses the senescont econdyles bo he
restored weo tholy vauthinl vigour«

Lffects on the sewdodonbivme

Eponlic (1958} obgarved the effect of hypophysoebony on 120 fonsle
rats of differest stroing ot Haubury, on the periodontium of the vab
moderss  Afber the vpeyabion the animals were Rilled in proups of
20 from 1180 days sfitor the sverobtion, Viilgd dendbine snd snoneld
enaupon peeurred afver ¢ Tow daysy hisbological observabic chonges
o %he periodential mergius ogcuyred thres to four vooks afber dho
eperativay  dhe elindesi Dindings were se fellowst retorded erupybion
doeresse ik tho length of roobs; lunervased dinonsiops of pulp ehpnbor
snd feroninuss The sein histelogie ehanpes were sovore disturboness
in the velgificetion process end tho vasculay disdtribubtien. Thers
wepe olse Uphknosis of ¢ell nuelei, dimipation of blood nnd nusvioent

vespels aod resorpiion of pevicdontol visowe, especielly dhod of
alveolor bone. All these changes weve propressive. The inflananbory

degenorasive, and destruedbive ehanges in the rat molars afior
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axtoy hypephyseebony sesonbled the syapbons of perdedondcld disongo,.
Loog or defleiongy of hypopbyvseal funoblon, Wherofere ohuuld bo
sonsidored a0 an éﬁﬂﬂgmﬂug Fooune in the petheponosis of pexdodouiad
R180080.

hlunozlio ot sl {1961} also nede mwwmgg@% fans o5 s offvobs of
sndoorisae dleturbanves oo he perlefontel tiesuos, cud eprapinenbod
i AU gibino radiy ain of whieh hod Shaiy ﬁzmmggiyﬁiﬁ drradinbod with
SOl Zor BBE goes, and four 1000Up,: (thor zods bad thelr tosten
s ovpriss irredisted siodlaviygs ALl eniools shoved on apoasthedle
- bobovieury cnd werp hilled on She B0th day. Infloumssbory changes
ware obgoeved ngoposcoplenily dn all andonls, snd tooth mebilidty
wos varkod da $lese vheas ponsds weve fivediateds The mosd severs
sitorations howover were soen dn the perdoedontsl sovbreney the pinpive
and olvesier bone, which ves pronosnved ln dhoe wasille. The
vegindontnl sdberebivns vere chorsederised by onithelilal prel iﬁ@mﬁsiﬁn
wouvords o oath ppory foerhebien oF doop pockedn, oivoeiny mﬁ@mzw op
- ong nfdioncetery infiltrotlon, a3l belup shepscderdstie of chronie
progrossive corpdasd seviedentldis I cone

iiw ot ol (%%i%%} shaddod the selivayy spbexnilliory rlonds
ik iﬁ?yé}gﬁﬁfﬁﬁﬁﬁ%&m ineod oale alldse wade whe wore dnjecled with prowdh
hormene end sodias thyrozine, elong in conblaodion. Sojavnte, thoy
weRc only poptly ofveutive iao ppeventing bypeglysesbonissd lunduced
enspantio and idstologle changes wod onsyowebiv colivity. (fhese
roonlie wre poupoarable Yo fthose prewviousily veporbed nasloe teotucbeorone
and thyronine In conbingblens Appewpndly the shiouloting sodtlon of
shyyrenine on subppsilloxy glend foneblien may bo enboneed by the
sianlbonoous adpdndotrstion of oilthor Sesbosboroney or provih hoernono
bouii of uvhich oo deliclent in the hyooubysechsaised aninnd.

2

AL DELINGRG
Froblieh¥s Syadreco (nddposoponddel pdtuibepd sy emd, Vvegorio
tiubehinsun~Glilord Uyndroas)y ave aydareses which soen Yo howve sonp

compowtion vith pltaideyy glond dysfencbion albboush tholy enoet
aatlolosy yonoin unbioosyn.
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tadiposagentdnl pitultarion, dyvotve hin
el ponswgonitolis)

Froudiphle fdvot paldent weporded iu (1901) o anlos vag aovpal
113 twelve years of age, YWion developed g g,amui%m*y VHGUT  Bpad
polsn in %ﬁighﬁ fodiowed, with Lowiplsed ddedvibontion of milposity
seesntanted ta pectorisl shbioninal thiph sad coens veneris fegionse
Bhelotal prouvth cessed. Geoldalin wene mowll sod vewsined S0
hosveioted with these cudverding shensen weve hendoche and dupalred
vigion prodused by prossure Frosm dhe twuour, Svech {(2939).

Ligper end Locemille (A962) stabe {thet over bhe yeors, &b has
beon comoon prootlee o labed moad Lol ebildven widh or withoud
evidence of soxuel retardadion esaaples of Frodiiehts lvadvone of
Padiposagonibed dystrophy™ oven though nost eve neb shord bud painell
iowge Lor thely wooe IH soonn wiser, Shoey stede, 0 Feavrvs Sho
digpuosis of Prohifeh's synirene for pebtients whe hipve oeldones of
pitaditory tutous, asmeily o evsalepharvyonions Howvevos GRS
siudies Ants nunbosd af Bovs withood indesersnisnl lonione bud widlh
e elinlesnl ploluve ﬁf’ﬁéiyﬁﬁﬁﬁﬁﬂﬁﬁﬁi-ﬁﬁﬁ%ﬁ%ﬁ&ﬁth@ﬁ shiun 6 4e8ind W
insidance of adald bypoponsiisn, Johosen (3957). Phis sonmoveniive
suggesbion geens o good one. Yor the vagual Wypos of ohesity in youmy
geople & coneeyd of dersuged vedabolin conbtres neay the tubey
cinerewn Lun the hypotbalsmes bes cone Joto vepeps  Lueesy wrinesy
crerotion of LV-ketoponie etevelds bas beon nobed 4n theso shildren
Gohen (19587, nud it boeomes nosmal oifber weiphd voduciion, susessiing
thot by jopituitarisa ls produced by oveenudpridiou, in very shase
individuals vhog do nol ead oxcessively, 4% is vossanebls 40 ﬁwgﬁﬁﬁa
whoet Iaveivement of the hypothalasds o veoponsible Toy e obasliye

the diseose penedally slersds i dnfancy, bul tho saune of the
asbhnornel ebesity ney ned be proporly diggnoesed untdl dhe iaolk g4f
of prinscy ond sedondory pon developnend &8 anperondy thevefore 4%
shonkd nos be confused with prepubersl ohesity of chdidboud, Thona
and Golduoan (1060}, or to fat childion vhose obesity is adaply duco
Yo overeating and lschk of excercisv, Conybesps aud Hems {19%2).
Vhon oharting in infonay, deereacod stoture op sven dwarlisn Doy
recult due te n deprosssny effeadh on the selidophil eolly of the
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of the anterdor lobey; but nevording to  uolebooh {3932) o tuveur ol
“he ooldopbil ¢ells moy wecult In o siight ivevcose of géotury above
norigle  Yhoge Wwe types of dunours hove boon diseosvercd dn autepoy o
gropetion cogording o Juilr (1991) olthoy an sdenonn oF Sunony
overdying the planitery ond eopyaessdus b

%Mﬁ i'-l *,. -{:t: d“;ﬁ L i
whe focles ere those of & fab boy v givl with zound vosy chookn
sboe bops have sncothe shln withood haly en the fese o Finy

jfenbol ehaauen,

Yhown ond Goldoen (1960} wepurd thot in oighieon of 23 cusun, tho
srupblon of dhe desdduous Goeth oceonyred befuwe the ninth oonih,
three sfteyr She niath ooathy sightoon of 30 cosos showsd iwmund
epiphyecel nolon of conbresy oixn bed advancoed and five oi denGiy
roverdod sgoeons developnent. The beclh ave of wunll sige only in
those cases with ooedy onsot, sud dn coges whovo $heve in choletal
pvergroweh they moy bootne ovewspaoed ospesisliy in the ssbowdor povh
ok the jows. Sagloboaeh (393Z) oed Dook (316823), heve colled abtondion
to brosd nod ealfosmed deelhy and splupaded inclsows 1 dystenibis
adiposerondialis.

Heseh {1958) »emorks thed Bhe dopbel adatus of padfonts with this
disenge sppesrs o be bebter then evermave, ot eidon Hus cosen bo
gupnort L4, | '
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BUZCREGORBILIG SYANDaE  {Progonin)

The lubtehingon-Ulifoxd Syodwone iy an extrosely vere condition
affeoting ohildyon, chersoterised by bodth dverfisn aond premadure
‘ﬂﬁ‘ﬁ‘éi&i’ﬁ}%

hilet Thonn ongd Golduen (19647 veoaxk $had 14 probebly bes o
gisilor avbiolopioel buckovousd ne Simaonds Biseose pidl gonslders
vae bes condiddons fopothery on endoeving poennodtion has nod boon
cobablished ood eg bigsey oud Bseanilis {(1962) abobe doss nod soen
Liltelys 1% eortoinly wos thoopht 4o be asooulinted with
bype,Jinivevign in the youngy Schouy apd lUnsslop (10437 Thoupson
and Yopfaxr (I0MY) soppest it dvofancbion of tho ocosiunophil cellp
of the opiorier lobe of the pléaitery de the snderiylap losion, ol
tae snd af thely yeviow of dhe iitersture on e subjoct. They baso
vhis on Ats sinelaeddy bo Blnsondls Diseage, end Lie merxbod contreud
0 aeronegsly, ool I‘%&ﬁii}ﬁﬁéﬁhﬁn{% ghaages in the selle tevelcs.

| Howowor the opinien expressed by tlssor and Uscenills (1962)

seatod aboeve is vhot is geuwevolly acoe gﬁaﬁ% vadays  This folliowed

; tho investigetions ol Sheoben and Susmers {1949) who say that only

i tvo aubopgies beve been perforoed with ihis disessze; the pitnitary
gionds were pot sipnificandtly ocbopeasl o the naked oyve and
hiptoioglical vaaminadions wore oob mado, and thet L6 Lo ne% due to
hypopiaatordane Hovevsr in wview of Abs sdonlaplty e othor pdduite
disowdors 49 1o thooehb woll o dnmclude §% lo this povieve

The £ived esue of Propowic o bo depepibod in nodienl Litoroture
ves that by Detebingon (LB86) ander the titie of Yaboence of bheis
sad Moooney slandsVs  later Gdidovd recogmised the soundidion e o
¢linicod ontddy and decendbed o came of bis oun and inftvoduecod thoe
pese "Ugoperia® (L8097} There has beon o tendeney %0 use this bowd
ioesoly but Urealte (1948) mightly sald 14 sheuld be zosevved for bthe
gricined specific syndrone. The parity of the condidtion is smosn in
that Thompson and Pepfer (1930) deasribed whad they Leld wns the

cudineboonth trplonl veses. They said spproxlustely as maay atypieal
ceoes hove slso boon degopibed. They reoerk thoel the ciiniesl
pleture of properin is5 o clesy ouhy they 4id sot Teel jusbificd
in inciuwding these vardents in id,.
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Clinicel Meatuxes.

Thompson and Forfar (1956) report as follows;

Conditions at birth was normal, there being no apparent hereditary
or familial fachbox involyed, failure to gain weight in the second year,
and loss of haiv,; sex incidence is equal, dwarfism develops. In the
cases presented in the literature the average weight reached by the
eighteenth year was 361b and height 46", Average age of death was 16%

years in seven cases, bthe oldest recorded age surviving to 26 years

.

|
Manschot (1940). Short clavicles, pyriform shaped thorax, prominent

abdomen are usual, Arteriosclerotic ¢hanges occur as early as five
years, and corinary ocelusion has occurred as early as 7% years. Death
occurs usually from this of recurrent infectionss Poorly developed |
muscles and arthritis as early as 8ix years are also often presenti

The intellect is normal or above normals

Radiographicallys thinning apnd some decaleification of the shafts of
bones with poorly developed mandible with crowded abnormally developed
teeth, and short elavicle were observed. Thompson and Forfar (1950),
Croniomfacial Develouments o

Facial features are similar in all casesiyra&ﬁciﬂg vlie
hydrﬁcephélic look due to the smallmess of ‘the face, and prominence
of the eyes to re&aétiﬂn of ﬁhe‘siée of the orbital cavities.
Prominent scalp veins, late closure of bhe fontanelles, baldness
and absence of eyebrows and eyelashes and an atrophic inelastic state
of the skin amé all marked. Thompson and Forfar (1956).

Dental Bevelopment.

Thompson and Forfar (1950) gives escellent debails of dental
changess They state that the‘pfimary'éentitian ig dolayed, there is a
high palate and micrognathia involving the lower jaw always occurs
with crowding and irregularity of the teeth, especially the incisors,
- Some of the teeth may be absent, abnormally developed teeth, poariy
developed mandible with decaleifications

Keith (1913) in deseribing a typical progerian skull, recorded
& case in which all lateral incisors, and upper third molars vere
absent and upper canines, and all lower bicuspids were unerupted,

Treatmegt ang Frogneais,
Lisser and Escamilla (1962) report that treatment has been

ineffectual and ?rognﬂsis poores Thompson and Forfar (1950) state that
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geversl forms of horsonsl ftrectnent has been gbbempbod withouwd
avail, also short wave digthermyy snd drradistion withoul successgs

figs 3%
Progerias Fhotogrephs 1 snd 2 ghow o boy of 155 yrs.
of agey hedght 3 T died a% age IT yese of sudden
hoopt failumees Yoto Pypical pyogovic fadks and pre
wrture cenilitys Fholtoproph 3 sbhows g boy ef 17 yoursg
holpht 3'0Y which is porseld for o & y¥« oléd boy.
i Hote old facies, greying haldry cbsence of eyebrowss

genile wasting oXlelt hond and Lingers,
Lisger and Bacamille (1962),
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DLAD G 1,*‘* Jagilo Bk (Udsuddary polyuria oy Posterior lobo
Chypofancbions )

ihis wore dlsease is the ome cosd commonly ssaceiatod with
pogterior piteiinry disovder. The cardinal SURpLONE ave b groatly
ingposeed thiret and polyuries The uxine is of lov gpeeific praviby
and super frecs  Disturhences of the posterior 1obey swall, ov
bypothedenic conbwesy by btrouwus, surglcal injury, TULIOUY,; or goesprying
from o ehronie iuflecsstien may De responoible. Also % moy be dup to

tamilial fdfopethic ceuses. The fundenendpl physiolopicsl ohavge
ae dlndnishod producticen of sobidiurebice subsbange by bhe bypotbalonie
centees and the pestevisl lobe, o thad the d4isdsl convelubed Subulos
of whe Lidneys lovse thely sblility fo covcondroto urine, I3 olso
ogours o oo TOL of cascs of Hend«Sehullew-Uhededion Dlsesso,
Thoto sl Golddoon {1060U),

In wddition te tho syoploms mentdoned, 4he Loliowing eilnleol sipns
BYe e be geong o
1} Aothesle and evncledion in prolonged cases.

2) Groeth of childven nay be povardad, (iavolving tho desdel slructurcs
3} Tendency %o drvoess of the shing
41 Tendengy do lovered body tenperatust.

Ugdnory suslysio differentintes it fyon diabedes nolllug {plysopurie
aud pedrorke of lyperperatbyroldism (hypevesivecals, sad positive
mimz:&m@g Toah), Mﬁﬁw snd bageniila (10623,

itanreon in el sovide,

immy m%m h&a ﬁ&&ﬁ waportad as 4o thiss Any chapges thoh would
seour would be due So the delypdwaiion, 18 mmwm w0 poosabs 9f wober
e nev ovoilable %o the potient, when lovsliced dousce is doue,
gﬂiyﬁg {1046},

Hioddu (1958) vbotes that dn dlsbedeo insipldds the ovel rmovus
aeobrenc 1o beight vod vith parodentidls and poradendtosis.

Fongober (1988) remarbe dhet in untvosted vases of dicbobes |
dnplypidis the noulh 4o dryy ond o sncli volume of solivn le seopetod, \
For whis rosson nony  such paticads cey enhibit svidence af Popasd
BETION,
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Pogtopier plialtezy powdery os anuff is the oosd sonvoniond
ond loast sxpongive Porn of Sveatuent in dossse of T Breiv wud uney
bo nueossery bhres on Loy btings dollys Vosoproeasin adninigbored
bypoderaiendly fo alse offoctive. Buocel teblets {(B0-1B0mg) of
posterior pltultary povder heve alse beon roporbted suscessiul.
Progoosis is peod ususliye llssey snd Useanills (1962},






