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HYPERINSULINISMs (spontaneocus hypoglydaemia).
Ligser and Escamilla (1962) classify hyperinsulinism into fuur :

serinsulinisme Usunlly caused by a single beba-cell
#umdur of the Iglets of Langerhansy in the form of an adenoma ( or

mulhlplawaﬁanﬁmaa to & much less exdent).Carvcinomg may also OECUTs
‘ Geours vhen insulin antagounigtbic

hermnnes are dafz@zent { as in impaired funebion of the anteriox
pituitary or adrenal cortex ovr in.ﬁave#E-hygabhyraiﬁism)f

3, Puncbional hyperinsulinism. Ogeurs without an anatomical lesion
and is the most commox form of byperinsulinism. The condition

does nob worsben as in the firvst two typeése Ib is due o alimentary
disorders ( %too rapid absorption of carbohydrate resulis in release
of large amounts of ingulin), nervous or rveacbive disturbance fyom
aubonomic imbalance, deficient inteke of carbobydrate as starvation
hypoglycaemia in nervous anorexiay overdoses of insulin prepargtions,
nnntrapleal spruey ebe,

44 Idiepathic hn“erznsuflnn m, This spontaneous hypoglycacmia oceurs
in children under twe years of age, and there is spontaneous
recovery as the ¢hild grows oldex, and it may be familisle The
manifestations may be vague and fleeting and are precipitated by
hunger; f£right, teeth troubles,. ohysicgl exhaustiony, of loss of
slecps iﬂarly*réﬁﬂgnzﬁlaa ig xmyﬁrt&nt to prevent irrevergible
-“ﬁraln.damagﬂ, |

) - Bilverman (1961) statbes tha%.hypawinguliﬁaemi& m&y“h% initiated
by a stressiul denbal progedures

Clinieal TFeatures.

 Lisser and Escamilla (19&2) enumerate the aymptams and signs
as fallawsg .

. Attachs vary from single fatigue 1o agltatlen.an&’vlalent

behavlaar, disorientation, mania, deliyium and coma.
2. Onset accompanied by profuse perspiration.
3¢ Often numbness around bthe mouth. .
4, Pasting or hunger ofben precipitate atbacks,

5¢ Rolling ox glagsy eyesx
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Laboratory findings: are alse enumerated as follows by Lisser and
ELscamilla (1962).

1, Low blood sugar levela |
2+ Glucose tolerance test; a value of 45mgh after five to six
hﬁﬁﬁﬂ, or less in the presence of hypoglycaemic ﬁymytama that are
relieved by intravenous glucose administration is diapnostic.
J¢ Intbravenous bolbutamide tegts

»* Tests Tor adrenal cortical, piduitary, thyroid deficiences,

Oral H&ﬂlfesﬁatlaﬁs

There iz ofien numbness sround the mouth yreaant, Ligser and
Escamilla (1962}, Selye (1?49), remarks that the 11@% are commonly
affected,

lisser and Egcamilla (1962) comment bhat idiopathic

;hypermnﬁalmniam;ls sometimes ¢aused by beebhing broubles in
childrens

Traatment,

1+ ©Surgical explorstion for & pancieatic btumour is mandatory
after elimination of obher possible causes; and its removal if
pregent,
2x Partial or ta%al pancreatectomy oceasionally bewveficisl in the
abrence of {umoury or in the dase of diffuse adenomybas
3x Dieb a&atrﬁl, with low carbohydrate, high protein, with frequent
feedings is impﬂrtan% in -bhe relative, func¢bional and idiopathie
bypes.
4+ EBndocrine subptitution itberapy, stch as thyroid substance..
5s Aeute abtacks treated by sugar administration orally or
intravenously. Lisser and Bscamills (1962).

Selye (1949) adds. that care must be exerted to prevent the
patient hurting themselves during convulsive attacks.

Fropnuesig. .
Ig usunlly good whon freatoent is given following vorresd
Gigpgnonisy Leyly diagnosis and brestaent is desirsable 4o prevent

irreversible damage. & the contrel putvous sytons
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HYPOINSULINISH (Diabetes Mellitus)

Disbetes Mellitus o metabolic clinical syndrome, is generally
considered to be dus Htu a deficiency in insulin production, butb
o wider concepbion of its setiology inecludes any disturbance of
the pormal balance of regulatory endocrine fachoxrs that will resuld
in the syuptom complexs In the majority of cases of disbetes
- mellitus there is an actual deficiency of insulin, Hypeinsulinism
gind digbetes melliitus gre not éynanymﬂuﬁ berms, in thet, wbhile all
cages of the former are disbetics, all disbebics do nod exhibit
bypoinsulinisme. Hawker (1950). |

Other types of diabetes mellitus are due¢ o pituitary
disturbance called hypophyseal diabetes, and dug Yo adreno-cortical
disturbance called adrenal Aisbetesy, and should be regarded g S
separate digbinet disease enbibies, Selyé {1949)«
~ Diabetes mellitus was knewn to the ancient Greeks and RomanS.
Celsus in his wribings (30 B, Cs «50 A:D,) remazked on the polyuria,
~ polydipsia, and emaelation agsecisted with &mlmiaaﬁm The disease
" has been referred to many bimes since theny |

Cheusel (1807) proved that the sweet taste in diabetic uwine
was due to glucose, The name disbetes mellitus simply means; a
aweet copious flow of urine,

Langerhand (1869) discovered the islets cells, called after him,
Minkowski (1889, 1893) stressed that the islets of Langerhans and
not the acinar tissue mre involved in diabetes.

The word "insulin' was used %o designalbe the intermal smegretion
of the pandreas as early as (1908),; but it was not detected until
. Banting and Besgt (1921) working in Macleod%s labokatory (see Selye,
(1‘34‘9),, for graphic descpiption of this interesting research wark)
siceeded in preparing a clinically useful pancreaibie extrach.
Others working at about the same time alseo were successful in this
field, Insulin was first igolated in orystalline form by Abel (1925)

Diabetes mellitus iy a conditbtion mainly characterised by

persistent hyperglycaemis and glycosuriag. It is generally assumed
that the primary type of disbetes mellitus ig due to an insufficiency
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of insulin production of the pancreasy which may be due 4o a
primary failure of the islets of Langerhans, ( egs destruction by
tumours, inflammations) or bto their secondary breakdown resulting
~ from sxcessive stimulation by aﬂtarﬁﬁpiﬁuitamy'hufmane& ( ez in
certain bypes of anterior lobe tumours and hyperplasias)., Selye
(1949), Conybeare and Mann {1951},
| Selye (1949) classifys the disease as followas

1, Infantile and juvenile diasbeteg - which tend to be rapidly
progressive and lead bo acidogis and cachexis but rarely Lo gangrene.
or skin infectionsg. There is & marked somatic growih urge.,
2« Adult diabetes, It may; or may noty, lesd to cachexia and it is
frequently accompanied by adivogitys
3. Senile diasbebess The progress of the digesase is slow and there
mat be even spontapeous regressionss Cachexias is varey and the
eardiovascular manifestations of gangreme and drophic disturbances

are morec COMRGIlye

either due %o hyalinization of the Isleds of Langerhans which is

the most comaon case, or due bo hydropic degeneration of the beta
cells, or due to round ¢ell infiltration of the Islets of Langerhans
and rarely it is due to acubte pancreatitis and tumoursy Ople,
Weichselbaum, Harrig, Selye (1949), Mair (1951),

iinﬂigaggea |
- Mazrble {1947) states that there were at least two million

disbetics in UsS«de in *Ei?ﬁ?);/gﬁlg‘tggsituﬁﬁé}ﬁ B éPS zlaiar},af' lpe (élvgég ) twice
thet punmbers Dishetes now ranks eighth place as cause of death
in UeBala

Narberro of Middlesex Hospital (1962) states that six out of
every 1,000 are known diabetics in Eagland, but there would be many
MOTre UNKNOWN,

Occupational factors (sedentaxry, well-fed persons in urban
areas being more prome to it ) and hereditary factors ( it dis
esbablished +that diabetes is an inheritable disease) and racial
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 factors (Jews, Teautonic,; ebe. more prone Ho it) all have a disbinet
bearing in the incidence of the disease, Belye (1949)s

1011&ical Peatu‘e*e *
In its eaxly stages it is not Qharaﬁterlﬁe&.by'ﬁygiﬂal
manifestabions, but as the disease develops, every tissue of the
body becomes affepted, Harble (1947)s The chief symptoms of
unconbrolled diabetics are almost continuwous fatiguey polydipsia

and polyphagia often, but not always accompanied by a loss of weight,
Nob infrequently warious types due to cardiovasculsy disturbances
are smongst the presenting symptomss The potoxiously low resistance
to infechbion with diabetics is of particular importance, manifesting
itself in respiratory infecbions parbicularly.

The skeletbal system is nob speeifically affected by diabeles
mellitus although if the disease develops duwping ehildhood, the
_growih rate is .sometimes greatly inhibited, In the case of so
" ealled tpancreatic dwarfism" or "infentilisu" the impairment of
_skelectal development may alsoe be partly ddue to interference with

the external secrebion of the panereas and the resulting impeirment
of caleium absorption. - Quite f;quenﬁkyw&iabahia childreny though
underweight, are overgpvown during the first few years of their
illmess, This may be due to excessive anterioy pituitary functions
ﬁ&r&ia?,f;‘iiﬁﬁaﬂﬁ is plerhaps the most gommon immediate cause
of death in diabetics, ianvolving discases of the coromary arteries,
and arteriosclerosis of the vessels leading b¢ angina pecloris,
Also generaliged arteriosclerosis and gangrene of the extremities
are common and SeYious complications of diabetess This may also
affect the gyed, kidpeys and brain. DBeagar {1959, 1963) comments
on these complieations of diabetics in aging persons.
Staphylococcal infections and puritis of the skin and appendages

are also common clinicgl findings. Xanthoehromia, which renders
the skln,yﬁllowy egpecially the palmng of the.haﬁ&, and ‘the

nasolabial folds also ogcurs bub is only a concern aesmetlaally@
Diminished sexusl function somgiimes occurs in both men and

women diabetics, Selye (1949}, also incyeased foebal mortality if
diabetic pregnancy ogeurs, Marble (1947).
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Although the metabolie disturbance in diabetes mellitus .
primarily involves carbohydrate metabolism the disease, par‘&iet}lamly
in its severe form, also involves probein and fat metabolismy The
abmormal breakdown of fats producing Ketone bodies, vhen accumilated
in the blood produces kebosis and disbebic coms, and they are also
exereted in the urine and from ‘the lungs, Conybeare and Menn (1952).

Changes in: the Oral Cavitys

Diabebes if umam'i;:r:glleé_, may give rise te} Serions fzamylwatmns
aggraﬁré,ﬁing any eoncurrent conditions which is due in a general way
to lowered resisbance 6 infection in diabeticss Alsod infections
anywhere adversely effedbs diabetics. However, oral manifegtations
on the whole are not spechacular nor by any means diagnoesiic,
Thoma and Goldwan (1960). |

Sheridan et al (1959) comments in his veview thab the evidence
of leading medical amuthorities seems to indicate that some of the
most common sympboms and signs of diabetes mellitus ogeur in the
oral eavitys The mosh ireqaenﬁy repovbed areé dry or burning
mouthy tenﬂar gingivaey p&m with pewussmn of the teeth and dxy
sockebts: The two most often dispussed ra&mgraphm fLindings in

" diabebes are alveolar bone less and widening of bthe mawginal
periodontiun. . Hos¥t of the published materials however, mush be
regognised as being in.the realm of opinion rather than facts

As Shafer, Hine and Levy (1963) point out there are ymha,hly
no orsl lesions found with covveéctly conbrolled diabetes.

In the preinsulin era the juvenile diabebic did not survive
long envugh bo manifest mouth ghangesy snd in the protamine zinc
insulin eva since (1938) the btrestment .improvement weany s bebter
control of the digéase and less changes in the oral cavity to be
seen, PFollock et sl (1947}

The diabetice patient is mbjée‘h o the same lesions in the
oral cavity as the naﬂu&a.a.};seialc pabient, but they vary in severity
in accordance with the dﬂgrae gf the diabetes and the degree of
control, Pollack eh al (1947) |

Massier (1949) &xaﬁ}imﬁ. the oral flors of 2805 controlled and
ancontrolled diabetiecs Found a high prevalence of staphylococous

*
i P




Fige L2
Bishetbey Hellitug, Pebiend aged 23 yose who had the
disense for twoe years: Toobh were mebileys gingivae
vocedad and oodenwbousy slyvbolay bong loga,
Cheveskin and Langley (19356).

S e s S i . il

- ——— . TED L e T T o —— Tl T

T T g,
Dinbetie pevioldonbosisy iu man eged Ryes. with o
higtbory of the disesse of Gyrs. duvstions Three yrs.
elapsad belveen radiograpbs in A and B during which
time the diseuse was untreated, Shafer,Hine,Levy(1963)
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aurens and bets heemolytie $ﬁr@ptacﬂaci on the pmllars and lowver
anberior gingivae.

The beeth and jwwa of conbrolled disbebic children ave normally
developed according Ho Bent (1931), Ziskin and Siepel (1942),
However, Rutlidge (1940) reports perviocdembal disturbances (non
specific gingival and marginal, vedbical and horizontal atrophy)
in 80% of the twenty disbetic children, ages eight to eighteen he
EX&ﬁiﬁeda &nd periedontsl widening in fourteen out af#tha twentbys
2ilz {1915) who studied 10U diabetics in Veinne found no
paradontogis in children aged five Yo fifbeen yenrss

Shepperd (1936), Hilming {(1938), Schoff {1938) vepord similar
findings as Zila {1915}.

In the litersture o wide wvariely of oral manifestations have
been reporbed in adult disbetbics including sore teebth, periocdontosis,
sensibtivity to percwssion, gingivel gbscess, looge teethy alveolar
regoypbion, foul bregth, thirst spd dyyness of the mouth; fissured
tongue, stomabitisy gingivitis, hypertrophy of the inberdental
papillae, gingival bleeding, pocket formation, paradenbosis,
periodontoclasiay pyorrhoes alvetlaris,; sensitive c¢ementum,; circular
catries, thiush, thi&h.gﬂms*wiﬁh*viéliﬁigns ¢oloyr, pericdontal
- widening and ineveasod cervieal depths by the following authorsi

Sieffert (1862), Schmidt (1881), Magitob (1882), Bonmieux (1883)
Zilz (1915), Citron (1928), Williams (1928), Joslin (1928), Niles
(1932) Schonfeldexr (1932), Howe (1932), Benrdwood (1933), Reynolds
(1932), Aiquier (1935), Shepperd (1936}, Hutton (1936), Rudy and
Cohen (1938), HMeCullock end Resch (1941), Lyons (1943), Ziskin et al
(1944), Knichknowy et al (1950), Shevidan (1959), etc, Many of
these can be dismissed as coincidental findings somewhat affected
by the undexlying diabetess The dentist can suspeoct diabetes by
the rapid spread of any oral infectbion, Pollock ed al {1947)«

Mohnigker and Ulriech (1957) exzamined 222 diabetic pabienbs and
stated that although there were a small number of them freey or
comparatively free, of pathological symptoma in the oral cavity,
in patients mainly belonging to the short and stocky type the
exigtonce of a relation between diabebes and oral or dental diseases
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can be agsumedy

Sheppard (1936) states that there is a large incidence of
nuusuad alﬁﬁalar'reaﬁrptznﬂ between the ages of £ifbeen ahd 40, in
digbetic p&bient$, which can hardly be abbributed o local causes
and which is not found in healbhy personss Niles (1932) even
sugpested that a poutine uzine exaningbion should be caryied sut
in 81l cases of alveolar resorpiiochy HMany other writers have
linked alveolar bone loss with diabebes such as Zilz {(1915), Black
(1918}, Keud (1933}, Rudy and Uchen (1938), Rutlidge (1940),
Sheppard (1942), Sindoni {1954), Robinson (I1954)s In most of these
cases bhe authors 4id not use non-diabetic¢ tontrols but relied
entirely on clinical observatioms Ho egtablish bone losss Uther
reporbs have been betier controlled such as those of Sheridan (1959)
who found that loss of slveolar bone occurred in 42 patients that
alveaslar hone resorpltiohn occcurved in ali incyeasing mannar,
gcecording to inereasing severity of the diabeves. Lovestedd (1943)
exemined 509 patients and compared bhom with 1023 contyols and -
found that periodonbtal disemse was more prevalent in the diabetic
patients. Glickman in his study on ratls treated with slloxan
{producing allozan diabetes) found less of slveolay bone adjacenty
to gingival inflammabions Copeland (1953} and othexs have found
bone losseés in the feet of diabelic patients where there is an
adjacent 1nflamm&$éxy.le$mﬂﬁﬁ

Provenza €t al (1959) found that persons wibh perzadﬂnhal
disease had more gonstricted erberieles in the periodental membrane.
guintarelii (1957) found that degenerglive changes in the mandibular
artery and arberioles in esdavers veried dirvectly with the extent
of the periodontal disease. Thomas (1946) expressed his impression
that vasecalarity of alveolar beme decreases with age. It is hnown
thet arbeiosalevesisg is a feature of diabetes mellitus as already
mentioned and there may be a connecbion between this and alveolar
changes and pexiodontal diseaseé. Bay (1948) found that bhere wes
thickening of blood vessels and endothelial changes in he gingival
tissues of peopke wibth diabetes. Monmicke (1957) found that in
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222 people with diabebes without vascular changes 39% had periodontal
chongess whetreas in 278 people with diabetes and vascular changes
69 s 950, Hhawe& symphons of periodontal disease, However, calculus
and many'ather'faetﬁrs may influence the logs of bone in the alveolus
Beliting et al (1953} said that the loss of the teebh was important
" in rightly evaluating aslveolar bone lLogsels Kend (1933) found that
in 5,000 patients with diagbetes mosth of them who had lost teeth,
logt them as & result oF @ermﬂﬁﬁnﬁ&l digeases Lovestedt (1943)
observed that pabients vith diabebes were more frequently edentulous
than non-diabetie controlse |

Meckenzie and Hillard (1963) in a very interesbing and detailed
article co-pelabed some of bthése previocus findings by comparing
three groups of peisons one comprising 60 confirmed diabebicsy
another with 64 suspected dimbeticsy and 54 arterigsclerotic nonw
diabetic patients,  They concluded that although a relation
between arteriosclercsis and disbetes had been demonstraled; a
posibive influence of artericsclerosis on alveolar bone losgs in
diaboetes mellitus haa:n&%'beaﬁ founds There ig & high r@&iﬁive
relation belween galeulns snd al?EﬂEar'ﬁﬂne loss, but vhere is ne
significent dincrepse in calenlus in disbetic patiewbs. Although
s pabtern of bone_ loas by regiou does gxist, diabetes mellibus
does not alter this E}ﬂfﬁwi}'ﬂﬁ Diabetes mellitus itself is not
asgociated with incregsed slvéclox bone lesss Their conclusions
seem to summarise the stage seached in research on this subject.

Affect ol bhe Teobhs

In the pasty several rayaw$$*k&?e sppeared indicatbing ﬁhat
dental caries expevience in diabeties who wexe conbrolled differed
fyom other population samples, sueh as the reperts ol Ersner (1926)
Boyd and Drain (1946},.Kamt (1933) 4 Budy and Cohen (1938), Rutllﬁge
(1940), Boyd {1943}y Mowe wecent reports however, using more
refined methods of determinabion tend Vo invalidate these reports
and several of fhe autbhors have rvevised their apinions. 1% would .
‘appear that to-day, the generslly accepled belief is that diabeticgs
do not suffer significantly from any other individuals as regards
caries experiencey Boyd (1944}, Polleck et al (1947), CGohen (1947)
Joslin et al (1952). " e "
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Yeriodontal changése

This has been reported more bhian anything else in agsociation
with diabetes mellitus, ranging from hyperirophy of the gingivae,
and mild gingivitis down to severe alveolar bone logs (see "Affect
on alveolar bone'),

Various terms have been introfuced in bthe literature to deseribe
these changes such as diabetic stomatitis, disbetic periodontal
disease, diabetic gingivibis, diabetic periodontplasia.

It presents ibself as gimiler to that Pound in non-disbebics
except that there is an earviier appearance snd o more vapid progress
of it in diabeticsy Polleck &b al (1947)4 jﬁﬁwaver# vhey state
thet it is probably enly én exbension of the exisbing marginal
gingivitisy

Hirsehifield {lﬁﬁﬁi reported in detall as to oral manifestabions f
of diabeles and believes that there are definite periodontal sympboms
0f acute periodontsl abscess and pedunculsted proliferative gingival
marginse The mosh comprehensive wveport was that of Kendt (1933)
wio studied 5000 dipbetics; end divided them inbo thyee groups, of
those undex twenty years; twenbty o 50 years and over 50 years.

Those in bhe 20-50 age group, exhibited the greatest Bral changes
involving pocket formabion, |

Ziskin et al (1944) studied sections of gingival tissue £rom
insulin and diet controlled diabeties and Tound hyperkeratinisation,
hyperplasia of the epithelium and of the connective btissue, decreaged
glycogen depositione Increase in Fibroblasts aud prominence of the
capiliaxy bed with redugbion if inflammatory exudate in the corium.
they state that the underlying factors ia preducing the gingival
changes in diabetics may be the nubritional and metsbolic imbalances
wvhich the diet or insalin treatment only partly correchss

Glickman (1946) experimented with alloxan disbetic rat and found
no periodontal changes, but that 39% had alveolar bone changes.

Hallaowalla and Boppikar (1958) summed up their investigabion of
human diabetics by saying that in conbdroelled diabetics, bhere ave
no characteristic gingival or periodontal lesionss This was further
supported by the survey of Baird (1960) who used & speeial dental
score method of demtal examination.
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Hirschfield (1934), Rutlidpe (1940), Comroe et al (1954}, all
statbe thot a chronie gingivitis is always present.

Pollock (1947) stabes thet bthe periodentitis oceurring in the
uﬁ@qntxailea diabetic may be due to bthe negative nitrogen balance
wlth the subsequent dredin on the body probeinss Since calcium
mobabolism depends on protein mebabolismy this may be o causitdve
factum in the alveolar bone reserpbions A second point advanced -

g that aiaeareasaﬂ vesighandée 4o xufeatiﬂn.may'be-due o n decreased .
numbeyr of gamma globulin immune bodies, which are a function of theé
probein metabolism, and which in gtarvation and diabetes disappear
frﬂm the bloods

Glickman (1958}, conciudes afber accessing available information,
that periodontal disease in diabebics presents ﬂ@'unlque-mmeraaaaglc
facbors which warrant s diagnostic specific disease entitys It has
not been demenatrated that diabetes is pesponsible for onset of

. gingival digense, or for the production of specific gingival changes.

Shafer; Hine and Levy (1963} coument that patients with
unbreated or inadequently Gontrolled diabebie mellitus, eghmbiﬁ~&
fﬂlmiﬂ&ting'Pariﬂéﬂﬁﬁiﬁiﬁﬁﬁiﬁh-?ériaﬁﬁﬁﬁﬁl abscegs formatbion and
inflammed painful, and even haemprirhagie gingival papillaex

Bwenson (1963} reports o cape of sn uynconirelled diabsbic woman,
23 years old, in which rapid deteriorebion of the periedontium |
with periocdontal diseass and severe alveglar bone logs and pocked
formabion over a period of 35 months. occurred,being attributed
to the ungontrolled disbetes. | |
Periodonbal Widening, was oheoyved in the findings of Butlidge (1940)
in fourtsen out of bwenty juvenile diabetic patientss The
observations of Rﬂﬁyhané7ﬁahen (1933) im that respect are in
agreement with those of Rutlidges, However Ziskin et al {1944)
could not demongbrate periodontal widening in this series of cases.

Sheridan eb al (1959) report thet in Pabients with decreasged
glucose~tokerance patberns (diabebics) there was a 627% evidence

in periodontsl widening. These invesbigations also observed
that the occurrence of these Lindings, decreased with an increase

in sugar tolerance., The f{indings of Manson-Hing and Chereskin's
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{1968) suggest that the two radiographic signs - alveolar bone loss
and periodontal widening ave associated with hyperglycacnia, ang
hypoglycaemia, and that the findings srun parallel to those of
ingreasing Age 4

Other Oxal Changess
Brand (1850) quoted by Rutlidge (1940) first desckibed the
dlabeﬁlaa breath, as heving a "froity odounh, It has ﬁlﬁﬁ been
described as resembling Ynew hay" or Ydecaying apples” or acebone.
Calculus deposits have been described 8% common in diabetbies;
Kent (1933), Budy and CGohen {(1938) and obhers due to the acidosis
and the laree caleium outputb of the saliva by Rutlidge (1940}, butb
Mackenzie and Millard {1963) found no greater incidence of caleulusd
in diabelbioss
Giossodynia and Xerostomia is seid o ovcur in many cases, and
is seid to be due o the fluid loss, Thoma and Goldman (1960),
~$ha£er¢'ﬁlne and hﬁ?ﬁj (1963}, Comroe, Collins and Crane (1954)
descrihe bthe diabebic bongue as enlarged, thick, rayw, fissured; and
ham coloured. Sheriden et al (1959) found that these findings as
4o the tongue otcupred move often in pabients with devreased glucose
tolerances
| Strean (1928} referred Yo puritis gingivae a8 ogourring sometimes
 in diabedics and veported several cases of ila |
Hirschfield {(1934) has voperded simple or muliviple gingivel
ahscesses a¥sociated with diabetis shomatitiss
Comroe, Collins and Crane (1954}, end Sheridan et al {1939)
veport several other oral symphoms agsociated with diabetes,
pccasionally found, such as cervieal sensitivity, and the frequent
ccourrende of dry sockebs.
Vaccari (1938) ¢xamined the mouths of 100 diabetic patlents,
and amongst other bthings, found bthat there was & sweebish taste in
the moubth, in 5% of casus. |

Laboratoyy Findings.
in Frank disbehes btheyxe 18;
1. Hyperglycaemis and Glycosuria., Blood sugar is elevated ‘o
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120mp% or more after eight to fourteen hours of fasting. A glucose
tolerance test is best employed 1o make an accouraie determihation
of the hyperplycaenias
2. Hyperlipaemia; is alsoc a common ogouyrence in diabetes, so much
so thet the plasms may assume a milky appesrances Hypercholesterol-
gemis is en approximabe index of the lipaemia dn general, agnd o
some extent of the severity of the diabetess

3s Kebosis ocours in severe cases, wibth exeessive guantities of
ketone bodies in the bloode Varying degrees of hetonaemia occudy
and is determined by ketonuwris tests. Ketonuriz is closely related
to the degree of diabedic acidesis, and indicakes a prompt
institution for thewrapy, Acebome is fhe fipst ol the kebone hodies
discernible im the urinegs. Selye (1949)y

Bifferonbial Disgnosis.

1, BRenal diabetes:y Glueose appears in the urine bud the blood

sipar remains noymal or subnormale

2% .ﬂilmanﬁary=glyﬂusurla; is always due o a lowered weﬁa&

threshold Por glucoses, Prolonged starvebion and liver cirrhosis

may alse cause giyoeosuria.

3y Intrecrapial presgurve ﬁﬁ% 4o bumpurs may causg glycosuria and
hyperglycaemisag
4, Nephrosis may cauge decrease in renal whreshold for sugary, but
is a2lso accompanied by obher manifesbabtions of hephrosis.
5. Metabolic dighurbances causes othey saugars to appear in the
urinei and pregnsncy apd lactation, with lactosuris may also be

= confusged with disbotess | |
6. Hyperthyroidism is fregu&mﬁyy*aaaﬁaiﬁﬁe&*ﬁiﬁ%:ﬁ@ﬂh@&ﬁeﬁ renal
threshold for glucose, mut fey be agsociated with true diabebes
mellituss
7s Various types of hyperpituiterism, especially acromegaly and
Cushing’s Disease, are ofbten accompauied by glycosuria and
hyperglycaemia. The same is true of the various hyperplasias and
fumours of the adrenal cortex, which lead to an increased
production of glugocorticoids. Uther endoerine manifestations of

these syndromes agsist in the differential diagnosis,
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8.. Hypoglycaemia, glycosuria, kebosis or acidosis, OSelye (1949) .
Muir, (1951)*

freatbment.
1. Dietary controls In mild diabetics, this is all that is necessaxy
to maintain the correct balance. Reduction in carbohydrates
expecially, and rigid calorie control, are the chief consideratbiouns.
2¢ Ingulin therapy, which is balanced with the diets |
3+ In diabetic coma, imwmediate insulin theragpy intravenously must
be givens Selye (1949) Conybeare and Maunn (1952},

The trend todays as suggusted by Narborroe of Hi&aleaexﬁﬁosPital
(1963) and Seagar (1963), is toward diebary conlrel, whenever possible
without insulin, - ;

Eropuosisy. _

This depends on the lengbth of bime enlarged between the onsed
of the disease, and commencement of treadment, and also on bhe
intelliigence and c¢o~operation of the patients

If the cgondition is kept contbrolled, life expectancy is almost
as great as in non-diabebics, according to statisticse Selye (1949).

Dentsl Ireatment @ﬁgﬁiaaetic Partients.

In erder to tread the oral manifegtations of diabebes mellitus,
as with any systemic conditions with oral manifestations, the
underlying cause must fLirst be considereds Ho peviodenbal breatment
or any surgery should be performed on diabetiéJ@aiienﬁs,*wi%hau%
bringing the patient undex controly Thoma and Bobiuson (1955),
Thoma and Goldman {1960}, Archer (1961), Thoms (1963}, couments that
uncontrolled diabetes is a contraindication teo oral guﬁgEﬁy; because
¢l the predisposition in disbeties to wound infecbion with an
extention into the surrounding bissue. This is due, he stabes, toj
1, Peripherial circulation is reduced somewhat owing bo cholesterolk
deposits in the vessels (premature artericcclerosis).

2« The high percentage of sugar in the body fluids helps bacterial
growbh . |

Consultation with the patient's physican is advisable before
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undexgoing dental surgery, Shafer, Hine and Levy (1963), and also
during pre-operative, and operative and post-operstive periodsg,
Silverman (1961). | |

Bausouin et al (1938) poinbed out that diabetics are poor
risks fox general angesthesiay and recommended intrabenocus injection
of insulin be available in cage of emevgency operationsy Silverpan
(1961) advises that a sugar solution be Kept available alsvs Ie
advised vhat the insulin be cut down to compensate for the reduced
food intake during pogt-operative period, which is a problem with
disbevics undergoing sulrgerys

There is considerable differvence of opimion whetbher local
anaesbhetic selutions containing adrenalipe (epiniphrine} should
be used on diabetic patienbs. The blood sugar level while the
patient sits in the waiting room prior to the extraction of a tooth,
has been examined by CGhereskin et al {1960) who stele that it is
0ot appreciably altered unless the patient is very apprehensgive
die 4o a previous bad dental experiencé. So adrenaline should
notb cause any adverse effects pormally, Silverman (1961) states
that local anaesthesis, rather than general ansesthesia, is the
choice for diabebess The patient should be told to examine his
ugine after any procedure involving snsesthesia,

Diabetes Mellituses (ingulin deficiency) is one of the most widely
recoginised diseases in which there is significent, clinieally
evident retardation in the wvepnir of wounds after surgical operatbions
such as tooth extrachions, such weunds are noborisusly slow im
bealing and often show complications in the vepair processs The
exach mechanism of this, is not known but is probably related o
the disturbance in carbohydrate metabolism ad the cellular level
in the local area of the wound., Shafey, Hine and Levy (1963),
Sindoni (1958) advised that it is best to comsult the pabient's
physician rather than take the patient's word, thabt his diasbetbes
is under control, |
Ostrander (1958) also advises bhat it is best to comsult the
dental patient’s physician before doing any dendal surgery. He
also suggests giving pre~ovperative sedation to minimise stress
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reacbions end the increase in blood sugaer associgted with 1t

Anbibiotics as a prophylacbiec measure are annecessaYy unlessy
the diabetic is uncontrolled, when it is advisable o0 preventy
infection developing, f9110W1ng dental surgery. Silverman (1961)
Archer, (1961), Howevery Thomg (1963) recommends ithe use af
prophylsetie anbibiotics. ‘

Silverman (1961) comments that the twe hazzards of dvhe
4yeatment of diabetics surgically are poox healing, amnd the
possibility of infeetion, but both can be adequately controlled
with proper bechniquess '

The diabetic dental patient should be instruﬁteﬁ as to the
imporbance of scrupnlous home dental carve, and prophylaxis to aveid

spread of infection, Silverman {1961).




EXPERIMENTAL DIABLTES.

Gral Hanifestetiong of Experimental Diabebess:
Exvensive cxperimental work has been carried out in a general
way on diabetes mellitus and is largely recorded by Bell {(1948)..
The first expexriments on animals were on pancreadectomised
dogs, and was inilially done by Von Mexing and Minkowski in {1889),
who demenstrated n rozulbant disease mimilar in all respeets o
human diabedes. The relationship of diabetes to the PANCTeas was
thus established. ' '
In recent years, iﬁ.ﬁﬁa-faund that in experimental animals,
the drug, alloxan {uzeide of mesoxalic acid);, produced a disease
somevhat similar to human diabebes, Beiley (1943), Dunn and
Mcletcehie (1943), Gomori and Goldner {1943), Hvghs, Vare and Young
(1944). 1In dogs, rabbits; and rebs there was FPound to be s specific
necrosis of the Islebts of Langerbans in the panereas, which .
regemblies human diabetes in that both are characberised by
byperglycaemia, glycosuria, insulin Geficiency, and hyperiipaemis
in severe cases,
The periedontal strueturcs of alloxan treated rabs were studied
by Glickman (1946}, who found the Followings
ls No gross pathological findinge nobed inm eidther the diabedic
or the control groups. The similarity of the periodontal structures
in both groups was very striking. |
2¢ 397% of the diabebic animals presented pavhologie changes in
the alwveolar bone, with comparable changes in vither skeletal bones.
This varied in the individusl animals and was not co~related o the
degree of hyperglycaemia or pancieatic disturbance, It was found
. that a tendency towards verying degrees of nop-specific osteoporosis
of alveolar hone uarelated to gingivel changes iz a feature in
individuel cesep of disbetes mellitus.
Betzlor and Riedel (1960,1961) studied the changes in the
metabolisn of galeium and phosphorus in the facial bones and teeth

of rats with alloxan diabetes, and Pound bhe followingy
le Five days afber the injection of the alloxan the presence of
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symptoms resembling those of pericdontitis agsoeisted vith diabetes
mellitng 4in mans There were no such changes in the control group.
5, Additionel studies were made 1o establish whether alioxan
diabetes (and therefore &i&bebes.m&lllﬁuﬁ) affects calcium and
phosphorus metabolism in teebth and facial bones which are reporied
by Franke, (1950), and Macleod (1951), in diabetic petients. Using
rodiographic ealeium and phosphorus on pregnant albino diabetic
rotd offspring they concluded from their results that there was
ao evidence for the assumed relationship betiween any form of
disbetes and ealeium and phosphorus metabolic disturbances, with
the dental and ogseous structuress If this metabolic phenomenon
ig obgerved,; in dental yﬁ%ienis they state it is probadly &
gnincidence.

Since alloxan diabetes is a mebabolie disoxder that bas distinet
and numervous differences bo human diabebes mellitus the necessity
for new methods of expériments became obvious.

An entirely pew approach in diasbetes research wvas made possible
by Yerganian et al (1957, 1958, 1959, 1961) and Meier and Yerganian
(1959, 1961) vho developed a strain of Chinese hamster (ericetulas !
griseus) with 3panﬁnnaaﬁs'hexadlaary diabetes mailzﬁasﬁ Polyuria
and polydipsia areé Lhe Ly most prominent clinical signsy snd
hypergliyocaenia aud keﬁﬁs;@ ave additional elinical features,

The pancreabic pathology consists of a beta cell degrenulation and
hydropic degeneratlon of the islet cellss The chinese hamstexr is

an excellent animel for dental veseaychs. The bhree molar twéetvh are
in goed alignmend for histologic secbionings Both the periodontal
and pulpal tissues ave suseceptible to inflammation while the alveolay
bone and connechive bissues appear extremely sensitive to systemic
disturbsncess

Cohen, Shklar and Yerganian (1961, 1963) investigated these
pulpal and periodontal changes in twelve Chinese hansters with
hereditary diabetes meilitus using anothexr twelve as controls,
Their findings were} |
1. Severe periodontal disease ln the dl&hetlc homgtersy involwving
caleulus—like deposids on the beethy migration of the epithelial
abtachment, with gplitting of the attachment and pocket formation
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aivealﬁr resorpuvion and exgesgive inflanmmabory infiltrations There
were all degrees, from wild to severe changes in the hamsherss
2+ Pulpal changes were also subgdantisl comprising atrophy of the
pulp in pon-ca¥ious tocth, The nucled of the odontoblasts and
pulpal fibroblasts were rounded and pyknoticy andd the cegillular
membranes vere absents The odontoblast layer wag no longey. well
defined. The dewhine showed globular areas: Thiese changes wexre
seen parbicularly in the molars, but also to a less extent in incisors
3, Cericus involvnent was nifch more gpparant in vhe diabebic, than
the Lanﬁrﬂl'hambﬁax* They howevexr; stabe thabv no deline stabhenentd
can be mode as to this vety; on such a small reletive pumber of
animals, and that further investigations are in ProOgress.

These experimentsl resulis are very interestling, and iv the
main, eorrespond Ho vhat is found in the human digbetic patients
The farther vesesreh on disbetic bamgters should throw mowve Light
still on the oral menifestabions of diuvbetes mellitus.
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THE ADRENAL GLANDS.

- a - -

(Suprarenal glands)

INTRODUCTORY

The adrenal glands (or suprarenal glands) weve first discovered
by Bustachius (1563); who named thenm "glandulac renibus incubentes® s
Riolanus (1627) named them "eapsulae suprarenales™ and $pigelxus
(1627) used the designation "eapsulae renales', '

Some clue as bo the function of the glands was not found till
300 years sfter bhey were discovered, when Thomas Addison {1849)
gave a brief descripbion of the disease aud the sympathetic nervous
system are closely related, was first mentippned by Leydig {(1851)
and Koelliker {1854}:; They demonsbtrated the antatomical difference
between the two portions of +the gland, the cortex and medulla, |

A bormonal function of the glands was abbtributed to the adrenal s
by Vulpiosi (1856), and by Arnold (1866), and its physiology wmss
described by'ﬂiiver and Schaefer (1894): Takamine and Aldzich
- (1901), arve predited with the isolation of adrenaline, the medullary
hormones and Stewardt and Bogoffy, Hartman, Swingle and Pfiffaer
(1927-1930) first isolated the covtical secretionss such research
has occurred sinee, and meny stexicd hormones of the cortex have
beén isolated, and discovered in +the urine, Ixpeviments in (1946)
evinee a eclose relatiounship between preduction and activity of
certain cortical hormones and pantovhenic and ascorbic acid¥.

In (1950) the Nobel Prize was awarded teo Heneh and Kendell,
of the Mayo Clinic, and Reichstein and Juxick, for vheir work on
the symthesis apd c¢linical application of ﬁﬂrtiﬁﬁﬂﬁg and of the
important cﬂrﬁxeal hormoness

Normally, there are two adrenal glands compriged of an ouver
cortex (of mesedernal origon conbaining three layers of cells), and
an inner medulla of epithelial oyigon comprising about one tenth
of the whole gland:s The size of the glands agverage 4cmx 3cm X lom.
and weigh 10 gms« The medulla is & highly vasgular, centralised
mass of ehromaffin tissue of a daxk red colours The corvex is a
thick paremchymatous substance enveloped in a fibrous capsule,
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Cunningham, (1947)4

The chromaffin system comprises of a large ﬁumﬁer 0f masses
of tissue similar bo the adrenal meduliss T4 is called chromaffin
(or chromaphil) hecpuse 0f its affinity for chromium salbs, which
gives & brownish reaction, All these masses are in intimate
relation %o the gympathebic nervous systems The chromaffin
system also includes paraganglis essociated with the sympathebic
brunk; colatberal ganglis of the abdominal region, the two aortiec
bodies, and possibly bthe carotid bedies, end glomug cogcygeunm.
There is not such s system with the corticnl poertion ol the gland,

altbhough corbical bodies are found abt bimes. Cunningham (1947).

Ihe hormones aﬁithgméggengl Carﬁexq¢nd thexr-fLaﬁtlggﬂ

Phe adrenal gorbex is indi'spenzible to life, Death usually
ensuecs eight to ten days aftey complete adrenocorticoectomy. '

At leagt 20 erystelline compounds have been isclated so fary
all of which are steveids with the eyvelopentanoperhydrophenanthrine
ring. Ib is remarkable bhat these hormones, with this same uualeua,
have such diverse effechts, Ham {(1953). Howevewr, many of these
steroids do not appeay to have any physiological effects.

The generally accephbed classification of bthe adrenal cortex
hormones currently is as mentioned in Vheeler and Jack's "Handbook
of Medicine' (1963), -

1. The gluco~gorticoids, which controls gluconeogenesis Lrom
protein, and bhe deposition of glycogen in the liver-thus is
antagonisgtic to insuline They also veduee the circulating
eosinephils in the bloodi and have an aoti-inflammatory acbion

when injﬂcﬁé&, The prineiple stercids are hydrocortisone and
cortisone both of which have an effect on electrolyte balancey, and
also on the kidney's ability to handle a "water<lesd" efficiently,
2. The minerale - c¢orbicoids of which the main one is aldosterone
("Eleetroeortin® )y they maindain elegtroyte balence (eavsing sodium
rebention and potassium and calecium excretion) but apparently
cannot restore the ability Vo deal with & "water-load"y (desoxycori-
one acebate ~DCA or DOCA) is a synthetic substitute wvhich fairly
effectively +akes the place of aldosterone if bhe labber is not
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available though its potency is much less.)
3¢ Sex steroids, ineluding both androgens and cesirogens. These
are closely related +to the hormones of the gonads. Their part in
sezual differentiation and development is not fully known, bud
ﬁﬁey'éxert g tremendous influence in adreno-corbical hyperplasia,
tumours or overactivity: They are produced in the adrenal cortex
but apparemtly'anly'iﬂ.small quantities normally, Hawker (1950),
Cope (1961). . '

Cortisone was first synthesied in (1946), hydrocortisone in
{1950) 4 and aldosterone was digcovered in (1952), Hydrocorbisone
has an hydroxyl group attaghed bo the carbon seventeen of the
éyﬁlﬁpentaﬁﬂ?&rhyﬂrnphenamthine *inp; cortisone has an oxygen attach-
ed to carbon eleven instead of the hydroxyl group; aldosteroune has
an pldehyde grouping on the eighteen carbon and no hydroxyl on
carbon seventeen, It is probable that cortisone itself is
rel&tiVGly"inacﬁiﬁé and has first to be converted ‘o hydrocortisone
before it can exert its pharmaeological e¢ffectss It has not been
detected in the body although it is presemt in the urine, Cope
(1951), | |

The adrenal corbtex secretes o number of so called 17
ketosteroids (a ketone, i.e. 0; group atbached to the carbon
seventeen); and these can be found in the urine of the normal
individu=l, together with 1l7-ketogenic steroids the two classes
making up the total adrengcortigal metabolism. Wheeler and Jack
(1963}« The androgens are exereted in the urine as l7-ketosteroids
but do not appear till puberty; and are responsible for the
development of the pubic and axillary bgir in women (testosterine
plays an additional part in wmenj. Phese 17-ketosteroids are
inereased in the adrenogenital syndromeé and reduced Addison's
Disease, These hormones also csuse nitrogen retenbion and are
responsgible for protein anabolism fox the building up of protoplasm,
Conybsare and Mann (1952),

In addition to these active steroids; the following sterols
and vitaming have been isolated from the adrenal cortex;

1, Sterols; Cholesberol (a compound of great hetabolie importance
and is probably the parent substance of cholic acids of ‘the biley
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of Vitamin Dy, and of the steroids of the adrenal cortex, and
gonadsy ) stigmasterol, and ergésteralﬁ
2. Vitamins; vitamins Dy, and Dy, dehydrotachysterol, vitamin C .
(vxtamlnlng, and dehydrotachysterol are irradiabion products ﬁf
ergosberol) Hawker (1950):

Under ordinary conditions hydrecerbisoney and probably alse
some ¢orticosberone are sbeadily produced in the adrenal corteX.
Until rec¢ently, the amount of hydrocortisone pra&uﬁe& each day
was o matber of considerable conjecture. Recenbly, bowever; the
introduction of 1sa%a@eﬁlabelle&.harmaneshas made possible the
much more direct estimation of produ¢tion rates. In quiescent
m&les, the proguction varles from 5 Ho 25mg daily ( with a mean of
about thivteenl/ K a%o%e ﬁmrs via the adrenal wveins, iubo the bloed
streal, and the aanceniratlﬂnu¥arles ﬁhraughﬁut ﬁhe éay‘b&ing
lowest during the night, Jurzng the day 1t'var1$a between 5 and
25 micrograms / 100mlsy with a mean af aboat slxﬁeen; This is
about 1/5,000 of the eaneentratzon.af glugose in the blood. The
hormone is prﬁmpﬁly*ﬁestraye&.by*ﬁh@ livery and possibly also in
the tissues. Cope (1961} . i |

The formation and Tiberation of adrenal coxtical steroids geems
to be dependant on the action of adrenocorticotrophic hormone {ACTH)
of the anberioxr pituitary and a rise in cortical steroid levels in
the blood causes ACTH preduction to cease. Many things, such as
pregnancyy stress, trauma, enercise, infeetion, etc¢, raises the
lovel of adrenal corbical stervids in the blood, Cope (1961).
Yheeler and Jack (1963) adds that aldosberoid is not under ACTH
control, ACTH malnly sffecting the gluco~corbicoids.,

Only in the yaat-ZSye&ré, has it been recognised that the
adrenal cortex, as sugh, plays an essenbial vole in maindaining
1ife., Extensive studies of the hormone has ogcurred during that
time, and much has been learnd as to their funetion, but there is
s%ill much net known. When the final stoxry is wriﬁten,'we shall
probably find that most of the mebabolic interrelationships in
human physiology are mediated through the adremal glands,; Shafer,
Hine and Levy (1963).
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The ehramaffln.reactzon of the chromagffin system is nol due to
a deposition of chromium but to the oxidabion of adrenaline,
Adrenaline (epiniphrin) is the hormone of the adrenal medulla and
other parts of the chromaffin system: It is strikingly similar
in its effects to sympathelic nerve sbtimuletbion; and it has been
agsumed theth the hormone acts through sympathetic nerve endings,
Howevey, it has a vasoconsbrichor acbion, controls glucose metabolism
stimilates the heaprd, ‘mnd has other effects which indicatbe that

., the hormone does not nec¢essarily ach through the intermediary of
the nerves without implying that it cannot influence the heryous
systems Selye (1949); '

The stress reactions of adremaline reierred to by Belye (1949; .
1956); ave of yaﬂuliar interests. There is &pparayﬁ—eqnneﬁt;un.ln
this, between the production of adrendline in siress conditions,
aaﬁ the secretion of AQTH, which in turn affects the adrenal coritex.
’ There seems therefore to be a ¢lose aqnﬁentiaa.@hyﬂmologlgalLy
between the adrenal corbeéx, sdrenal medulla, anterior pltuitamy,
and algo between the cordex snd pancreas (antagonists), the medulla

.~ and corbex and the ﬁhyxei@'glanﬂﬁ and poasibly between the adrensl
and parathyroids. Hawker (l?ﬁ@}»

The effects of -adrenaline and nor-adwvensline (probably a
precurdey of adrensline) on the éircﬁlaﬁing system have been
extensively studieds Adrenaline in physiologic doses (} mierogram
per kilogram); cauzes a consbriction of the arterioles and
eapillaries of the skin, mucous and heart muscle, The net results
1% a rise in blood pressures It also relaxes the $maath& miggles
of the stomach, 1&$esﬁine, bronghiolesy wall ﬁf #he gall bladdery
uretexr and sphincters of the intestiness Recent sbudies have shown
that under conftrolled conditionsy, adrenmaline achbs as an overw-all
vasodilator drug and a powerful gardiac stimulanb, while nor
adyenaline, in comparible doses, acts as on overall vasoconstrictor.
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HYPERADRENOCORTICLSM,
,Hyp@réﬁﬁiﬁity'éf the adrenal corbex, may produce several
different cliniecal pictures, due to distincily differenty
adrenocortical sberoids, They arej Cushings Syndrome, adrenogenital
syndrome of eithex andmgénie and oestrogenic types or mixed,
pseudohermaphroditism of congenital origen, and hyperaldosteronism.
Lisser and Bgeamills (1962},

"t % ‘1 ot .

CUSHINGS BIEE‘:EAE:L b CUSHINGS SYNUROME o

This rare eaa&zﬁxan.may-ba meéxatea either bhraugh an increased
output of AGTH, (whexe it is generally'ﬁallaﬂ Cushing¥s Disease),
or bthrough an increased adrenal corbical output directly due wo
tumour formation, (where it is usually called  Cushing's Syndrome).
It is characterised by a disturbed electrolyte, carbohydrate, fat
and protein metabolism. Selye (1949); Lisser and Escamills (1962).
Originally - edenoma of the anterior pituitary . resulted
in the postulatbion that there is an increased production of AGTH,
However, Ligser and Egcamille (1962),, comment that exeessive
amounts of ACTH have never been demonstrated. They also state
that as a rule, hyaline bodies are found in the basophilic cells
of the anterioer pituitary,; called "Crooke'y Changes", which however,
may be the result rabther fthan the cause of the disease, as they
are also found fﬂllbwing prolonged doses of coprtisone, hydrocortisone
or ACTH, and in gssoeiation with adrenocortical tumours,
Adrenal neoplasm was found to be the cause in seventeen out of
46 cages; (five malignant), in one series from (1935 to 1955). In
children under fourteen yearsy the literature up to (1956) revealed
29 cases (20 in girls, nine in boys), due to adrenal cortical
carcinomas Pibuitary tumours (small basoephil) chromophobe adenoma,
or malignant tumour) play an unceriain role in pathogenesis.
Adrenaglechomy in such casesg, seems more likely to cause groweh,
than recession of the tumour; Lisser and Escamilla (1962).
Peterson (1962, 1963) remarks that the ratip of women te men,
ineurring the syndrome, is abouty ten to ones In women, it frequently
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has been noted to follow pregnancy, Peak incidence is in the thixd
and fourth decades.
Symphoms and Signg,
Ag listed by Lisser and BEseamilla (1962) they are as follows;
L Qbesi’&y ("Buffalo type", pavbieularly becaume of hump ab back
of néck, round plethoric "moonface! appearance; and somebimes
exopthalmos also oecursy
.. 2, Veakness and easy fatigability.
3« BSkin changes; easily bruised, acne, seborrhoea, and the
development of purple striae particularly on the sbdomen and bthighs.,
43 Heterosexual hypertrichesis in womeén (occurred in 94 our of 97
women in one serdies) bub not as luxuriant as in adrenmogenital
syndrome. {(hirsubism). |
5. Diminished sexual functioni amenorrhoea, loss of libido,
testicular atrophy.
6, Psychie changes gre fpequents
7» Headsches, and palpabtion, and hypextensions
§s Polydipsia, and polyuris when diabetes exists,
9y Oacasiongl deepening of the yoic¢e in womens
0. Ogteoporosis, manifegbing ibself occasionally in nontraumabid
rib o verbebral fractures}
11 O¢cagional renal colice from nephyolithiasiss
12x Hypertrophy of the clitoris papbicularly in cases c¢aused by
corbisone, hydrocorbisone ov ACTH, |
Albright and Reifenstein (1948}, comment that osteoporosis is
a very important clinical feature, of the digease due to lack of
formation .of bone by osteoblastss

LR
v

I R

Leboratory f£indinmrsy
1s Incressed uvinary excvetion of corbiceids (ie 17
hydroxycorticoids Porder-Silber chromogens) over lOmg/24 hours in
females and l4mg in males¢ 1T ketogenie gteroids, over 17mg in
females and 25mg in malese ACTH stimulates higher excretion level
up to five dimes as much, Bxeretion levels cam be surpressed by
dexamethesone, when values fall to gbout half the basal level in
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normals and patients with hyperplasiay but not in those with adenoma

or caycinomss
2« Glucoge tolerance toghe demongtrate diabebic tenﬁeucy or actual

digbdbes mellitusgs .

3. Blood count reyesls polyeytheemis (excess of red cells) and
alevabed haemoglobin iy charvactepisbids. Anaemia may indicate an
adrenal ‘malignant bumour.s | o

4, Bosinophil count is usually low, and lymphocytes are also usually
Lowe

54 Urinalysis may show glycosurie end also ‘the effeﬁha af
hypetrtensive disease (fixed specific¢ gravity, albamin, casts),
Lisser and Escamilla (1962),

6. Radiographic findings
The osteoporosis ef the long bones shows up as an increased
radiolucencys Collapse of verbtebrae and of rib Lractures |
nceasionally found., The sella turcica is raxely enlarged. Changes
in the laws and lamina dura also occut, Howland et al (1958);
fannaceoni et al (1960), and Lisser and Bscainilla (1962) etbe.

Levi and Veinberg (19%0) veporits the occurrence of osteoporosis

in 64% of all females and 75% of all males in 81 gaseds

due to obesity is o be noted. Hirsutism of the face in women
and exopbhalmos, are also significent features, Lisser and
Escamille (1962).

’-I-

¥

Bone changes in the oyal region Jin Hypercortisonism,

Thege relate to the bone changes that ocony due ho deminerale
isation {osteoporosis). $ely& (1949) and Lisser and Egcamilla
(1962) state that it affects the skull as well as the vertebrae
etc, Selye actually states that it is one of the characteristic
fegtures of Cushing's Syndrome. Ib is also a nov unconmon
oceurrence as a side effect of a prolonged cortvisone therapy,

cauging hypercortisonism, Zegarelll (1959); Stafne and Lovestedb
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(1960), and Chatwin (1962), veport case, with osteoporosis in the
Jjawsa |

Greep (1956) remarks that severe osteoporosis and spontanesong
f¥pctures are catised by an overabundence . of adrensl hormones in the
bodyy whether produced by disease or by hormone therapyq

Shafdr, Hine and Levy (1963} comment that in children with
G&Shiﬁg‘a Syndrome there may be osteoporosis and premature cessation
of epiphyseal growth, while in adulis there is severe osteoporosis.
Stafne {(1952) shates that the incidence of osiveoporosis of the jaws
is not knowns 4 _

The mechanism of the bone changes is not well understood.
Apparently ll-degoxycorticosterone is relatively unimportant in
the pathogenesis of the disease, is based on the S-P=N (sugar, fat,
nitrogen) hormone group of steyoids in which the "N" hormone is
¢onsidered an anabolie one, stimulating osteogenesis and causing
closure of the epiphysis, and the "S" hormonme is comsidered on
anbianabolic one. The mechanism of osteoporosis is theén explained
on the basis of an excess of "S$" hormone leading to a retardation
of osteoblastic aaﬁxvlﬁy and a reduction of mairix formabiong |

It seemg that there is &-ﬂamplex.inﬁerzelatzanﬁhiymgnn@ﬁ@ﬁaa t
in the normal and &bnarmal‘;ﬁﬁﬁrﬂiéaf bone growth and maturabion,
and a good deal eof research is being-nndergunéﬂ%d“&éteimine'ﬁhe
precise metabolic or endoerine pathways by which. particular hormones
influence gkelebal growth. There has been considevable work on ‘the
effects of cortisone on experimental animslg, Follis (X951), has
sha@nﬁﬁhat-aﬁmtisﬂng;injﬁutians-in.ﬁaﬁs~?wgdug&@.meﬁaféatienﬂn&
arrest of and iﬁigrferenc%'wiﬁh regorpbion of bona., 1In othex
speciesy only retardation of bone growth was Found.

Frazer and Famnst&t (1951) have demonsbprated that in teriain
strains of mlee; the inaea#;an:nf cortisone into pregnant.femalea
produces a high proporbion of cleft palates in the offspring. This
effect was not due primerily to the imhibition of growth, since
cleft palabe was produced even when the cortisone was administered
after the palate was already closed, Doeg and Coltman (1956) have
rec¢ently veported several cages of cleft pslate in children born
of mothers who conceived while receiving injections of cortisone
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or whe received injections. of cortisone during the first three
months of pregnancys . Issacson and Chaudhwy (1961) injected inbred
mice with cortigone and observed its teratbogenic action on the
embryonic palate formgbion and found vesulbs gongisbant with
previous studiess The larpgest incidence of pleft palebes was in
the group with the 1a%gbab-d63ﬂge of cortisone. (100%), and it
reduced to a 320 ingidenge in the group with a very small dosage
injeatééﬁ No changes appeared in the ﬁﬂnhrélﬂf

Andergon (1958) states that coxbisone alffeebs bhe metabolism
of bone at three gitesj the bone itself, the gastrointestinal
tract, and the renal tubules.,. The changes in bone vhich ensug
are abtributed to decressed formation of osbeoid tisgsue, the
proteinaceous mabrix. Under ceriasin circumstances, the corbicoster-
¢ids inhibit the absorpbion of calﬁlum,frﬁﬂ.ﬁhe inteshinal tract,
and this is evidenced by an ingreased. faeﬂal exeretion of caleiums
It has also been found that administration ef corbisone may'lnefeaﬁﬁ
the~uxlnary'excmeﬁiaﬁ.af,phﬁapharus by'deﬁressxﬁg.reabsarpﬁxan.af
phosphate by the venal bubulegs Cope (1961) states thab the
steroids proveke a negabive balance of galcium lavgely owing ﬁa
increaged faecal excretion.

The histolegic aspeet of bone changes in hypereoriisonism are
diffevent from these whieh are s¢em im hyperparathyroidism in that
there are no cyshic changes or giant cell formabions, . The bone
spicules are reduced in numbey and thickness, which gives the
deereased density appearande on the radiogyaphs, Stafne and
Lovestedd (1960),

~ The radiographic appearance of the jaws in hypercortisonism
(including Cushing's Syndrome) is fine and indistinet trabeculae,
thinning or obliteration of the c¢oxbex, and partial or complete
obliteration of the lamina dura, Stafne aund Lovestedt {1950) and
Chatwin (1962). These changes ave distinguishable to the
osteoporosis of senilily, post-menopause, or disuse in thatv the
lamina dura becomes very bthim, but is discernible in the latber
conditions nmenbioned,

These changes are seen nod only in eorgamie diseage of the
anterior pituitary of adrenal glands, (Cushing's Disease and
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Syndrome) but also in cortisone (and other corticosteroid) therapy,
and corticobropin (&QTH, etc); %h&rany*ovér prolonged periods.
However, not all corbicosteroids cause these changes, Applebaunm
e al (1961) administered massive doses of two new corticosteroids,
briencinoline and -triam¢inolone acebamide, on normal rabs and
menkeys vespectively, and found no changes in the oral muecosay jaws
teeth or surrcunding soft tissuess

Differential ﬁi&.H031$ of Cushing's Syndrome.

Diggnosis is usually possible at flrst glance in advanced
casess In milder forms bthe feollowing aonditions must be considered;
1., Simple obesity with hypertensionm which is somebimes familial,
Chemical bests disbinguish Cushing's Syndromes
2, Obesity and hirsutism in women which is oceasionally aﬂsealaﬁeﬂ
with hypertensions Blood county and chemical test carefully
conducted distinguish 16, |
3¢ Thymic carcinema, is ravey but may cause obesity, hypertension,
and Rirvseitism as in Cushing's Syndrome: These tumours may
elabopate a gdrenocortical sbimulating bormone aeceunting fox the
¢linicsl pictures; Differepnbiation is by finding the tumour.

(see "Thymus"). |

Trogiment. .
1, Inbibiting radiograph bherapy bo the p;tuitamyg is occasionally

helpful in oases cougsed by adrenal coxtical hyperplasia, secondapy
te pituitary overachivity, Irradiation after unilaieral
adrennlectomy occasionally gives permanent relief,

2, . Bilstersl sub-botal adrenalectomy should be done if there is
no benefit fyom ixradiation, Complete removal of one, and four
fifths of the other adrenal glend is the usual proecedure and it is
gquite safe if bthe pakient has been prepared pre-operatively, and
is earefully watchedl during operabion and after, and is maintained
on veplacement therapy with gortisone or hydrocortisone. Recovery
may be slow and moxiality is not negligible Pitnitary tumoux
growih has been reported occasionally after total removal (which

is somebimes dome in an abhempb to permanent cuve)s
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I« Brtivpation of definitely established adrenal cortical tumour.
Replacement therapy is netessary bill the other glond is veactivated
from a ghtate of "hibernation® to normal Ffunetion
4, Testesterone and cestrogen preparations are useful in cﬁrraﬂtihg
osbeoporosics The pgbepporesis usually deparis on correet breatment.
9% DBestruetion of the pituitary by surgery, electrocoagulationy
irrediation by yhttyriumy or by aplha particles from the synchrocyclobre
on, hasz produced Etﬁiking improvemendt in some casesy; in spite of the
enauingfhypapituitariam;'whiﬁh.aaﬁ.bara&equaﬁely treateds
6. Chemotherapy with o,p' DDP, bo surpress hypersecretion in
hyperplastice adrenal corbices, has been recently bried with

promising resulisy Lisser and Escamilla (1962),

Frognosiss 15 poor in unbreated ﬁuahing’é Jyndrome due to
Eﬁmyllgatlﬁﬁlﬁf hyyerﬁenglaﬁ and diabetes. Adequate tfe&tment ﬁ

 improves prugmasm;
Ligsey and Bgeamilla {1?62}?:§e$e?3&a.{1§62§ remarks that
current medical btherapy however, has not been successful in the

managenent of syndrome,
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ADRENOGENITAL SYNDROME, ANDROGENIC TYPE,

This is anothey variation of adrensl cortical hyperfunetion
domingbed by sdrogenic developments in eibther sex, supposedly caused
by an excess of anabolic sex hormopes from the adrenal cortex.

Thig is due to hyperplasis of the adrenal corbexy ddenoma, on
carcinoma of the adrenal corbtex. One bype of hyperplasia 1is
congenital (familiald=congenital adrenal syndyome, female
paeudaherﬂayhradzﬁxsm, male sexusl precociby) and is evident at
birthe .M&seulznls&tlnn of the female infant has been caused by
administration of progesterones, androgens, oesbrogens during
gesbationsy I% is thought by somey to indicate an ummsual mebabolie
conversshion of 17=ketosteroids in the mother: Lisser and
Bgeamilla (1962).

Clinieal Findines; ) t

Tha5ﬁ vary‘é@nﬁiﬁarahiy'ﬁe@enéing on bhe age of the onsets
s1so there are many degrees of the condibion, some even resembling
- Lushings Syﬁ&réme cailed the Mixed Type (including Avchard-Thiers
Syndrome orYthe diabetes of bhearded women®) Selye {194?}, Ligser
and Lgseanilla {1962). |

The main characbteristics of the androgenic type of adrenogénital
syndyome ares |
1, Sexusl pregocity in boys; including growth acceleration and
inibiasl tallness, but it slows down later due to early epiphyseal
closure vesulting in shortness.
2« Pseudosexnal preanaity'withmasaulimisatimﬁ in girlsy with
simileyr effect on growth as in hoys
3« Virilism with hirsuitism (defenlsatlon and masculinisation)

in adult women, No skeletal changess

Laboratory Findingss
These are somewhat similar bo all three hypes.

1; Urinary l7-ketosteroids with tumourss Excretion is increasged

reaching level of 1000mg/24 hours. (normal in preadolscent




169
children is under 5mg/24 hours., end in adult vomen 5-15mg/24 hours)
Ap increase in bets fracbion of ketosteroids to over 50% indicates.
carcinomay and moderate levels suggest hyperplasia.
2« Abdoninal x-ray films to show btumouy of the adirenalss
3+ bBxbraperitoneal pnedmegraphy (retroperitoneal axygan) ig vexy
helpful in demansﬁraﬁing g small btumour, or in illuninating
bilaterally enlarged adrenalss

45 Glucose tolerance tests may show a diabedi¢ type, as in
Gushings Diseases

i

5. Urinalysis, may'shaw'gljeésuria 45 in Cushings Disease.

s Allen test for dehydroisoandrosterone is usually positivey if
o, tumour is present and helps to disbinguish from hyperplasia,

T, Presence of appreciable quanbities of pregnanetriol im uripe
is meore suggestive of congenital hyperplasia.

8+ X~vay films may show an accelerated dentition in children,
Lisser and Escamilla (1962},

If Lhe ﬂ15a&$a begzns early*yrematuwe eruption of the teeth
may occury Lovestedt (1958), Shafer, Hine and Levy (1963), Lisser
and Bscamilla (1962) referx te-aaﬂéleﬁaﬁe&-égnﬁitzﬂa.ia dhllﬁf&ﬁ;
detected on dental raﬁlagrayhsa

The acceleration of growth initially of the skeletal system 15
reflected in bthe oral pavity as elswherey, and so is bthe final
dwarfism that occurs due to esrly epiphyseal elosure, The
acceleration of growth in childyen gives them a much older appearance
and precoeious mounstache appearancte oeours in boys, and a moustache

appeayanceé glso gppears in girls sometbimes and in adult womeény
Lisser and Escemilla (1962).

vy in boys, must involve the congideration of;

1e Tesﬁlanlar tumﬁur; differentiated by discovering the tumouy in
SCrobnmy

2¢« Pineal Fland bumoure (see Pineal Gland),
3+ Neurogenic sexual precoeiby, usually due to a bypothalamic
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tumour,. or following meagles or obher encepalitis, differentiated
by neurclogical signs of intramcranial disease, lental rebardation
is usually present. |
4y, Familial gexual precocity, LT{-ketosteroids normal for age.
By of pseudosexual vprececity in girlss =
1« Congbitutionsl idiepathic precocity (Novak Type) which is fairly
frequenty and is characherised by premature feminine sexual features
which are not present in adrenal precocity.
2. Familial or hereditary sexual precocity, differentiated by
higtory. |
3, Neurogenie or cevesal sexual precocity« (A8 in boys).
4. Polystotic fibrous dysplasia, occasionally associated with
precocity in girls. ﬁlsﬁlﬁguisheéLby‘aﬂdxtiunal findings of bouy
defects pﬁeaaclﬁy 13'@1gmaht&bman-etaf
Cs of yvirilisation in women
1, ‘ﬁrrehennblaﬁﬁama,'masgulinavﬁblaatama or adrenaleresk fumonrs
of ovaries} Pelvic examination wevenls ovarian tumours Urinary 17-
ketosteroids noymal.
24 Polyeystic avﬁ.mes {8tein~Leventhal syadrome)y also emlarged
- gvaries., |
3, Simple hirsutism is seen frequently sometimes with mengtrual
disturbances 17-ketosberoids may be elevated and il so, ¢an be
reduced and the hirvsutism, ete, by predunisone administrabion.
Ligser and Egecamilla (1962),

:Tieaﬁment#

L. Adrenal cortieal fumour; surgicel removal imperitive, anm it

may be a malignant adenoma or calcinomas SﬁmE hirﬁutism:may remain
following this bub menses is usually restored, and sometimes
ferdtility.

2y Hyperplasis: Copxtisone surpresses the everactivity and restores
normality; 50-100mg daily, but Jater can be reduced. TFormerly |
girls with large build, and large clituris were raised as boys, :
with plastic reconstruction, of & sabtisfactory penis, apd exeision
of the ovaries and uterus, but with the advent of coxbisone therapy,
has been abandoned and feminisation been substituted. Blizzard
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and Wilkins (1957), Lisser and Bscamilla (1962),
Js« Fsychological cares

4, ,Removal of excess hair in femalesa
5+ Oestropens oeccagionally used in wvomen, Lisser and Escamilla (1962

L]

Prognosiss | .

Is goody if coxrevt treatment is ingtituted. Malighancies
can also be guccesgfully treated if they have notv breken whrough
their eapsule, metastases can also be hormonally active and may
appear deveial ycars after excision of an adrenal carcinoma.
Lisser and Escamilla {1962},

b
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SYNDROME, OESTROGENIC TYPE.

ADRENOGENITAL

Occasionally gynaccomashia is found in males, but ib is
relatbively rare, and in most ¢ages oceurs in adults. By Augusty
(1957), 34 tases had been veported. Hoxmonal tests show an
increased urinary excretion of vesbrogens; but L7-ketosberoids are’
normai x |

Wilkins (1948) reporied & case of & boy aged fivey with cure
following removal of an adrenal coriical adenoma. The boy's bone
age was ten yearss, This would have had its effe¢t in the oral -
regione

Treatuwent and Prognosis is similar as for androgenic type tumour.
Lisser and Escamilla (1962).
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ERIMARY ALDOSTERONISM (Conn's Disease).

Aldosterone, bthe most recently discovered adrensl secrebory
substance; iy a highly potent scodium retaining subsbance, which.
remaine after extraction of the other coytbicosberoids. It‘wgﬁ fivst
called "electrocorbin® in (1952)« It is probebly secreted due to
ACTH stimuladion Cope and Gareis-Lanrado (1954),

It has been isolated from the urine of ovedematous nephrotics,
cardiacs with congestive failure, patients with decompensated
hepatic eirrhosis, and women with enclampsia, and in such cases,
it i¢ ¢alled, Secondary aldostheronism,

Duae bo the stress of ‘major operations, thera is alzso o rise in
sldosberonism for aboud 24 hours, and it is ealled "posteperative
transient aldosteronismy

Primary aldosteronism is ‘the name given to the hyperaldosveronism
dite bo ap adyrenal corbtieal adenonms (7&%@, bilateral hyperplasia (10%),
and careinoma (5%)C0onn and Louis (1954-55) first described the
syndrome, Up Ho (1960) at leagh 200 cases have been collected, o
Conn (1960), | |

Clinical Features.;

These are;arterial hyperﬁeaﬁiﬁnuwiﬁhauﬁ oedena; weakness,
headaches, muscular spasmsg, polydipsias polyuris, nocturia, cardiac
enlargement in somey paresthesias of face and extremities and
dryness of the mowbliy
Laboratory findings are a high urinaxy aldosterone level, low serxum
pobassium, high serum caleiumy normal l7-ketosteroids in &ll‘ﬂ&éEﬁ

s¢ far reporhed.

Changes in the Oral GCuvitys
There arejdryness of the mouth due to vhe polyuria, and

paresthesia of the face, In three case histories reviewed; a beefy-
red tongue was reported in one, anbérle i1 another the primary complaint

was of bhroat trouble for a three/ period {described as sluggishness),
Resch (1958), Lisser and Egcamilla (1962).
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Lreatbment.

Iz surgieal vemoval of adrenal tumour, or bilateral
adrenalectony in sbsende of g tuncury, with Yeplacement thexapy,
Lisser and Hseamilla (1962).
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STRESS AND THE

MADAPTATION SYNDROME

Hans Selye (1948, 1949, 1950-56) made extensive studies em
bhe matter of stress and its bearing on the adrenal gland, He
formulated & theory of regponse to prolonged svress as part of the
individual's adaption which may lead bo a elinical entitvy, which
he called the “General adepbation syndrome', The chief changes
seen in this syndrome, he states, are enlargement of the adrenal
dortex, with increased cortical hovmone,y involution of the Thyuus,
and of other lymphatic organs, gastrointesbinal ulcersyand certain
metabolie changes and varistions in the resisbtance of the organism,

He sbabes that the syndrome evolves in three stages;

1l The alarm reaction, consisbing of shogk and counter~shoek phage,
2+ The stage of resistance, which is &!prﬁﬁracted counter-shocks.

2. The stage of exhausthbion, the result of prolonged exposure +o
stimuli. |

In the alarm reac¢tion,.. the cells of the adrenal gortex,
bypertrophies as an active defense againsit shock, and there is
inereased secretion of cortiecotrophin and corbicoid,

Hany wasting dideases cause abtrophy of the adrenal corbex, and
loss of adrenal lipid, and Selye suggests that it is due to the
prolonged stréﬂa, with mobilisation of the lipids and ultimatbe
exhaustion and atrophy of the adrenesl glands. Apparxently, the
hormones of the adrenal corbex, are necessary for cellular enzymes
to eatalyse the eneygy producing processes of cells.

Spie question Selys's theory but much investigation is stiil
proceeding following Selye's reports; and there is much Ho commend it.
Sayers (1950) gives an exeellent review of the literature on
the subject up o (1950),

One intewvesting feature of the syndrome described by Selye (1949)
is that somatic growth is inhibited durxing stress, especially
during the alarm reaction and stage of exhasustiens He suggests,
that this may be the cause of the osteoporosis caused by systemic

stress, and is possibly due to a supression in the growth hormone
together with excess corticotrophin. Albright and Reifenstein (1949)
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gives an account of the osteoporosis associated with the stress

regcetion, | - |
l In recent years; Selye (1956), has proposed that his adaptation
syndrome ¢oncept has explained the relationship between injury and
disense, the adjusimenl mechanism for xepair the process of healing
and return to health. ; | |

Stress may be caused by haemorrhages, injurics, surgieal’ﬁqunds,

painful areas, radiagtion, drugs, nubritional deficicences or psyechic
tranmas ALl these factors have g indirect effect ob adremal cortical
secretions, and is probably through the Adaptation syndrome theory
of Selyes It has been suggesbed by him, that the sequence of events
felloving, for example, local tissue damage is as f&liaﬁs;
l. 7The local tissue danmage is as followss |
2« The central nervous system which; in turn acts upon,

3« The anterior pituitary to velease ACTHy the ACTH, in turn
ghimulates, |

4y ‘fhe adrenal cortex to increase ithe anabolism for protoplasm in
the nondamaged parts of the body tissuej
5 This latter ae¢tion veleases maberials for tissue repail

Silverman (1961) comments that there are simpler velationships
which may have three of these four compopents, such as & sequence
involving the centyal nervous syshem, the pituitary gland, and the
body tissues. lhese involve the central mervous system being
stimulated by the end ofgan initially, There is another arrangemend
which by-passés the central mevvous syabem and bthe pituitary gland,
invelving a bipolar relationghip between another endocrine gland
to secrete and o correct the deficit. This is seen in the
activities of bthe parathyroid and adrenal gcoriex whiech produces
aldosterones . |

Silverman (1961) alsp sthates that some of the adrenal hormonss
such as the glucosteroids [(of which cortisone is one}, have a
direet effect upon carbohydrate mevabelism, and may cause g
deleterious effeet upon an existing disovxder such as diabebes, In
such a c¢ase, Sorrin {(1960) remarks that the production of new

carbofiydrate from non-glucose mabber (gluconeogenesis), and +the
diabetogenic effect of the increased need for insplin will result
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in an exaggeration of ‘the body's regponse to local pericdonbal
insultss Increased doses of cortisone may also cause a negatbive
nitrogen balance; Ffollowing the increased metabolic effect of this
hormone, which gan result in osbeoporgsis affecting the alveolus
causing precocious alveolar atbrophys i |
| 'Prﬂlﬂnged stress conditions will ubilise lafge gmounts of
ascarbicﬁ&ﬁiﬁgzyhiehiﬂ Prabably'nﬁﬂesﬂaﬁy for the synthesis of
hormones and aslse for collagen formationt. A deficiency of ascorbic
a¢id btherefore may result in an inteyrupiion ﬂfaﬁhﬂlbﬂﬂylﬁ adapbation
and aeiayed healing.,

.&nabher*mmpartant fungtion of the glucosteroids is thoiwm
ipflammatory effect. The el&bar&tlan of these hormones under stress -
and also in,theragy'mgy*c&use a lowering of the provective
inflammatory barrier and spread of infec¢tion such as in periodontal
conditions, Silverman {1961)1 d |

Likewise, an increased sacretieﬂ of the mlneralaqarﬁlcalﬁs aue
to prelonged stress may cause serum potbassium retention and
increased seodium and chloride excretion, wvhich will resuld in &
flow of fluids to the cells, and a concomitant oedema having itbs
e¢ffect on the gingival vissues. Obther ahangegdmay lead bo
hypﬁxﬁenslan, nephroscelervsis, myocecarditis and diffuse aﬁllageﬁ
diseases, ; | |

~ The pﬁinﬁ of interest in all these observations is that the
stresses that cause the adapbation syndrome and the release of
gdrengl cortical sterai&s,may'ariginate in the oral cavity gproading
to o general body reaction. Conversely, a nop gpecific stress,
such as nutritional deficiences may also gause a general vody rew
action, and the periodontium may become a varget organ.

A tendency howard osteoporosis has been described as a result
of hormonal changes induced by stress, Albright, (1947), but as
Glickman (1958) remarks.much yeb has to be clarified as to this.
The subjeect is of speeial iunterest because of its possible bearing
orx bone loss in periodontal diseases

Dental Surgery and the Stress Reaction.
A good &eal of investigation has enﬁere& intoe this subject

which is of considerable intevrest, Haward et al (1935) studied
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adrenal funetion of soldiers injured in combat during the Korean War.
Adrenceortical response of inmbact glands 24 hours after traumatic
stress was characterised by an increased concentration of 17w
hydroxcorticosteroids in the plasma, increased‘exaretion ¢f 17~
ketosteroids, diminution of ceirculating cosinophils in the blood,
significent sodium retention and diminished sodium e ieretion, and
hypopotassaemia and hyperpotagsurias - |

Severe emctional stress in pabients who are apprehensive, prior
to surgical intervention, is an important factor, deserving serious
consideration. Strean (1959), Hebuel (1955) reporbed that urinsry
17-ketosberoids in a group of ten healthy subjects rose {rom a mean
level of lw4-midregxam5/minut&, vhile they weye tranquil, and 5.0 |
te R,3, mierograms/minute when feelings of apprehension, anger, oy

- eiﬁ%ﬁ;"bﬂme ittt were present.

Increﬂﬁ&d adrenveorbical acbivity, .. . ﬁﬁpears %o be & normal
physiolagieal accomparnimene of surgical operation, Frankgson and
Ven Euler (1954), and Baylis (1955, 1958},

T &eﬁtisﬁsayartigularly'brai surgeons, afvenccortical imsufficien-
¢y imposes an important problems The 1ife of vhe patient may be
plaged in;?epa$éy‘if the operator is unaqueinved with it. Sirean
{1959). The symptoms and signs of adrenocorbical insufficiency
are varied asnd numerous but the folleowing would be invoelveds

l. Slight nausesn ﬁr.malaxse,

2. Temperabure up to 1%5 "

3. ¥Fall in blood pressurds

45 Increased pulse ratves |

5+ Derrangement of the fluid or eleetrolybe balance (decreased
serum sodium, inereased serum potassium).

6s Hypoglycaemia.

T Shocks

8. Lethargye

Auy one of these signs may be an indicatvion of impending danger,
Piro, Yandel and Kutscher (1958).

savage (1962) states that the adrensl cer@ex;prabably'searetés
some thirbty diffeprent steroids but only one is important in man,

cortisol (hydrocorbisone) with a normal output of 25mg diemy and in
stress up to 200mg/diem. Adremal output is controlled from the
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hypobthalamus which is probably contrelled from the level of
corbisol in the blood, Normal response to stress, takes the form
of an incerease of corbisol by the adrenmal: In a patienv on
cortocosteroids we are f@m@d.with g different situistion, because
the corticosberoids are being supplied artifically, so that the
adrenal glands "go to sleep". It invelutes, but does nol die,
There is 2 grea’ varisbtion in the time reguired for the adrenal
cortex to return 4o normal Ffunction after corticogterecid theraDy
has ceased, from sevenbeen days to many months having heen repotbed,
- Nixon (1962) comments that it may take as long as 24 wonvhs., Strean
(1959} remarks ﬁhat approximately 10% of the population (Htﬁtﬁi)
are receiving some form of corbicosberoid therapy. Bilaberal
enweical adrenalectomy 4nd in some instances mediecal adrenalectomy
save slso been carried out with increasing frequendy in. wecent
years for the combrol of eertain types of carcinome and othey
diseasts {ocancer of the breagt and prostate . parbticularly)s Teday
bhere are a nnmﬁer of pabients with no adrenal glands, or with
atrophied, yanrlf‘fnﬁatiﬁaiﬁg or mon-funciioning adrenal glends
wvho must undergo oral eoperative procedures. The maintence dose
of cortocesteroid varies with each adrenslectomised paticndy but
iw mﬁ&aily:abﬂut 25mz, three times a day, of oral cortisoue, Piro,
Yandel and Kutschner (1958).

it is generally felt that pavicnts uundex aeuiaﬁaﬁeraia thexrapys
require additional corbicosteroids o cover the period of sitress
associated with dental and oral surgery, Blackburn (19535}, Piro
et al (1958), Strean (1959}, Cope {1961), Savage (1962}, Hixon
. {1962), The amount of sbtrain placed on the ghress mechanism
‘during dental care, may in fact have been greatly underestimated.
It is evroncous.to sccept that dental dreatment is a minor
. procedure, Piro et al (1958}; suggests that the 100-250mg coritisone
‘be given bo the completely adremalectomised patient during tho
24 hour preoperative period, and 100-300mg cortisone by mouth ox
hydrocorbizone on the day of surgery. Lt is always better to err

on the higher dosage side.
Strean (1959), in considering the stress phenoienor in relapion

to surgical anacstbesia emphasi®es, the importance of ascertainiug
whether the patient is.on steriod therapy and if that therapy haes
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boen ahrupd withdyawn prior e bhe exeminstions The su perinposition
of sargicak amj@aﬁimﬁi‘.a (which ig & Couse ofF majox stroess)y wpon
the abmuptly wid h&:&*ﬁw&l 'of corticostercid therspy can precipitate

an sdrensl erisis and death within a very shoxd time. e adds

thot corticostercid therapy should be zeinsbtiiubed in such coses
befeore suygory is contesplobed, asd iX where i o Do Sl OROTHENCY,
pperabion 5 the ymim“b should revelve 10Cng hydzococtisgone infusion
soncenbrate in ssline darisp and jmmediately after the opovatbion
(alternative is G-l¥mg soly, hydrocoxbisons hemigscoionte op
preduisoline phosphate )« Thin sheuld alse be given if sn adreund
erisis ovou8. *

Sopware (1962) stabes that for a nowmal denbal eperation lilmg
gorbisone ox 25mg prednisolne shouid ke glven by dng eopron 24 hours
and twvo hours pre~operabively and ab the end of the eperaitichs |
For o miner operabion e oral dose ghould be dounbled Ioxr buo days.
- Wounds heal noymaliys Be sdds that an ingroasing wuwbey of people
are pov heving eerbisesberoid thewayy and therefove 1t is necessary
slways Ho enmguire if the peblent is on popticoesboreids and nevew b
sbop then, Nizon (1962} commoends hed Whe patienty should be asked
if theyv have had corbicosbereids av ali i the Qrovious wh FOoTd.
If it has been discoptinusd belspe that perdod supplimedn tol thovapy
during dentail ﬁmfgawg is mﬂesgwq He states bhet pativobts on
corbicogteroid %ﬁ;ﬁi*&yy are major snaesbholie risks. Adrenal
collapse is pesbed by 10Usg hydrecortisene hemisuccinetbe
tobravenouslya | .

Robioson (19863) ila comaending on the xe iwz"l‘e of Savage (1962),
and Wixon (19627 rowmarks thait bhoss vhe worn sgeinst the dangers
of oral surgical ond other dentsl proceduves bo podlonss roeeiving
gopbicusberoid thevapy ave nob alormisis, bul sound advisorss

Shopnon ob el (1961, 1962y 1963,) carefully studied the effect
. of sivess in denbal petients, wvegenbly fousd definiie sdrenccortical
stimulabion sosoeiabed vith exodonbing locul suaecthesiv, oved
surpery,; wod slsoe the elfect, diffezend Ltives 0f the doy hed on
such oral procedured, ie stresses the imporiapce of the dentist's
regponsibiliby in vepssuying the mabient, pastieulerly im the

initia) few minutes of the sppoistment vhen muck sitress usuaily
ogeurs (1963).
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Hypercorbtisonism o infection resisbance and wound healing.
Cortisone is @ most useful and eften.lifewsaving drug, butb
should only be administered aftber due congideration of the possible

benefits and side-effeets. Successful bherapy depends on +bhe
co~operation of the patient and careful observation snd agwareness
of the doetor. The side~effeets of cortisone therapy may be far
moye serious than the disease for which it is given. The liability
to delayed healing and the tendeney for local pyogeﬁi& infections
to become generaslised are of speecisl interest in this regard.
Surgical procedures, incloding dental, must be undertaken with
considerabtion and cere end with adeguate awvtibiobic protection in
patients vwho are basking corbisene. This applies egpecially to

patients wibth rheumgtold arthritis or rheumatic fever, for the
"dangers 8.3 v&ryfreéi¢ Blackbura (1955),

This ph&naneﬁumg*was first noticed seon after corbisome and
AGTE therapy was introduced. Since then a number of careful
experimental studies vere carried out im whiech it woas shown dheb
in patients receiving ACTH or cortisone, the growith of grapulation
tissue was inhibited a,yparantlg? becouge of inhibited proliferation
oi new Iibroblasts and new endobhelial sprouts and because of a
depression of the inflommatory wveactiof. There is apparently, not
a supression of mesenchymal activity but rather a delay in the
maﬂeuchym&i reaction, Shafer, Hine and Levy (1963).

An experimental study by Shafer (1954) on. the heasling of
extraction wounds in ratbs reeeiving cortisone showed that the
healing of such wounds is éelayeﬁ#-

Gsbrander (1958) warns as to patbtients under adrenocovtiesal
sberoid vherapy, heving dental treatmend; because of the lowered
body defevcesy He stabes that it may manifest itsel? in an acute
alveolar abscess developing nnnoticed without esrly syuptoms; and
SLENS,

Cope (1961} comments Pthat the view that steroid cvherapy bends
to reduce the bedy's resistance to bacberial invasion is well
founded, and the problem frequently arises of the pabient with
bacterial disease who needs replacement bherapy. Addison's Disease
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with active tubercle of the lungs or adrenals is perhaps the best
gxample. In such circumstances mainbanence therapy, vhich aims at
merely replacing norxmal adrenal production, is likely bo improve
rather than reduce the patientls resistance. It is egeegsive
dogages, such as may bhe needed for therapy of some diséases, which
reduce Bacterial invasion, | |

In view of the above., remarks, it iz necessary that patients
veeeiving cortisone shouid be carefully evaluated by the dentist
before he carries out oral surgical procedures.

These effecetbs on wound healing, do neb occur, accovding bo
experiments, on the administration of pituitary growbh hormene,
and thyroid hormone, (neither does hypopituitarism or hyputhyfﬁidiﬁm)gé
but there is delated wound heﬁiing with hypoinsulinism which has
been considered, Shafer, Hine and Levy (1963),
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