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Albright, Aub and Bauer (1934) reported on several cases and
found that renal sbones was a frequent occurrence in the disease in
agsociation with skeletal changesy and showed that hyperparathyroidism
can occur without many of the extreme changes seen in the originally
described condition of von Recklinghausen, In some casesy skeletbal
involvement was entirvely lackings Albright et al (1934) made furthex
investigations in following years and examined some 68 casesy and
they reported their findings, Albright (1948), Albright and
Reifenstein (1948), They arrived at the conplugion that
hyperparabthyroidism was mgch more prevalent than formerly supposed.
It was originally congidered as rare, but mow it is felt that some
3=5% of all cases of kidney stones have a hyperparathyroid ﬁrigona
Selye (1949)« Lisser and BEscamilla (1962) state bhat in the
University of California Medical Centre, 90 cases were recognised
and verified in slightly over five years, with only two negative
operations, They alse state that bone invelvement occurrs in 11%
of cases, Cope (1944) showed that of 78 cases, of the disease seen
in Massaschusedts General Haspitﬁl~#hich included the 68 cases
examined by Albright et al (1934), that 43 had renal stones without
any bone c¢hanges and enly 23 showed the classical changes in the hohe.
These findings were confirmed by Keaving and Cook (1945) at the
Mayo Clinie in an analysis of 24 easese¢ It is this that led Albright
(1948) 4o conclude that the primary site of acvion of parathyroid
hormone was on the kidneys.

Aetiolopgysy
Selye (1949) gives an aetiological classification of

hyperparathyroidism as followsss
1y Erimary hyper axrabhyroidism, due to (a) Parathyroid adeneoma,
(b) Diffuse parathyroid hyperplasia.
(¢) excessive parathyroid hovmone thexapy.
2. Secondary hyperparathyroidisms (resulting from inecreased
requirement for par&thyruld hormone) caused by;
a) Renal insufficiency (Remal Rickets, Renal
fibroeystic osbeitis, renal osteitis fibrosa) This chronic renal

failure causes bone changes similar 4o those seen in rickets but
actually due o osteitis fibrosa. IExcess parsthyroid hormone
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apporently is seoereted a8 o compengation to the hyperpimwha toends

and scidosis coused by bhe hidmey deficiongys
b} Rickebts and desbrachive hme disensa,

which ¢alls fer inereased parathoxmone beécause of Lune destruction
and the dersngement of the ¢oleiunm and phosphexus metebollsu.
Rogenberg and Guralnick (1962} studied 220 patients with

hyporpavathyroidisn at Hassachusebls General Hogpital of vhich 140
were femglos, and 79 malesy avd the ape yange being Lrom 12«74
(highesd incidence being in the £ifth end sinth decade) 189 bad
adlonoma, 26 hed hypevplasiz of all four glunds, and eight had
carcinomas Lisser and Uscamilla (1962) repord that the usual cause
of byperpargthyroidisa is one o WoOIe parathyreid sdenomas O LU4
gasesy exanined 91 were adenpuatous, {84 single adenons, Seven
muiltiple sdenomas) ten waxe hyperplostic; snd three carcinoneiouss
In cbont 15% of cases, the tumourous, wewe aberrant (=g
mediazbinal)s . Uscurrence is ppproximetely equal in the sexes mad
mogh frequent in the 40-50 age groups Up o 1960, 23 cases had
boon reporbed in children; ond in some of these casesy bhe digeape
wos inherited, Duodenal wunleers snd pancroaditis ore compliestions .
of the disease in some oeses, Thone and Goldmen (1560) and
Chandhey ¢t ol (1958) state ’%hm& the diseaspe iz dthrpee bimes mure
gommon, in wvomen thep meny whieh is different o the statowent of
Lisser cud Bseenilla (1862) and Solye (194%9), who sbates that itis
equal in both sexess This was eonfizmed by Silverman ob al) (1962)
vho revieved 42 cossecntive dentelous potileats with

hyporparathyy oidisn and found that there was no sorvelation betweon
sex ond age and any aspech of the diseasq.

ﬁ ﬁl%ig}ﬁ B ﬁmmmmm (*1948) gives bhe folloving geuses fow
yara%ymm eﬁl&rgmmn“& by hymrﬁlm:&&,

1 Rickeds or osbeonmlaciog

2v FPregnancys '

Js  Renal iﬁmf:«?iﬁmmy of ‘the type assesiated vith phoophate
raoboenbiat

4s Caloium deprivabions

ALl four condidions tend To lower calcium levels, and he

concluded that adenoma formabtion may be due to the following

sequence -




90
ls Some condition causing a lowering of serum calcium level,
24 stimulatian of all parathyroid tissue.
3 farmaﬁlun.ef many'alreumgaribéﬂ Ygermination centres"
4. logs of the part of one ox more of these centres of their
propexrty of being conbtrolled by normel stimuli (adenoma)s
Rogers and Keatbing (1947) remarh.that parathyroid pathalogy
caunot be explained by hypertrophy alone, which leaves room for
mich more investigation, -
$
Clinical Findings of frimaxy Hyperthyroidism,
The onset of the disegse is rawely acubgs usually 1n51élous wvith
slow progressions '
Lisser and Escamilla (1962) list the symptoms and signs of the
disease under three heads)y {(this is gimilar $o the classification
af Albrigﬁt end Reifenstein (1948)

_ perealcaemias

Ly ﬁanatmpahiwn, and abdominal pain,

2: VWeakness and lethargy., |

3 Psychie distburbances, d&lﬁsiﬁns, memory impairment.

4, Logs of weight.,

54« Abnorexia, nausea, severe dehydration, leading bo prostration,
6« Symptoms of metastatic caleification in any pard of the body,
particularly the lungs, gastric¢ mucoss, and kidneys., (only in
advanced cases)s

T+ Hypercalcaemic keratropathy (ealcium deposits in cornea).

,Thﬁﬁé_dﬂe tﬁfﬁﬂiﬂ&rgitgagﬁ ﬁiﬂe%fgﬁ

L« Polydipsia and polyuris, {(calcium diabetes insipidus)

2+ Ureteral colie from kidney stonesi occasionally milky urine or
gravel

3+ Pever and pain from complicating urinary tract infection,

4, Hypertension probably related to renal damage.

15 of cases);

Thess relaﬁe& o bone

1+ Spontaneous pathological fracture of bone cysis,
2. vague aches which may lead bo incorrect diagnosis of arthritis,
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a common initial symptom of bthe disease.
3¢ bending of the long bones, due to generalised decaleification
with resultant shortening of stature, pigeon-breast deformity,
occasional bone swelling,
4: sore, swollen gums due to bone tumours or ¢ysts (o form of epulis)
os loss of teeth, &ua to disease of mandible and maxilla (o iate
synpbom) . .

Shafer, Hine and Levy (1963} state that pabthologic fracture may
be the first symphom of the disease, although bene pain and joipth
stifness are frequently early sympbomsy In Silverman's (1962)

42 c¢asesy the nmost Qammaﬁ.éarlyfaliniﬂa; fimﬁing-was*urinary'ﬁr&cﬁ
stones, which was present in 33 of the patieﬁtSa

Rosenberp and Guralnick (1962) in a, stuéy'ef 220 patients, found,
that the chief symploms were as follﬁws hone disturbances 55
pabients, epulis (ginat gell tumouny) teny gaatralﬂtesﬁlnal
disturbane 17, fatigue and others 38, genitourinary bract 122, 0f
the 220 patients, 119 had some form of bone disgease, 178 had some
form of remal diseasey 33 had some form of gastrointesbinal
disturbances. In 47 patients the l&mina,dur@*was absent on dental
radiographs, L |

 Thoma and Goldman (1960) remaﬁk that the outstanding feature of
the disease is decalcification of the skeleton, producing
osteoporosis {generalised osteitis Pibrosa), and in some cases,
tumours and eysts (osteitis fibrosa cystica), and remal complicabiong,

Incidence of oral invelvement Thema and Gﬁldman.(iQGG) remark bthat
several pabients who came under their observation had oral jaw
lesions first, such as giant ¢ell. umours and cysts of the jaws,
which fturned out t0 be ogtedclastomass

 Black and Ackerman (1950) also poinbted out that there is a high
incidence of involvement of the maxilla and mandible, and in seven
of 22 cases, swelling of the jaw was the predominent sympbom,

The frequent finding of osteoclastomas and cysts may be due o
traume oceuring during the course of the disease, Beneke({1904),
Pommer and Hamptom {1919), showed thatb intermedullary haemorrhage
resulting from traums caused resorption eof bone and cyst formation,
The presence of Osteoclastomas also may be due o extravasation of
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blood and accumulation of pigments Hunbor (1931) however believed
that they were due to exaggerated osteoclastic activivy, eausing
the aggregation of a large number of foreign-body giant-cells as
a Tesponse o exaessiﬁe secredion of parathormone,

Cohen and Kﬂlly'§1933? have reporbed a female patient aged 4&
years, with a history of the.disesse having starved nine years
previously in the wight mide of the mandibles Hurphy et al (1950)
reports 95 eases with four having jaw involvements .

Weinmann (1945) presented three cages of hyperparathyroidism
following glomerula-nephritis, with ﬁypiﬁal jaw  changes, ahn
(1951) commented that-oee&smanaily'ﬁaaes of wenal osbeodystrophy
ocecur in which there is no parathyroid hyperpla&ia*

Browne (1958) vreports a case fivsht diagnosed in the jaws by &
dentists The patient, aged 22, had some teeth removed following a
swelling of the jaws. The swelliag did net disappear, but ingreased
in size and the patlénb‘waa.ref@rre& to the Glasgow Dental HEspitals
The only other symytums'were . occasional headaches and a Teeling
" of lassitude. Radiographic and blood chemistry tests were made
which revealed the presence of hyperparathyroidismy

However, it must be accepted bhat ounly og¢casionally are these
changes in the jaws, the first signs of the disease,

Laboratory findingss
they arej |
1. Serum ealciums Is elevated and its consisbtant elevation is the
mos’t - important &i#ﬁnasﬁiq finfdinge If the disease is suspected
¢linically and the serum c¢alcium tbest megabive, repebition in
another laboratory is recommended. Higher levels may be also evoked
by restricting dietary phosphates The level reached is usually
11<1&ms%, but levels of 29;4mgf have been reported. {normal range
is 9=-1llmg%) . Hyferaalcaemia of hyperparathyroidism is characterised
by normal distribution; between protein bound and unbound fractionss
" High levels are not lowered by cortisone. Logan (1939)
‘experimented and found that the blood calcium level rase*wlﬁhxn

the firet hour after a large injection of parathormone which

indicated that it s affect on bone would be almost immedistes )
2+ Serum Phosphorus; It is characteristically lowered %o 1,5 bo |

Agcording o Ligser and Bsecamilla (1962)
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2+5mgsh (normal is 3«4mpf) and is almost dizgnostie together with
the hypercalc¢aemia, but normal yvalues are found in about 60% of
casess Lt may be elevated if glomerular filteratvion rate is
decreased, Logan (1939) demonsbrated experlmentally that the serum
inorgani¢ phosphorus level usually decreased during the first hour
after a large injection of perathormone, and phosphate excretion
incyreased, which confiyms what was stated above as to the rapidity
of the hormonels acthions
3x» Serum slkaline phosphatase; Level ig elevated if bone is
involved with roentgen osbteitigy ie 20 or more Bodansky or S.T and
Ry units. (Normal is five or less uniis), Albright et al (1934)
pnintsnwut that the bhonée involvement was necessary for this to be
apparant, and is an index of the degree of resorpbion. Coleman
{1954) stated that bhis test should only be used to determine the
degree of bone disease onge the diagnosis has been egbablished.
4, 11;5;, :?ebsqrjﬁin {3 . as ‘Iw*m:;ls Ig lﬂw, under 7 70 Whereas 3
normal is 80-90%. It may be elevated bo low normal level by striet

phoaphate deprivation, but phogphate loading will demonsirate a
low TRPq

§ Urine Bulkowitch Testy Is sﬁrongly pogibives
1n&1eatea by'prampt appearance of denge c¢lond, and is classified
as 3+ to 4+ indicating hypercaleiurias, A sgimple screening test

which ‘should be done first, as if it is hegatbive, hyperparathyroidism

ig vnlikely unless uraemis is piesent. Cahn (1952) describes this
test (see below)s
6 ‘ “ ig usually presenty
T EEEEE&Z£&§H1nay give evidence of vemal gravel or lithiassis
secondary, infection may result in albinuria, white blood cells and
casts;y apecific gravity is usually low;y Benve Jones-—protein is
cccasionally present in.a@fancea skeletal diseases .
Albright and Reifenstein (1948), comment that if the patient
has a marked degree of the diseasey the normal levels of caleium
and phosphorus in the blood will be sufficiently altered, to he
conc¢lusive in diagnosing the diseases
Selye (1949) adds that in mild, chronic cases, the calcium
content of the blood may oceasionally remain normal, perhaps

because of such compensatory reacbions as are known to occur undern




04
the influence of prolonged exogenous parathyroid hormone
. . administrations He also remarks that in +the final sbages of severe
hyperparathyroidisn, if urinary exgretion of phosphiptes is severely
impeded by rensl insufficiency there may be no drop in bload
phosphate, ‘ |

Keating (1947) however stated thaty regardless of itbs
manifesﬁa%iaﬁs¢‘Pyimgry'hyperparaﬁhyraidism is always characterised
by &an increase of caleium and reduchbion of phosphorus in serums
But this does not appear o be so as Snapper (1949), considering
the matber further, pointed oulb that in somie cases; the blood
chemistry may be within norxmal limits, sinege the kidney tubules
ﬁarmélly'absorb sufficient ealeium to maintain the normal blood
levelss In such cases, the calcium is exerebed, which makes urine
tests of great imporbences He reporved that several pabients with
recurrent jaw tumours had e noymal blood chemisbryy and it was the
caleium exeretion studies thal showed a negative calcium balance,
He also reported o case of yecurrent ostveofibroma of the mandible
an&vmaﬁillagwi%h the only laboratory findings being a negative
calcium balance, and in which explorvation of the neck disglosed
a parabbhyroid adenoma, ]

Levy (1952) reported a similar case. Hulbiple lesions were
found in the maxilla and mandible, which on pathologic examinations
appeared o be due bo & giapbecell tumours Although there were no
typical labodbatery Lindingss explanation of the neck, disgeclosed s
Parathyroid Tumouxrs - N |

Sehneider (1953), and others have stressed bthe wide variation
that oceurs in these levels in the disease between patients,
stating tiet serum calcium may go as high as 24mg.% while phuséherus
is decreaxed as low as lmg«%

Urinery analysis is a vexy important diagnostic measure in
hyperparathyroidismy In dormal conditions about 75% of the ingested
cgleinm is exerebed dn the faeces and about 25% by way of the urines

Cahn (1952) 'indicated that the ﬁpp0$1te is true in hyperparathyroid-
ismes Thoma and Goldman (1960) remark that in primary hyperparathy-

roidism, there is 1n¢réa$ed,urlnaxy'aecretlen.af both phosphorus
and caleiumy The calcium precipitates oub as a phosphatve sald,
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egpecially 4f +the urine is slkaline, since the phosphate ion is
always in excesss If the urine is acid and oxalate is yresenty
calcium oxalate will form, ‘and preelyltatiﬁn.nay'ﬂceur in the
‘kidueys or other pavis of the urinary tract, with regultani
gf&&ual impairment of remnal funcbtiouns
Vhen there are signs.and symptoms of hyperparathyroidism, with

apparent noymal bleood chemistry, carefully controlled studies of
calecium exvretion in the urine must be done and these are best done
under strict medieal control in hospital, Southam (1959)y The
Baner-Aub - diet is the ome gemerally used (100 125mg calcium day) and
the patient is kept to this Lor three days and then a 24 hour gpecinmen
of urine is examined for calciums Normally & patient on this diet
would not exerete more than 100-150mg cal¢ium per days Any amcund
above this would be sipnificent of a negative ealcium balances
Thoma and Goldman (1960) indicabe thet in hyperpsrathyroidism
thyee times the normal amount is usually excereteds
The Sulkowibtch test is a simple 3ﬁre9ﬂ1ng;ﬁaaﬁ-whlah.1s a&smky
done in the laboratory and ought to be done firste It is referred
te by Cahn (1952}, and is as follows: the patient is instrueted ot
to eat any milk or cheese for three dayssy the morning specimen of
urine of the fouprth dayy is examined, and it should be newbral or
slightly acid with litmuge 'If it is alkaline a drop or bwo of
glacial acebic acid is added +ill slightly seides TFive mlsy of the
urine are placed into a test tube and aboul 2mls: of "Sulkowitch
solution " (Oxalic aeid 245gm.., Ammonium oxylate 2:5gms.; glacial
acetic acid15Q0ml,, distilled water gsse add 150 Oml.) are added.
The speed in which the @reeiﬁitaﬁe formg and ibs degree of intensity
is moted, and the results are regishbered as from zero bo 44 A
zero best would indieaté a hypocaleaemis, while a 3-4 wouldd indicabe

g hypercalcinuria and strongly suggest & hypercalcaemias It is
only a rough, but nevertheless guite atgcuratbe test, and 1f there is
a constantly high pesitive Bulkowitch ovir g period of bimey, more
detailed studies of urinery caleium excretion should be done,

Radiographic Findingsg
As Shafer, Hine and Levy (1963) peint out; the radiographie
findings in this disease are of particular importance. The bones
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of persons with bone involvement shows o general vranslucency as
compared with normal people. Latery sharply defined round or
lobulated radiolucent areas develop, If this occuars in the
mandible, it must be carefully differventisted from an ameloblastome
wvhich freguently has the same agpearancé;

The first evidence of decaloification apptars as a general,
fine, milary or grapular motbling which is evidence of osteoporosis.
Albripght and Reifenstein {1948), Thoma and Goldman (1960) makes
special referrence to the even ground-glass appearance of the
cranium and state that in their experienge, it is not met with in any
other condition, except wenal osteitis fibrose gemeralisata or renal
rickets. The thickuess of the shkull is.mot affected.

A £lab £ilm of bthe abdomen may Show multiple renal or urethral
caleuli as well as nephroealeinosisy vhieh usually cceurs in cases
of severe and long standing hyperparathyroidism, Rosenberg and
Gurainick (1962},

The round radiolncent areas in the bone referred to above, have

been regarded as osteoelasbomas, or bone ¢ysts, or as Albright

and Reifenstein (1948) deseribe as Ypgeudo-cysts®. Keabing (19472
states thab a subweurdial ¢ysh is most suggestive of hyperyarath?w
roidism., Sometimes the eysts will appear malbilocular due to
irregular érosiop of the cortex, Cahn (1948), and in rare instances
they will expand the surfaces Coleman (1954) Thoma and Goldman
(1960), The bones most affected in generalised osteitis fibrosa,
in order of incidence arejy the long bonesy calvarium, mandible
maxilla, p@lﬁis and phalanges. The Maxillary sinus may become
invaded by'gianﬁ¥aell tumours of the maexilla. The mendible and
maxilla may bobth be the seat of large osteoclastomas and the
mandible, may show evidence of osteolysis, Thoma and Goldman (1960)

Badiographiec Denbal Findings
Dental films are of specisl value, due to the sharp contrasts
possible between the decalc¢ified bone and the teeth, The spongiocsa
agsumes eibther a granuler mottled appearancey or e¢klarged marrow
spaces causing altered patterns in the trgbeculae, One very
interesting finding is vwith the lamina dura, which according bo

many observers is either lost complebely or partly lost in
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hyperparathyroidism making it an imporbant diagnostbic finding,
}klbrightg13uh-anﬂ Baner (1934) found that only three put of the
*sévonteen cagses they studied shoved sbsence of the lamina &ur&,
and in Some ¢ases, bone decaleification wag quite extensive, they
also ad&ed that loss of the laming durs was not pathognomdnie of
decalcification due to parathyroid ﬂiﬁE&SBq Albright, Salkuwlﬁch,
and Bloomberg (1937) emphasised that some pabients vwith hype -
parathyroidism have no elinical ox vadiographic evidence of the
digseages Stafne and Austin (1938) descrived the ozbeoporosis,
giant-cells tumours, cysts and changes in cortical bone, seerd in
dental f&diﬂgﬁ&pﬁﬁ of patients with hyperpavathyroidism. Strock
(1941) presenbed a summary of the dentul findings in 45 seleeted
patients with hyperparathyreidism, and in about half of these cases
there way giant cell tumours of the jaws« The most consisbant
finding was the ahsence or parbial losg of +he lemina durpa, and in
the less severe eages, the lamina dura was merely exiremely thin.
Keating and Cook (1945} deseribed thivieen cages of the 24
gelected cases they atudied of ﬁyﬁexgafathywﬁiéigmg and found +that
in bwo ceses there was complete loss of the lemina Qura; and in the
otvher eleven partial loss. Keating in a later repert (1947)
concluded thab raaiagfaphs were usefnl in the recognition of even
mild degrees of hyperparathyroid bone disesses Veinmann (1945)
reported three cases of gecondary hyperparvathyroidiem in whieh he
found highologic changes in the bones of the j&wé with no chenges
in the radiographs Domeck et al (1958} re-emphasised thig lack of
correlation betveen the vadiograph and histologic findings in
sixbeen cases. Cohn (1948) found that widening of the alveolar
frabecular patiern giying it a bubble-like appearance was more
charactberistic of the disvasme thap the loss of the lamina dura.
Pagh (1952) ¢laimed thab subperiosteal regorption which he found
in the phalanges, iz manifested orally by the loss of the lamina
dura but that, since this also oceurs iu ohher conditions such ag
Paget's disease and ostoomalacia, it iz nod pathognononic. Hé
called attention to altered trabeculae, cystic lesions, and changes
in the inferior demtul canal, the mental fovamen, the subure of the
maxilla, and the anbral floor, More reccently many others have cited
‘selected individual cases of hyperpavathyroidism with loss of
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lamina duray and bthe occurrence of cysts in the jaws, and in some
instances they were the firet recogniseble signs of the disease,
Levy (1952), Coleman (1954), Koontx {1955}, Tilman (1956), Bruce
(1957), Brown (1998), Chaudry et al (1958), Cohen (1959), Sterling
f1959),1ﬁﬁtie gnd Blum (l?ﬁﬂ); Tenpg and Hathan (1960}« Because
" these reports are umainly of selecéted cases, vhere is ‘the danger of
making generalisations of the diagnostic importance of dental
radiographs in the dedection of hyperparathyroidism, Decause of
this Silverman et al (1962) in an excellent yeport of 42 dentulous
patients with hyperparathyroidism who were studied consecutively
from the 77 surgically and histologically proved cases diagnosed
at the University of Californis Medical Qentre from (1956-1961),
reviewved and examined the mabbter Further. Only three showed typical
' hyperparathyroid dentel changes {paxbial loss of lamina duray
giant cell tumoursy ond demineralisation): In two cases, dental
films, fellaﬁing the wemoval of parvathyroid tumoursy showed
healing of giant cell tumours, demonsbrabing a2 causewand-effect
relationship between adenoma and metabolic boune disease., They
concluded that the loss of laminas duya and the appearance of giant
cell tumours are late signs of hyperparathyroid bone disease which
itselt is a late complication of primazy hyperparathyroidism.
Reseh (1958) states that in his experience loss of bthe laming
dura is largly confined to thuse areas that were under the
mechanical stress of abnormal mastication, Rosenbexrg and Guralnick
(1962) however reviewed all proved cases veported at the
Massachusetts General Hospital of hyperparathyroidism, totalling
220, and found the following changes in the lawina duras Theve
were 119 out of the 220 patients with bone disease; of the 67 who
had classic bone disease {[osteoporosis, cysts and marrow fibrosis)
32 were not examined for lamina dura, Of the 36 who were sxamined,
the lamina dura was missing in 29 (83%), and present in the
remaining sixs No dentel radiographs were vaken of 23, of the 52
~ cases of mild bone disease {osteoporosis only)s The lamina dura
was abgent in thirbteen of those examined, (52%) and present in
twelves In 101 patients no bone disease was radiographical
discernible, Among the 56 whose lamina dura was examined, fiwve
were absent (9%)s They also found that ten of the 220 patients
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- -had o giant gell tumour as the presenting symptoms They concluded
i bthat the absence of lamina dura is not an infallable sign of
 hypoparathyroidismy; but is apother aid in diagnosis and the presence
of lamine dura does not rule outb paraihyroid disease, but bthe absence
of the lamina dura sround functioning teebth cextainly demands
further invesbigations

These later two repords of Silverman et al (1962) and Rosenberg
et al (1962) conflict somewhat in the incidence of lamina durs
invelvenent in the disgease in their cases and whilsd I favour the
detailed investigations made; gartﬁcularly by Bilverman et al there
seems to be furbber elarificatbicn needed even yetb,

Stafne (1952) points out bthat the vadiographic evidence includes
the disappearvance also of the radiopaque lines of the lamina dura
representing bhe borders ﬂf*the m&xilia,siﬂuses, nagal fossaey
alveolar crests and the wider grests of the inferior and laberal

. borders of the mandibles These changes cceur when the disease iz
of a severe form and has existed over & long duration., Stafne (1952)
also sbtates that the rools of the te¢th appear radiographically;
"Spindle Shapeds ”

Burket (1957) states thet exbensive diffuse and nodular
ealciflcation can oceuy within the denbal pulp.

Keating {1961) in a reporb of 395 surgically proved cases of
hyperparathyroidism from the Mayo Clinic, states tha’t subperiostbeal
resorption of the phalanges is the most underrated test and that
its dental counterpart, absence ¢f lamina dura, is the mogh
averpatbed,

Vhilgt Keating's remarks seem byuey Phe imporbance of the lamine
durn as & diagnostic feature of the digeapme cannot be unduly
minimised,

Qther chenges in the
The appearance of piant cell tumours in the jaws, loss of

javs, and beebh.

partial loss of lawmins durae, and osbeoporosis of the jaws, and the
sharp contrast bebween the highly caleified veeth and pooxly
f ¢alcified bone hag heen vongideped under RBadiograpbic findings.
Schouy and Masgler (1943} refer o the following changes in
these structurecs
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1+ The jaws become so depleted of calgium and soft that they
can be moulded with the fingers.
2; A definite naloccelusion occurs quite early, and in fact the
first sign of the diseanse is often a sudden drifting of the teeth
for no apparent reason (as occurs in diffuse alveolar atrophy).
A definite mpacing of the teeth with mandibular prognathism occurs.
3+ The %eeth are nob looge (ag in diffuse alveolar atrophy),
This is a contradiction of what Borg (1935) stated that the teeth
were loose bubt bightened on removal of the parathyroid tumours
Strock (1941) said that extraction of the beeth was difficulty
4, Carvies, is rare; and if active before the onset of the disease
appears to diminish during the course of the diseases Thoma and
Goldman (1960) support this,; that the tdeth resgist decay.

Thoma (1936) and Keating and Cook (1945) have reportbed
evidende of root vesorption, bul expressed the opinion that it was
attributed to pressure atrophy of the enlarging bone tumour and
not to the diseage itseldf
-+ In edentulous pabtients with the disease, the alveolar bases
are- poox for dentures; because of rapid resﬂrptmonﬁ The gaw'banes‘,
¢an be s0 Soft that $00tlﬁﬂﬁ tan be removed by a scalpel, Sauthan
(1959) s -~ |

Cohn (1951) represenbed a case with recurrent magses in bhe
mandible gingivae. |

Occasionally the giant cell tumours may oceur peripherally
in the bone causing swelling of the jaws, Cohn (1952), Vhereas
gvery case of epulis is certainly not hyperparathyrbidismy this
diagnosis must be carefully considered in such a case, Albright
and Reifenstein (1948).

Hyperparathyroidism is rarely seen in childreny and when it

1

does, changes in the struceture of teeth occurs as seen in a case
presented; by Thoma and Goldman (1960) of a fifteen year old boy
with a epulis whioch proved to be due to hyperparathyroidism, which
had extended over seven years: Pathologic examination of two
premolars and a first molar removed from this boy, showed in the
premolars contour lines made up of strips of densely staining
dentine adjoining alsﬁrip of poorly calcified structure, In the
pulp there are small cysts with vacuolisation of the odontoblastic
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layer, In some places there was c¢omplete atrophy of the
odontoblasts and tubular dentine was depositeds Pulp nodules

and interstitial deposits of ealcium were Lfound, There was no
evidence of any resorption within the tooth. Resorption was only
apparent at thé woot surfaces where the roobs contacted the giant
¢ell tumoury The disturbance in dentine formation apparently
took place during the active course of ‘the hyperparathyroidism.
There was no evidenge of e¢aries in the patients mouth,

Gardner et al (1963) state that another interesting point is
that an inecreagsed salivary flow often accompanies the disease,
wvhieh may bear on the reduced ¢aries incidence.

These changes in the jaws in hypeérparathyroidism are important
because as Gaprdner et al (1963) point outy quite a few cases of
the diseasé have been reported where only the jaws wepe noticeably
affected, the rest of the skeleton being free at least of
radiograph changes, Snapper (1949) and Levy (1952) ete« Lesions
of many diseases frequently develop at points of ixritation and
trauma. The jaws are counbinually subjec¢ted to traumay particularly
if the teeth are present, vhich makes the Jaws vulnerable and
renders them a ferbile diagnostic field., Cohn (1952) also makes
this observation.

Histopathologic findings,

 The chief change in the bone is evidenced by osteoclastic
resorpbion which appears very ag¢tive along vhe enlarged blood
vessels in the Haversian system of the cortex and principally in
the spongiosa, Thoma and Goldman (1960)., Osteoclasts are seen in
large numberss Pick (1933) stated that one particular featbure
typical of generalised osteitis fibrosa is a "dissecting” of
trabeculae by‘csﬁeaalasts; the tendency they exhibit to cut through
trabeculae, Hunter and Turnbull (1931), found that there was
bone formation in almest all cases they examined, when sechions
were studied from the most severely affected parts: This is looked
on by some as a process of repair rather than a feature of the
disease, Schneider (1953), The structure of this new bone is
quite diffeyrent to normal bone, bthe lamelar arrangements being
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replaced by a woven appearance; Keufmann (1922)¢ The wowven bone
is the course-fibred variety such as is found in the embryoj the

fibres are interlaced and cellular lacunae are larger, more

irregalar and often confleunt; Apposition is accomplished by
osteoblashs activated to rep&ir‘the damaged bones Theése cells are
plunper than normal resting osteoblasts and have abundsnt granular
oxyphilic eyboplasm: Often two or more rows of cells closely
packe& can be seen around the trabeculae indicating great cell.
activity. Thoma and Goldman (1960), The resorphive process exceeds
the deposition mo that cement lines of boneé apposition aré missing,
and there_iS'littléxar no mosgiac p&ttern:pxeseﬂt,S&hpgiger (1953)
Genérali§‘there is only slight evidenée of new'%nnﬂ~faﬁmatian,
Burket . (E957) '«

Ogteitis fibrosa which is a hisbologi¢ sign for a number of
discases cf which hyperparathyroidism is one, is due to replacement
of the nurmal mariow by fibrous tissue, Schnelider (1953) There
is an.lnere&se in the suppartxng:cells of the bone marrow, whieh
it hag been;auggeﬁte&, gives rise to osteoblasts and bsteﬂelasts,
whxah.arehgth increased, It is not surpbising therefore tﬂ £ind
an inerease in the parent cell-typey Albright and Reifenstein
(1948), This fibrosis of the mayrow is a conspicuous feature.

A course neitwork forvms in fha:ﬁaffdﬁ’spaees which conneqt the
osteoclasts with the wall of the bone and replaces the trabeculae
whieh are rosorbeds There is &139 evidence. of hyperaeinla and oedema,
which.iE‘Seen.n0t~anly'in the marrow, but alse eu the pulps of
the -teeth, The'vessels show evidence of thromboeist some ‘thrombi
are ney and contain brown pigment (haemosidewin), which is @ _
characteristic feature of the osteoclastomas if hyperparathyroidism, i
which explains why they ave sometimes ¢alled "byown tumonrs®.
Thoms and Goldman (1960), o

Cysts are frequently Seen bubt are nobt an egsential part of
the disease} they may be small, and barely visible with the
microscope or they may be large enough to be seen in the Z-Ray.
film, Weinmann (1945) state that bthese cysts are tharacterised
by their lack of specific linipg and Schmeider (1953) commented
that they are caused by degenerative changes. Hunter and
Turnbull (1931) found that they were filled with an albuminous
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£luid with or without red bloed cells. These cysts may be &
transitional stage of osteoclastbomas,

Ogteoclastomas are focal accumulations of foreign body giant
¢ells of varying sizess They are frequently found in the jaws,
possibly due to the greater blood supply theve, than in the long
boness Hunter (1931) believed that they are simply & response
bo excessive parathormoney cauging complete resorption of the
spongiosas As the tumour inereages in size, the cortex becomes
invelved, and ‘the bone expands by pexriostéal oppositbion, but it
may be completely destioyed« Bub the pexriosteum is never broken
throughe The osteoclastoma comprises therefore the benign giant
cell tumour which hag been reported o occur in multiple Lorm.
Microscopically they are idéntical with the solitary benign giant
cell tumour consisting of a stroma of spindle dells with
haemosiderin and mumerousd malbinuclesated gilant ¢ellsy The
haemosiderin is of & vellow-brown ¢olour, oceu¥rring in granules
and small masses and is produged frem the endothelial leucoecytes
from haemoglobing It ogeurs in the blood wvessels conbaining
thrombi or is distributed widely in the fumour bvissue which gives
the tumour the rusty brown colour and the name "brown tamour®

| The.haemﬁsidérin.iﬁ disposed of by the giant cells which explains

, why there are 5o many of them presents Micraseapia&lly‘they are
the same¢ as in the solitery bype of epulis orcurring in the normal
skelebton, except they contain more haemosiderin, shffe (1933),
Thoma and Goldman {(1960),

Differential Diagnosis of Primary Hyperperathyroidisms

‘This is very important becsuse of the many diseases with
simularities to bhyperparathyroidisms A bone disease 1o be the
result of hyperparathyroidism must be generalised., However,
whereas the fundamental lésion, decaleification, in the case of
hyperparathyroidism may be generslised,; it is possible for secondary
lesions, cysts and tumours to be localiseds Under such conditions
the superficial observer may have his attention called to the
secondary lesions and miss the less conspicuois but more fundamental
underlying generalised lesion, Metabolic digeases are generalised,
which means ‘the skeleton would be affected 100%. Albright and
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and Reifenstein (1948)

Lisseyr and Escamilla (1962) give- the following elassification
as to diffevential diagnosis involving the other conditions
producing & hyperaalaa@mma, genltaurinary tract dxseaﬁe and
generalised and localised bome diseases«

A. Hypercaleaemis (can resgult from a numbex of factors)
1. Steroid breatment of osteolybic metasbasis from careinoma ﬂf

the breast; This can be ascertained by adequade history. Cortisone

is effecbive in diminishing this type of bypercalcaemias Ma.son
and Warren (1931) studied metastavic. carcinoma .initating
hyperparathyroidism.
2, Multiple myeloma; Hypewvcalcaemia may ocCuts Diffevential
‘points are that there is normal serum alkaline phosphatase with
bone disease: increase in total blood probeinj partienlarly
globulin fraction finding of plasma vells in marrvow or blood;
presencge of,; Bence Jones prﬂteznllnuurine'much More commonj
electrepharetla pattern of sepum proteins shows spike ol abunormal
‘globulin in gamma areas Albright sud Reifenstein (1948) commend
that this condition can be most difficult o differentiate firom
hyperparathyroidism, the E~vay piclure being often very similard
Caylor and Nickel (1933) made observations uf'multlple mye lomg,
simulating hyperparathyroidisme |
3., Boeck''s Sarcoidosis; serum phogphorus remains normal and .
total blood-protein is usually increased, parbicularly glabulln
fracbions The high e¢sleium level is lowered by coriuisones Serum
electorphoretic pattern shows - characheristic increase of globulins.
4, Graves Disegses
5, Overbreatment with vitmmin P(usually more than 1060,000 units
daily); An adequate histoxy gshould reveal thise This type oi

1

hyper¢alcaemia can be abolished by cortisone alsos, In hypercalcaem-

" ia in infancy it has suggested that a doereaged vate of vitamin
D ingebtivabion us at fault; mey have characteristic facies.
6, Milk-alkali (Burnett's Syndromej shows hypercalcaemia without
hypercaleiuria and without changes 1% is caused by an excessive
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intake of milk, resulting in rensl insufficiency, azotemia, and
ogcasional alkalosiss
7. Inercased dietary intake of calcium-partienlarly in patients

immobilized in casbse

By Genitourinary tract disease;

8. Increased caleitm in the urine and renal lithiasis can ogcux
with inerecased dietary intake of calcium and alkali (
(pseudahy?erparathyralﬁlsm) partiaulawly'1n.imm9hlllsed patients
and in multiple myeloma.

g, 'True diasbetes iunsipidis may be suggested by the increased
thirst but there is a negative Sulkowiteh test and an absence of
hyﬁerG&lC&QML&t

10, Chronic repal infection may produce pephrocaleinosis without

hyparyar&thyreldlﬁm¢

Co Bope Discases with geperslised changess

1l. Renal osteitis fibrosa generalisata (renal rickets) decaleific-
abion is generalised due to kidney dise¢ases Differential points
are that serum phosphorus is elevated; serum ﬁ&lcium,iﬂfﬁarmaly
low of only slightly elevated; Evidence of renal insufficiency
with scidosis and elevabed blood non-probein nitrogeni bone ¢ysﬁs
less common, Secondary hyperplasia of the parathyroid gland may
develop causing "secondary hyperparathyreidism",

12, Osteomalaciamgeneralised decale¢ification causing; deformities
and bending of the long bones. Differential points are; normal
ar low serum caleiumj pseudo f£ractures of the type deseribed
by Milkman, kidney diseas¢ found resulting in jrncreased calcium
exerebion, conditions resulting from inadequate absorption of
caleium i¢ lack of vitamin D as in rickebss Witﬁridmetg
characteristic bone changes in regions of endcechondyal bone
formabion occurss "Secondary hyperparathyrpidism" may occurs
Osteomalacia may be present also with both primary and secondary
hyperparathyreidism,

13, Osheoporosis {(postmenopausal and senile)j manifested by
generalised decalcification, Differential points arey normal

levels of gerum, calciump, phosphoyrus; and alkaline phogphatase,

Thy,
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lamina dura intact. Pathognomonic bone changes of hyperparathyroid-
ism pevexy present in the skull of hands,
14, Osteogenesis imperfeciaecharacterised by multiple fracturesy
beginning in infaenecyy patient may not survives In laber life
differential points arey normal values for blood c¢alciumy phosphorus
gnd urinary c¢alcium; intact lamina durasbout the teeth,
15y Fanconi (de Toni-Fanconi) syndrome~chavacterised by zenal
glycosuria, reéenal #minamaai&uﬁi&y and renal phosphaturia,
associated with hypovhosphatbaemic rickets and vsteomelacias. In
infants, cystinosisis an important geatures. This syndrome is a
disorder of renal function somgtimes familianl and agtually not an
endogrinopathys

D,  Bone Digease with localiged changes;

16+ Polyosbobic fibrous dysplasia {(Albrights Disease)=cystic bone
lesions may otcur in segment disgtribubion. Differential points
are normal Serum calcium and phosphorus, noimal urinary calcium,
The parathyreids may become hyperplastic¢s Brown pigment areas may
oceur with scattered edges on skinyg is chavacberistic and in
girls precoecious pubexrty may ocqu¥,

17+« Pagetts Diseasse of bone (osbeitis defoymans)y diffdrentiabed
by typical radiogyaphic¢ changes (ie Mcoblon-wool" appearance of
skull); normal levels of serum galeium and phosphoruse« X-rays
revesl characberistic secondary stage of new bone formation as
well as destriuction,

18, Multiple myeloma-both localised and genmerslised lesions may
ogeurs The varistions may show many characterigtics of
hyperparathyroidism{see 2x)

19, HMetastatic malignancy~search for primery neoplasm important
for differentiationy serum phogphoris is nsually nowmalj does not
lower TRP; cortisone decreases calcium,

20, Solitary bone eysts; usually occur abt ends of long boness.
Differential points are normal blood calceium, phosphorus, and
alkaline phosphatase, and urinary calcium,
21y Boeck's garcoidosis-manifested by localised bone lesionsj
suggestive of chemical changes (gee 3 )
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22+ Epulig-tumour of alveolar process, usually a fibroma oy giantw
cell sarcomas Hyperparathyroidism must be considered: Differential
points are blood chemical levels are novmal, and urinary celcium is
normal, Lisser and Bscamilla« (1962). *

Albright and Reifenstein (1948) state that lymphomas benign
metosbagizing haemangeomay Gaucher's Disease, histiegytosis, chronic
padium poisoning and renal osteidis fibrosa generalisata all might
be .occasiomlly. mistaken fTor osteitis fibrosa generalissias .

Aeocording to Burket (1957) the oral findings parbicularly those .
of the jaw bones might be differentiasted from Paget's Diseasey
mulbiple myeloma, and ameloblastoma and osteomalaciss Ameloblastomas
aré rarely bilateral and usually invoelve the mandible., The
rediographic findings, and may be biopsy, may hé needed b6 differ~
entiate it fram.iibrmns'ﬂysplasiaﬁ

. Keating in his excellent avbticle of (1947) commenbed that
hyperparathyroidism should be congidereds
1. In all eases of eysbic deminewalisabion of bone,
2% In all eases of renal caleuli or renal insufficiency of
undetbermined origon
3¢ In all cases of unexplesined polyuria and polydipsia, and
44 In all cases of severe gnd unexplained g&sﬁrﬂﬁintestiﬁai‘ symptoms.

Izeabnent,
Ligser and Escamilla (1962) list the followving;

1y Surgical removal of the parathyvoid hdsnoma, or resection of
" all but about 200mg« of hyperplastic parathyroid vissue, The ‘tumouy
is often dAifficult to find. and it may be necessary e explore the
posterior mediastinum {readily accessable through a cervieal
incisdon, sternum splitbing being rarely nec¢essavy) muliiple tumowmrs
may also be presentd Even when diagnosis rests solely on blood
chemistry'abnﬂﬁm&lities, surgical excision should be atbtempbed.

The oecurrence of post-operative tetany, parbicularly if the-bone

is involved, 5igﬂifiea sutcessful removal, but it requires
replacement therapy in a suportive way of intravenous calcium
gluconate, parathyroid extract (10~100 units daily) later vitamin

D (50,000-150,000 units daily) until urine Sulkowitech test shows

a 2+ reacbions | |
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2+« Irradiation of +the parathyroids is rarely helpful.

3, Parathyroid Crisis; due to acute hypercalcaemia, high calcium
intake as in uwlcer regimen may precipitate ites Prompt emergency
therapy is mandatory to save life¢ gnd consists of hydration and
restoration of fiuid and electrolyte balances, followed by surgical
extirpation of the adendma asg soon as the condition of the petient
permits,

4o "Secondary hyperparathyroidism" is ravely benefited by subbtotal
paroathyroidectonys

Archer {1961) adds that no oral surgery is indicated. The
ogteolytic lesions will be gradually filled in with the new bone,
folloving the parathyroidecbomy.

Host authors agree that surgical inltevention is the only
satisfactory way to treat this disease, A high ecalcium intake can
prevent the negative calcium balance and can even produce a strongly
positive ohe, but it is the kidney complicatiocns, which are serious
and irreversible, that necessitate surgical treatment.

Propnosis,

The disease tends to be chronie, lagting many years, but if
unrecognised ahd unitrested, leads Yo f&ﬁallaﬁmpli¢a$iaus; these
may be prolonged hypercalcaemia accompanied by muscular weakness;
nausesa, vomolting, depletion of the electrolytes, and dehydration
but more frequently reuval failuve from progressive neyhrecalainﬂgis
or pyelonephritiss i

Prognosis is good espegially if surgical intervention before
renal complicatbtious become irxreversible, Spontancous remission
following infarcation of the parathyroid adenoms has been reported
Lisger and Escamilla (1962).

Chaudhry, Hayes and Gorlin {(1958) comment that remal insufficiency
may be progressive in spite of the cure of the hyperparathyroidism,

Prompt adjustment of servum calcium and phosphorus levels
following surgery is essenbiale Tebany is the danger folluwing
surgerysespecially where ogteitis fibrosa generalisata remnal damage
complicates the disease, Albright and Reifenstein (1948). This
is due to insulation of the bone with osteoblasts fLxom the body

fluids, and it cannov give up its calcium and phosphorus intake.
Hence the patient should be on a high calecium, low phosphorus
regimen. In time the bone adjust themselves and the hypocalcaenmisa
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~and tetany disappears. The end state of the skeleton lesions

is not normal bone, alb least nov for some ilve years, (Schneider
(1953)« A very dense skeleton resulits, for instance as seen in

the skully instead of the two eortmeal élaﬁeS'W1ﬁh diploe in
tbetween; there is a solid masgs af boﬂﬂ formedy ﬁlbright and

"Reifen5ﬁelﬁ (1948}

:  Tillman (1956), studied a patient posﬁmﬁparatlvely over a
pérlod of four and a half years, and found the refarmation of bone

trabeculae and lamina dura around the beeth.
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SECONDARY, HYPERPARATIVROIDISH.

B oralfoipmor o S b it el oV WP iubvutiverst Traek e Asin e e v T R R e

o+

Is a condilbion where, bocause of some modifying circumstances,

- .more parathyroid hormone is peeded by the body than under normal

gircumstancess The condition probably occurs under the following
circumstancesy |

1. Caleium deprivation due to diet,

2« YPregnantya

3+ Lactation,

4, Rickets and osbeomalaciay

5, Chronic nepbritiss Albright and Reifenstein (1948),

| Hisbologically, one finds a hyperplasia of the parathyroid
glands, Olinically the condition xeaches iths most marked degree
in cases of long sbanding chronic wenal insufficiency. Castleman
and Mallory (1935) descwibed the histologic characteristics, a8

- followsy

1, A decrease or absence of intereeliulax.fat tissue,

‘2. A predominence of normally siged chief cells.

3, An absence of mitosiss |

4+ Hore numerous oxyphil cells thatv one would gxpect for the age
- of -the patient. |

5« A somewhat higher glycogen content of the cells that ovne would
expeet in adenomata or in hyperirophy of vhe parabthyroid tissue,

I+ should be poted that a hyperplastic gland, whilst it may
not be any larger than the normgl gland, is producing more hormone
because the fat cslls are replaced by epithelial cells.

Keating (1947) sbates the secondary hyperparathyroidism is a
compensabory and probably essential adjuaﬁment of the body to the
effects of some obheyr primary conditbions It should not therefore
be treated surgically. A remarkable effective regimen bas been
devised Ffor improving the chemical and skeletal status of patients
who have renal osteibis and renal pickets. This does not
unfortunately modify the course of improve the outlook of the
underlying renal disease.

Domeck et al (1958) observed lesions in the maxillas in
secondary hyperparathyroidism,
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EXPERIMENTAL HYPERPARATHYROIDISHM,

The injection of parathormone daily into guinea pigs produced
changesg similar to those found in generalised osteitis Ffibrosa,
execept that bone apposition is net affecteds dJaffe, Bodansky
and Blair (1930),.

Elsworth and Futcher (1935), in nephrectomised dogs were able
“to demonstrate a rise in calecium in the blood following parathyvoid
hormone injections. Collip, Pugsley, Selye and Thompson (1934)
and Medunkin, Tweedy and McNamara (1937) were able to produce
bone changes in nephrectomised animals with parathyroid hormone,
ingolls, Donaldson and Albright (1934) repeated and extended thege
observatwions and demonstrated that parathyroid hormone does notb
have a direct decaleifying effect on bone, even in the absence of
the kidneys and that this effect is iﬁdeyeadenﬁ of the acidosis
. produced by nephrectomy and of the parathyroid hormone extrach.
Laleificatbtion of the BDénbines | f

. Schour, Tweedy and MeJunkin {1934) found that in the teeth of
ratbs, the primary effect of one injec¢bion of parathormone, which
causes a temporary rise in bhe serum calcium level, is as follows;
Ly At the originsl junction of the dentine and predenmbine at +thé
time of injection a hypermineralised line staining darkly with
haemotoxylin, which they define as the‘”nalciotr&um&tia line®,
2+ A hypomineralised layer, demonstrated by its easy absorpbion
of eosin stain, in condradistincdion to ordinary dentine whieh
absorbes the basic stain, The layver is the average width of the
predentine,

29 A secondary reaction immediately follows as the calcium level.
returns to normals; charvacterised by a corresponding
hyperminerealisation of the next trip of dentine which is darkly
staining with haemotoxylin,

frving, Veinmann, Schour and Tweedy (1949) later found in
addition, that the rate of dentine formebion is reduced,
Qalcif{catiqnq&nqdRe orption of bone;

Schour, Tweedy and Medunkin (1934) found that the alveolar
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bone of rabts treated with parathormone, shows an abnormal increase
in osbeoklasts and in addibion-a Fibrous change in the bone mMarrow,
iB@rasenting a8 well the characteristic changes of ostbeitis fibrosa

in,ﬁﬁe long bone. It should be nobed that whilst the alveolar
bone is slmost wholly resérbed, the enamel and dentine remain
unaffected,s In facht the dentine forming and calcifying during
the experiment appears on the whole o be hypercalcified. The
chonges are of special interest because they reveal in a striking
manney, bthe physiological differences between cnamel and dentuine,
on bhe one hand, and the bone on ‘bthe other, Schour and HMasslex (1943).

In prolonged hyperparathyroidism in rats, Burrovws (1938),
fonnd that there is a change in the alveolar bone of molars from
o spongy Ho an almost compact structure. Horitimer (1937) however
found ‘that this effeect is quite different from that seen in acute
hyperparathyroidismg in vhich & marked osbeoporosis ogcurss

Schour and Massler (1943) comment that in view of the conclugive
findings that enamel and demtine unlike bone, do not show
resorpbion in hyperpsrathyroidism, it is surpriging thaty in whe
literature, statements persist that bhe teeth are deealeified
in hyperparatbhyroidism, The teeth may become loose as a resulb
of the achive resgorplion of the alveolar boney but the teeth
themselves remain well caleified. Growbh perse and bthe eruption
of the teeth do not seem bo be disburbeds

Munson (1956) states that the injection of parathyroid extrach,
which is followed by increased concenbraiion of cagleium in the
blood need not result in uniform hyperealeification. The initial
elevation of the level of calcium in the bloed is the result of
mobilisabion of ealeium from the skeleton, and this is likely %o
be associabted with a period of deficient calcifications Vhen the
injected hormone has been dissipated, a period ol hypercalcification
may be expeebed bo follow and to persist as long as the level of
calcium remains sufficiently high to inhibit the seeretion
of the parsthyroid hHOYmone.,
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HYPOPARATHYROIDISH, (PARATHYROID THTANY)

Clark and Keli in (1815) and (1816) respectively, have shord
accounts of tetany, while Dance (1831) described a case of tetany
in vhich were the ecarpopedal spasm, convulsions, and sharp pieveing
¢ries of the patients No definite hame was given to this condition
and its aetiology was not suspected.

In (1874) Erb, by electrical stimulation of the motor nerves,
noticed the neuromuscular hyperexcibability characterisbic of
tebany (Brb's sign) e Chvosteck, two years later deseribed, the
facial eaﬁﬁr&cﬁians that occur when percussing over the zygomas
(Chvosteck®s sign). $orvisart (1852) applied the name tetany to
this syndrome, just some 28 years before the parathyroid glands
were discovereds In (1880} Veiss noted the oecurrence of tetany
after the complete removal of the thyroids, but was unawvare of
the ezistance of the pavathyroidss The parathyreids were discovered
by Sandstrom of Sweden, and Barber of. HEngland (1880-81), but they
vere nov aware of their funetion,

Gley (1891) believed tha% the paratbyroids had a Ffunciion
apér% from the thyroid gland, and that the occagional ocourrence
pi tetany after thyraldeﬂﬁﬂmy,,m1Wht he due to extirpation of the
parathyreids.

Kohn (1895) established their embroyologlcal, anatomical &nd
functional ihdependmce from the thyroid Bland, and Vascale aud
Geunerali (1900) demenstrated that complete parathyroidectomy caused
tetanic convulsions and death, while when one parathyroid was
lelt, tebany did not occurs

A hypofunction of the ?arathyraid glands result in & marked
hypocalecaemia with resultant increased excivability of the nervous
ﬁystem.(parathymaprivi#%et&ny)ﬁ It should be remembevred howvever
vhat tetany ig due primerily to the hypuealeaemia and that bhe
1abter may'be cauaed by a&% only a deficiency of the parathyroid
normone, byt also be due to an alkalosis of failure in the
absorption of ¢alcium due to a deficiency of ealcium and phoesphorus
in the diet, an overabundance of phosphorus ox a deficiency in
vitamin D, Wolf (1939),
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Aetiologys

1, The coumonest cause of hypoparathyroidism is the accidental

removal or damage done bo the parathyroid glands in the couwse

of a-thyrald operation, ' Not infrequently the malady when thus
k{pwb@uce& is trensieht, the damaged glands regenerating after several
-mﬁnthb,.ﬁlbﬁlght-an&.ﬂamfenqtelﬂ (1948} Thoma and Goldman (1960).

state that sincey there are usually ateeéssory glands, complete

eblation is rares . ~

2+« Very rarely hypoparabhyroidism occurs idiopathically, Br&keg

Albright, Basuer, and Castleman (1939)s They found onlautopsy,' |

of one of btheir easesz a normally gross appearance of the glands,

but microscopically the epithelial cells were veplaced, by fatb

cells, Albright and Reifenstein (1948) do not believe this is

due ‘o aﬂy'auﬁeriér-pituitaryﬁraphiﬁ agbion, Sutphin, Albright

and McCune (1943) reported five casés of idiopathic¢ hypoparsthy-— ;

roidism gssoc¢inbed vith moniliasis, three of the five cases occurring

in siblings. Talbot, Butler and Maglachlan {(1943) hed previously !

ﬁépﬂ?faﬂ two cases of moniliasiz associated with Addigon's Disease,

in one of whom hypoparathyroidisme Theve seems bo be a definite

tendency For idiopathic hyperparathyroidism o be associatbed

with Addison's Disease, whlehhwas demonstrated by Leonard in (1946)

in a case presenteds |

- Ligser and Escamillal1962) reporbed that up to (1952), 52

vases of idiopathic hypoparabthyroidism had been described.

3. Theye is & considerable evidence that the parathyreid glands

may be deficient funcbionally, shortly after birth and that

convulgions in such infants may be a manifestation of a

hypuﬁarathyraidismg.E&kwin.£1§39)§ - Of considerable acadenic

interest, is a case reported in which hypoparathyroidism developed

in a child boxn of a hyperparathyroid mother, Fridersichsen, (1939).

The inference is that bthe infant's parathyroids became
compensatorily atrophied in intrauterine lifes Van Avsde (1955)

reporbed a similar case, Goldman et al (1952) reported a cade

of juvenile hypoparathyroidisma |

Thoma and Goldman (1960) state that congenital hypoparathyroidism

is rare, Stones (1954) comments that infantile betany usually

otcurs betwéen the ages of six months and two years, and is due

to the parathyroid gland not having started to function properly,




>, 115

at this early age.
Lisser and Escamilla (1962) state that hypoparathyroidism

can occur at any age. In gddition to stating the aetioclogy
already roferred vo, the& add that it can alse be caused by
abrnormal increased galcium loss during lactation, and is frequently
associated with rickets in infancy of c¢hildhood,
Sympuoms and Sisngs |

Lisser and sscamilla (1962) lists the folloying;
1. "fetany of the newborn® (may be transient)

(a) Laryngeal spasm or bronchospasmy causing loud respitatory crow
but suffoeation is a vare complication, S

(b) Carpopedal spasm-flexing of +the hands at the wrist and the
extension of the fingers and thumbs, aund turnivg down of the toes,
with a high arching of the soles,
2 Postoperative hypoparathyroidism-formerly ¢ommon, but now less
frequentv but may ogcuy e¢ven in competant hands of an expert goitre
surgeon, it is more likely when there is fewer than four
parathyroids oy aflter a gecond or third bthyroidectomy when normal
landmarksg have been obliterated; it is usually evident 1-2 days
postoperatively; it has rarely been precipitated by an abrupt
surgical menopause many years afber thyroidectomy, The severity
of it is as followss

(2) Latent tebany-parathesias of the extremities or numbness
or stirness avound the mouth may be the only symptomsi when
moderately severe, muscular Librillary twitchings and crampings
OCGCNY s |

(b} Manifest botanysbtrue tetanic spasms, mosth frequent in hands
and feet; in childhood it ¢an simulate epileptiform type of
convulsive attachsy it can oceur with acute changes in serum calcium
concentration.

(¢) Biminished vision-'"tetanic vetaracis! may develop fairily

soon after accidental parathyroidectomys They are usually biiaberal
and may advance in spibe of treatment, Fine opagque granules then
later difdase opacities appear beneath anterior and posterior

lens capsulesy

3« Chronic idiopathie tetany-additional symptoms ares
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(a) Trophic changeg~thinning and loss of hair, brittleness and
loss of nails; punctate enamel defects in the beeth; thick and rough
sking | ' |

(b) Severe headachess mental retardatbion, and psychiatriec
disturbances irreversible if result £rom cerebral calcificatbiony
iﬁuﬁ curable if caused by hypccalcaemians |
| ,jaldﬂhar sympbomg~spasm of occular mugeles; tachycardia and
irregular rythmsy "Bastric tebany", with associabed pain, cramps,
nausex, vomiking sugpesting inbra-abdominal digease.

- {d) Metastatic caleificabion appear in the soft tissucg

(¢) Dculay fundi-may show papilledema asso¢iated with increased
intracranial pressure which has been confused with brain tumours.

(£) Extrapyremidal dyskinesias, such as hypertonicity and
chor¢iform movements,

(g) Dental changesg-—enamel defect and yellow spobs bransverse
furrows and horigombal grooves and punetated holesy blunting of
the rootss, gecur if tetany is active during booth &eveiagmen%%
{see below)

LI, arbant diagnogtic siongi

Chvostek's Slgﬂ.(187é} mosth characberistic; unilaberal
contraction of the superficial museles of the'ugyer lip elﬁ@l%ﬁd
by tapping the facial nerve in frond of the ear; eyelids gerkeﬁ
laterally indicabe & strongly positive Legt. Albright and
Reifenstein {1948) describe three degrees of this sign,
2, Trousseau's sign~production of carpal spasm, causing flexing
of the wrist and metacarphalangeal joints, extension of the fingers
and adduchbion of the thumb +to the index finger (accoucheur's hand),
with some pronation of the foreaymy elicited by temporarily
interrupting the circulation of the forearm by pumping up the
pressure in the blood pressure cuffj in severe cases, constriction
of or only a few seconds initiates spasm; in milder cases pregsure
occlusion for 2-5'minutes may be necéssarys |
3+ Brb's sign (1874) heightened irritability of mugele by
stimulatioh with a galvanic current; special apparatus is negessary
and it is seldom used nowadayse Lissey and Hgcamilla (1962);
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Laboratoxy findinas.
Lisser and Escamilla (1962) 1ist the following Blood and

grmnary'chemmstry'flndlngs,
1, Blood serum calcium is lows (betweon 4=8mgiey vormal is 9wl lmg%)

2+ Totael blood proteins ~ should be checked and if low, léss
cirveulating calecium is bound as caleium proteinate, leaving more
available as ionizable caleciumj thus, a low bobal serum calcium

may not always cause tetanys
3. Blood serum phosphorus is elevated usually to 4-12mge (normal

1S 3~4mgﬁfiﬁ sdults and 3mgk in childwen)y il ib is highy tetany
ig likely despite only moderate depression of serum calelumbs

4y Urine Sulkowibtch Tewt (aéa YLaboarabory findings" undew
hypﬁrp&rathyraldlsm} is negative of &uiy'mllghtly“FGSlﬁlveﬂﬂwi¢
reacbion {(normal is 124} it can be used as o gauge Lo therapys

(fasting urine speeimen desivable)
5% .. Bllsworbth~Howard testy shows en increased excrebion of pliosphorus

llﬂ the urine after %he-lngectlua of Zmls of parathyroid éxtract.
-This differenbiates paeudahypagafathyrﬂlézams

‘Radiogra hia finéln?s‘
Bone may appeaxr as mllélywéeasex And there may be metastatic

caleification apparent in the sofd tigsues, particularly in the
choroid plexus or basal ganglliony predominately in the caudate
and globus pallidus; to a slighltey extent in the pibamen and
dentate nucleis There is usually no correlation between the
clinical picture and the degree of caleification, Dentbal radmngrayhs
may show enamel defeets and blunbing of the dental voobsy Ldgser
and Bsecamilla €1962)s Sunde and Hels (l961) also report a case
" with similaxr dental radiographic f&n&;nguu o

Munson (1956) statbes that hypoparathyroidism &ﬁﬁ the aspocelated
low blood calcium does not inevitablu produce hypocalcificatbions
In long term studies, there bhas ﬂﬁrﬂamnly“not been abpormality as
one might expect from the 1QW'calﬁmum level of the blood,
Hypoparathyroidism brings into play &wo opposing mechanisms; one
that tends o caleify = the absence of the calcium mobilising
hormone of the parathyroidss

Keating (1947) found that in agtual fact, there was & slight




118
increase in the density of the bone in hypoparathyroidism, which is
also 3upperted.by'ﬁlbr1ght and Reifenstein (1948)

Oranlamfaﬁlal ﬂevelopmen% ig normaly although there may be an
anderdevelopment of the pre-maxilla and open-bite with hypoplasia of
the teeths Thoms amnd Goldman (1960).

Dental changess
Several*warkera-nave observed that the teeth may be affected

when tetany occurs during the perioed of formations

Pleischmann (1908) was the first bo show that rachitic tebaug
could canse hypoplasia of the enamels Albright and Strock (1933)
confirmed and extbended these observatiouns ana found that subjects
that had parathyroid insufficieney aceurring during childhood, might
show hypoplasia, splasia and various other defechbs of enamels Resch
(1958) repords a case of four children borm to a hypoparathyroid
mother but showed ne dramatic denbal defepts. Howevery there appeared
+o be an inerease in G&rié$i

Humphreys (1939}'wa5 the Lirst apparently to deseribe the
histological changes in the bteebh resulting from this disease. He
reported 2 typlﬁal cage of g womafl who had suffered from parethyroprivice
tetany since the age of twelves The dentine forming and ¢aleifying
duping the parathyroprivic period showed changes similar %o those
seen in the denfiine of purathyroidectomised rats (gee later). The
incremental stratification was acecentuated and showed albernate
disturbances in appositiény On the other hand, Humphreys (in a
personal communication te Schoux and Masigler (1943) found no changes
in the teeth of a pabisnt whose parvathyroids were accidentbally
removed in thyroidectomy at the age of 23« These negative findings
again show that disturbances in ¢aleium metabolism to vhich growing
and caleifying dentine vesponds with remarkable sensitivity will
not affech the denbine that was formed and calcified previous to the
distarbances;

Schour and.Massler (1943) referred to a case with open-bite
and. hyperplasias They state the open bite in the anterior yegion
ocecurs if hypoplasia ig present.
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Keating (1947) reports a gase of sponmbaneous parathyroid
insufficiency in bwo sister, the younger, fifteen years of age,
having had symptoms of severe +tetany since three years, and
amelogenesis had appeared to have been unalivered up to the age
of three years, but afber that time all the teeth had had enamel

formed since that time showed snamel defects, and several teeth
were unerupted and these appeared devoid of enamel. . The older

sister of 28 years of age, also had & history of tevany beginning
since early childhoody but singe the symptoms were milder, the
time of onset could not be ascerbtained accurstely, There appeared
& decrease&.amﬂuni-affeﬂamel over bhe¢ surfaces of all the +teeth,
and enamel seemed entively lacking on the unerupted but unimpacthed
third molawss Other members of the family were examined and were
tound Ho have normal parathyreid function and normal beeth,

| Kronfeld, (19555 poinbed out that all these changes in the
teethy were the g@irect result of the lowered calecium level in the
Serum, |

Resch (1947) found that hypoparathyroidism of long LSbanding
had no effect ok the teeth which were developed, The dental caries
index was mot imcreasedy Children born during the period of
tétaﬁy readily developed caries of the deciduous teethy, which
resulted iu malocclusion and altered jaw development,

There hasg been further literature on human subjects showing
dental changes inihypaparéthyrﬂiéismw A suryvey is presented by
Hanstead and Holst (1952), who also preseat a case of their own.
Keports are also given by Steinberg and Waldron (1952), Nally and
Courvoisier (1953), and Hagberg and Olsson (1956). The following
symptoms have been described} delayed boobh erupbion, multiple
retention of the teeth, roolb resorption, severe enamel hypoplasia,
and aplasiae Abnormalities in mineralisatbion occur only in areas
which are mineralised after the onset of the diseases It has been
emphasised that disturbances in tooth eruption are symptoms of
considerable importance in regard to early diagnosis of this rare
discases Hinpicus (1956) reports five eases in which the onset
of the disease occurred at different ages, Ile states that both

tite tooth malyrix as well as final calaificationrare'affected, The
enamel is appreciably affected only if +the disease has its onset
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bofove ounnsl Lormations Ho found some ovidenve of dolny in Yooth
oruptions Doarly dispnosis and propos Weotonot will proventd
popnatent donsne.

Sondg and Bals  (3961) corefully stodied the dental ehanpos
in o mied whoe Fov move than sintoon yours suflared frem hypope

aratbyroidien, boginning ot fifvoen ponthy, vhen todenle convulsions

bogan oecurvings They mbtate that veuslly ensnel bypeplevds is
the only dontal suonaly sendlonpd an sonneotion with the discoon
in mong thoe veoson unicubbedely bedng due bo laok of histologlend
ptudy of enrlicr ocuses. They found dhed the changon in e
dendine wero for nope profeund then in the spauel, oxhiblbiag
themselves as o gradusd Yoss of the propewiles of sgpevislissbion
on the pord of bhe denddne fepming colle with the resuldy Wat
theve s & pyefuel dransition bodvaon denmbine sud o bone 13ho
pissue of the pood end of dhe teolhe. The eonplote awvest of the
devolopnond of the woobe of the beebh ab the age ¢f ning snd &
bhalf yoors, is for the nosd pord consed by the ghonges du e
donbince A bono lagelin Btorminptes 3 the puly chanbers 4he
pulp tdssne is sovasl excepd vhers 4% is lodegded Yvom the
pobholepies) processoss The gencebag is noxmpde Erupbiop was
Aeloyed vonsiderably and ob the age of cleveny hew dentul pleture
wos thad of o normsl ohild of soven yoorax Thoy found o deffindte
rolodicnehip bedween the den¥l chunaos, snd the onpud ef Ghe
disoope. CGordner et al {1963} suppord “hese Lindingla

- Gapdnory Breon nnd Zakewdn (1963) add thot one othor ehohge
thet is seen In perathyeeidd hoxoone deppivation iz o whichoning
of the alveolor bonoe The pevathyroid hormope tends 4o conbrol
t0 o proot oxbenty the breshing douvn precoss of boooy end if wob
proseuty this moronl ostooelontlo nobdvity ig revely seon in the
javs osnd thon only in eesos in vhich hypopevethyroddion hns
oxiotoed for nony voaySs

}. ﬁ ¢ .;, y 3

FAAE LR ! {31 N TATRER RS
m’izw wﬁéi bions &r}mﬁh couse dobeny moy be confused vith
hypoparovhyroidisn,. The fwe coupos of tetany ove bhypecelesonip

ond olkolopiss Albright end Reifenobedn (1948} sbtate thod o
for oo they owe awarey thore s no cenvinclny evidenco thok
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tetany from alkalosis is entirely due to some secondary changes
in the availability of c¢aleium ions,
- Lisser and Lacanllla (1962) lists the following for differential

diagnosiss
1; Tebtany from inadequate intalke of. absorpbion of calciums Found
in rickets, ostéomalacia and steatorrhoea.: Rickets and osteomalacia
are diffeventiated by normal or slightly low serum phosphorus;
steatorrhoea is indicabed by excessive fat in the stools, and the
vedognition of ldatent -steat.orrhoea may require a fat tolerance
tests .
2+ Mlkalosis, May result in loealiged or generalised atbacks
of tetanyj it can slso result £nﬁﬁfhyperveﬁﬁilatian,V?emitingg orY
excessive 1ﬁt&ke of alkalies, It is differentiated by having

" normal Eerum.ealclum, and phospltorus levels and a nﬂﬂmal'urine
Sulkowitch reactions Induping hyperventillation will pravuke 20
a‘bﬁﬁﬁhx - o
3, Increased serum phosphorus, may cause tetany and can oceur in
renalk insufficiency and poisoning with oxalate or citrate 1ans;
and with magnesium deprivation. Differential points are urinary
evidence of kidney disease and elevated blood NPR,
4:  Pseudohypoparathyroidism. (Sebright-<Bantam gyfdrome), Parathyroid
hormone production is mormaly but the end -organs fail Yo respond,
but incidence is rare, Patients are short and thick gety have
round faces, and br&ehyﬂactylia-witﬁusuarﬁ matacarpalss The
Elsworth Howard test differventiates, which measures hourly the
exceretion of phosphorus in the urine three hours before and 3-3
hours after intravenous injeetion of 2mlis (200 USPs, units) of
parathyroid exitracts In brue hypoparathyroidism urinary phosphorus
excretion may be increased tenfold but in pseudohypoparathyroidism
it remaing normal or at most doubles.
5¢ Pseudo-pseudohypopargbhyroidism, The usual anatomical stigmate
of pseudohypoparathyroidism is present; but serum calcium and
phosphorus levels are normal; there is no clinical evidence of
hypoparathyroidism, and the Ellsworth Howard test is normal.
64 Other differentiations mist include; |

a) Epilepsy-eélectroencephalogram with intravenous injection

of calcium during the tracing may be wequired to digbinguish the
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two conditions.
b) Asthima-suggested by characterisbic stridor.
'¢)  Arthritis-Suggested by muscular spasm,
d) Psychiec disorders-the ankiety may be especially confusing,
a low serum calt¢ium provides strong evidence of hypoparathyroidisgm.

Preatment,

' ‘The treatment of hypoparathyroidism is concerned mainly with
the‘&aising of bhe serum caleium levels Tﬁismay'bé done with &
diet high in calcium and lew in thSPhnruag by'lﬁtro&ucﬁlen.aﬂ
calclumrglucanatay by the praducﬁian of a mild acléGSisﬁ by
' subeutaneous lnueﬁﬁlﬂna df paraﬁhyrﬂmé extracty by the use of
dihydrotachysterol (a derivatlve of ergosterol ), and vmtam;nlﬁi

Garnder et al (1963), Liszer and Esaamllla (1962) 1list the followings
details for the treatment of acu@e and chronic hypoparathyroidismg

Acute Tetany;

L Inﬁravenﬂus calcium iy the most satiafaﬂtawy‘;n.the form of ten

‘mls of 1Q%éealelum;gluconateg It can be repeated if neeessary be,
extravasation must be a?aldeﬁa | |

2 Sedatives to conbrol nﬂrvaus bengion, ara*usafulm »

- 34 Parvatbhyroid extract is HSﬂful in ﬁarly‘yasﬁ_aperatrve tetany;

(10=100 units U.8.F dally-parenterally*ln.alngle or divided doses)
the effect is apparent in about four hours and last sbout twenty
four hourss Antihormone formaiion occurs after about T=10 days
treatuent and a change to anbﬁher;&rugkis desirables

1. Dihydrotachysterol {A;T. 10) iS*vérfvalu&ble; Starting dose

is 1-3ml or 2-6 capsules (each 0.625mg) orally daily unbtil the
sulkowiteh test becomes moderately pogitive, then diminish %o
maintenence dose of 0.25 o 0.5ml daily Coriisone should be aveided
as it nullifies the ¢alceium raising effects of A.7,10, A.T, 10, is
moderately expensive.

2+ Vitamin D-is less expensive and genexally satigfactory and acts
by increasing the intestinal absorption of calecium and phosphorus,

It is important if pogsible to fix phosphorus in the intestinal tract

vith aluminium hydroxide. Dosage is 50,000 unit capsules (vitamin
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D or D2-calciferol) one +to ihree daily. Much larger doses may
be roquired but overdosage is ‘to be wabched, The Sulkowibeh best
‘is ﬁh be kapt at 2=3+. Intravenous injection of Vitamin D has
been.reparteﬁ successful when oral administration of A.T 10 op
vitamin D ls“unsuccessfu&? Bernstelin and Moore (1959) alsc in sguck
relfractory cases magnesium sulphate administration has been reported
helpful, as fonr gms three times daily. Howe (1961) .
3+ Aluminium hydvoxine (fixes phosphorus in the in@e&t&a&l tract)
in a dosage of one bo three tablespoons afber mealss
4¢ Calcium (gluconate, lactate, or chloride) .can be glven.orally,
but aveid gombination with the phosphate ioni ‘Usual dosage of
caleium gluconate or lactate is 4gm,; three to six bimes é&lly‘ln
fruit juice or water or ﬁyrlnkled on the foods Caleium chloride
ocecasionally causes hastrointestinal iryitation - &Gaage is one
10 mls of a 30% solny, three times daily'&n.wa%er after meals.
5y ' Dietary and modification to limit 1ut&ke(§£H§Posphate ion; by
the avoidance of dairy products. In: severe/%he phesphate ion
- intake should be limited to 0.3=0,5mg daily. - |
6. Dessicated thyroid is important if hypothyroidism is also present,
but helpful even in éuthyrﬂmﬂ patients, as it aids the absorption F
of calcium from the intestinal tract, Dosage is 1-2 grains daily
8¢ Strontium is occasionally helpful,
7+ Transplant of foebal parathyroid tissue or adenoma from » case
of hyperparathyroidism after preparation in tissue cultnre
o¢casionally provides prolonged subsbituition, Escamilla et al (1957)

Lisser and Esgamilla (1962) give a detailed typical regimen for
& patient with modevately severe hypoparathyroidism,

They also state that the aim of treatment is o prevent betany,
but keeping the serum calcium &t Bmg# or above and serum phosphorus
omg or below. Female patients undergo pregnancy faivly well, but
lacbation should be surpressed,

Pragn&si = ¥

1s good if the chemical echamges are adequately controlled,

Improvement occasionally occurs spontaneously if postoperabive
oedema and haemorrhage in or around the parathyroids become absorbed,
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If severe and untreated, metastatisc caleifieationy parbicularly in
the brain can dause irreparable mental deteriorations Caleificavions
can also ocour in the periarticular tissuesy lungs, blood vessels,
hearts, an&gasﬁruin%eswinai tracts Spinal £ldid presgsure in¢reases
and papilledema may oceurs Tetany sabaracts usually fail to
diminish despite of the above thérapyg and eventually require
surgical extirpation, Lisser and Hscamilla (1962).
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PSEUDORYPOPARATHYROIDISH,

This interesting synéreme*waﬂ deseribed by Albright, Burmebt,
Smith and Parsons (1942)/ a.s essentially the same sympiomatologys
chemical :ﬁmnd:;ngﬁ, and physical signs as hypoparathyroidism, but
the cause of the distuvrbance is not due do & lack of parathyroid
hormone but bo an ingbility to respond 4o it

The syndrome has Some developmental abnormalities alse which
distinguish it from hypoparathyroidisms Patients are short and
thick set;, have round faces; and brachydactylia with short
mebacarpals, and metabarsals,

Since then, a few other cases of this rare condition have been
descyibed by Jackson et al (1956) Laing (1960) and Hanno and Veiss
(1961),

Differenbial diagunosis is given earlier and consists mainly
in the differvent glinical physical appearancey and the Ellsworth
Howard testh.

Treatment is not very reliabley but pabients may respond to
dihydrotachysberol, Albrighb, Burnett, Smith and Pavson (1942),

’Il'revﬂ.fbhian (1961) destribed a ease of ps&uﬁehypeimrathym1:13.3% .
which was medically exemined and diagnogsed by Laing (1960)« The
patienty a boy, aged nearly thirteen years, had abnormal bome
formation and ecalegification, and a history of in&reéﬂingly severe
tetany, sinee birth; which developed into the typical picture of
pseudohypoparathyroidism, Dentally the boyts jaws and mouth weye
of novrmal size and shape, and the arches were well formed; with
normal ocelusion. The in¢isors were slightly coned shaped but
vere otherwise normal, and firee of surface defectss The other teeth
were clinically normals There was an Mémgﬁa caries incidence
and siight spacing of the upper anterior teeth, Radiographically
the enamel appeared thinner than normgl in the upper centbral
incisors. The upper canines, bicuspidsy and second molarsm, and
lower second molars and lower left second bicuspids were all present,
but unerupteds The upper first premoclars and the lower caninesg
had short rools with wide open apical foramminae. The apical end
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of the developing dentine had s thickened border, ie, it did
not finish in the normal knife edges The main points of interest
are ‘the abnﬁrmalmty af the roots whlﬁh.ha&.been,fermed in the
dast few yearssy and the rebained deciduous teeths Hedical opinion
- was that the condition had increased in severity in the past thyee
yearss The yoobs forwted and gompleted before that periodywere
normal in lengeh and shapes Radiographs taken at the age of
thirteen years eight months {nine mobths after treatment) showed
that the roots of the reilained degiduous teeth were mueh more
resorbed;, and that one of ‘the permanent teeth had yecommenced
root formation; and that regorpbion and reghaping of alveolar bone
is Baeessary'far normal root formatione
Hinrichy (1956) has reported several pases of Idiepaﬁhmc |
hypoparsthyroidism, and neticed a delay in ernphion of the teeth.
This case veport of Trevathian (19061) suppords his findings but
is opposed to those of Schoury; Chandler and Tweedy (1937) who
found that parsthormone has no influence on the eruption rate
after parathyroidectomy ,
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PSEUDO-PSEUDONYPOPARATHYROIDISH

This vexy raﬂe disesase has #hﬂ'ﬁsmal aﬂaﬁﬁmmcal stigmate of
psendohypoparathyroidism preésent; bub serum and calcium levels
remain in normals Thexe is no clinical evidenge of hypoparsbhyroidism
and the Lllsworth Noward mea&tiﬁm is normals Ligses ahd,Esaamilla

"(1962)# o
The disease has beéen desoribed by“ﬁmles, anﬂJbirmBk {1955)

and Hanno and Wexsa (1961}, 1
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EXPERIMBNTAL HYPOPARATHYROIDISM,
Vassale and Gemerali in (1990) demonstrated that complete
patathyroidecbony caused betanic ¢onvulsions end death; while
when one parathyroid was left tetany did not occurs
Loeb {1901) veported experiments on animals in which the
induction of misecular twitching oeccurred by the administration of
salts which pregipitated caleium and greatly lovered the ¢alaium
copbent of the blood abd obher bigsuess
Sababini (1901) showed that the nervous excitability of Loebls
animals would be guieted by administrating caleiums
In (1909), MacCallum and Voegtlin demenstratved a 5Q0% decrease
in the blood ecaleium folleowing complete parathyroidechbomys
Keating (1947) describes the changes in dogs parathyroidectonised:
giving similar findings as in Max.

erﬁa;m Ql?ﬂé, 191&} an& Tayafaku {1911) published the Tfirst .
fundamental histological studies of changes in rats teeth afler
parathyroidectomys The denbine which showed the greatest ghanges
was neither unmineraliszed or poorly minerxalised. There was a zone
of incomplete miﬁééralisa@iﬁn.ﬂﬁﬁﬁiﬁhiﬁg of isols ted globules of
dentine in an oxganic frameworks

Gies et al {(1917) made similay GHhEETVEHIONS, &nﬁ'alaq Spreber
v@n.Kxeudanatein1£1936)*

wrdheim and Albrisht (1929) made Turther observations vhich are
alluded to in Albright and Heifenstein (1948), who showed that the

scalecification of the denbine of vats beeth following parathyroidectony
cessed when the rat received pavathyroid hormone s

Albright and Strock (1933) have observed aplasia or hypoplasia
of the teeth when hypoparathyroidism develops before the teeth axe
fully formed, in their experiments on rats,

Sehour, Chendlexr and Tweedy in (1937) im an interesting article
on parathyroidectomised Yatbs teeth showed that Loy the first
twenty postoperative days there is hypermineralisation and this
is subsequently followed by a deficiency in mineralisation with

irregularly formed dentine vhich shovs ¢geasional vasculay
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inclusionss Tully formed dentine, show no changes, Disturbances
AR gppositional growbh odeur only in very severe cases when enamel
hypoplasia and vascular inglusions of the dendine are manifest.
The eruption of the beeth did not appreciably alter,. The ¢ells
of the pulp {bhe odontoblasts) show signs of degeneratbion and
there is the formation of eystic spaces in the pylp.

Muraceiole (1957) experimenting on white vats found that
pargthyroidectomy causes greater ¢hanges in the morphogenesis of
denbal structures than the extirpation of sny obher gland,
Complete decaleifivation of the-ﬁ&nﬁina-an&.enéméig disorganisged
formation of the odontoblasts, defeets in pulp and malformation of
the teeth as they erupd, were all present in the experimends,

Krainbz and Andrews (}961) studies the effeet of parathyroidectay
of saliva caleium in the raty; te see if there was a correspondence
to the changed serum calcium. While serum ealeium levels of the
parathyroidectomiged snimals were reduced bo approximately 30%
beloyw contrel devel, saliwa caleium levels were increased by
approximately 30% abovs the cont¥ol $aliva velues. It would seem
they concluded that the caleium concentration of pilocarpine-eveked
baliva from ratbs that sapnot be unsed ag an index for blood ealeium
changes };mdaﬂe& by parathyroidectomys

Lxperimental Parathyroid Replacement Themapy.

The effea*bs of parathormone injections inbo parsthyroidechomised
animgls (z:'a,‘u’}a) has been studied by Spreter von Kreudenstein (1936)
. and acnuur,? Chandiez. and Tweedy (1937) with the following resultsy
For the first twenby four hours afber injectiony n layer of well
mineralised haemobtoxylin staining dentine is deposited againsh
vhe previously deficiently mineralised dentine., Afterwards when
the 8ffect of ithe parathormone had disappeared on the deficientiy
mineralised denbine by parathormones. Injeebions given at intervals
resulied in a striated dembine as layers of well and poorly
mireralised denbine,

- The possible elose relationship between vitamin D and
parathyroid fupction is suggested by the faet that adminisiration
of vitvamin D {o parathyroidectomised rabs is effechive in lzaczreasmg
caleification, Schouw, Chandler and Tweedy (1937,1949),

Ly




The experimenis on bhe parsthyroid glands indieate that while
¢aleium can be mobilised from the bones as in hyperparathyroidigm,
it cannot be withdrawn from bthe bteethy Stones (1954)s

The lti&neys bla;y an im;pemmt role in the regulabion of mineral
metabolisma

Tweedy and MeNamaza (1936), have sbown that afber nephrectomy
in rats the serum ¢alcium remainsg within normal limits or falls
gradually but the serum inorgenie phorphorus isg increaseds

Ievingy %inm.nn} Schour and Tweedy (1949) have invesbigated
the effect of bilateral nephwectomy on the maxillary incisoxr teethy
the rats being sacrificed 24 or 48 hours latber., The vesulbs
indicate that there are changes ipn ‘the dentine whieh with ceritain
characberistic variations, vepeat the pattern of obher experimenhs
in mineral metaboldsm ;. The dentine disburbances oecur in the
follovwing ordery o |

i1, A narrowiug hypermiﬁe{r&lls eqd @ﬁl@&ﬁ’ﬁ}:&ﬂma‘hm line gtaipimg with
haemotbOxylin,

2+ A Hypermineralised layer which is chiefly eosin S‘ba.mwfr aid
eervespends to the preexperimental predentine.
J» A haemoboxylin staioning hypermiperalised layey, the layer being
produced immediately after the start of the experiment.
4« The postexperimental predentine is wider than normals
In other experlmenim Iyvingy Veinmann, Schour and Twsedy (1949)
found that megsive dﬁ&ﬂﬁ of ealeiferel injected at the tine of
operation for nephrectomy did nol ¢anse the aceeleration of the
mineralisaticn of predenmtine as in normal animalsge |
In further experiments, the same auwthors found that the effect
of injecting large doses of pamathyrolid extract at the time of
nephrectomy there was a reduction in the stimulating effect of
nephrectomy on denmtine foxmation. In normal animals injection
of parathyroid deepeases the rate of dentine formation, Irving,
Weinmann, Schour and Tweedy, (1949) Stones (1954).
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The role of the thymus in the endocrine sysiem remains an
enigma; all abiempbs %o obtain a hormone hy extraction have failed.
Unexplained are sudden "thymic deaths" fyom persistently enlarged
thymuss likewise the frequent association of thymomas with
myssthenia graviss The oliniecal pichure of Cushing's syndrome in
seeming agsociabion with carcinoma of the thymus has been
conyineingly documented in at leash five instances« These neoplasms
a0 called "oab eell tumonws® show reversion of the normal Geil
gtrusture of the thymus to an epithelial type; their oconrreuce
with adrenal cortical hyperplasia bogebhey with Crocke's cell
ahaﬂgea in the Pituidtary pland, has been repordted. These humours

" may elabovate an advenal gortix - siimuiabing hormone, accounting
for the similariiy in ¢linical findings in thymus lumours and
,Qushin#*a syndrome: Vhether these thymic tumours are purely
incidental or are actually velated to the development pf Cughing's
syndrome (see later) remains ungevbain. Lissey and Bscamilla {1962)

There have been a good many assumptions as Lo endecmne
functions of the thymus and largely without adequate supports
Selye {(1949) sbates that the best established observations
conceraning the thymus have been brought out during the previous
ten years by woyl concerned with the influence upon this organ of
nonwspecific damage and stevoid hoimoness L appears that
folliculoids and even obher stevoids to a lesser extent Cause rapld
thymus involution, mot only in inlact, bul alse in adrenalegtomisged
animalse Stones {1954) remarks that bhe thymus is sometimes
hyperplasbic in exopbhalmie goitre and Addisonts Disease.

flowevery ibts funchbion remains unknowns Not much mowxe i85 known
of it than is already mentioned, and that it increases in sige
until puberdy and then subsequently atrophies. It consists parhly
of epithelial cells and paritly of small round cells like lymphocytes.
Burnet (1963) in a vecent arbicle of interesd states that the thymus
is the primary source of lymphogytes and suggests that the antibody
control mechunism is loeated primary in the thymus,
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Therefore its influence on the dental stiuctures is not really
known; irrespective of some rescarch doné as to this and various
ohservations made,

Thoma and Goldman (1960) rffer to a case presenbed by Ivy (1933)
of a womah of 28 years 0ld who had no permanent teeth erupied at
the age of gixteen, and who had full dentures mades Radiographic
findings revealed a full complement of permanent teeth unerupted,

It was associpted with dwapfism and an endocrine connection was
suggested. | Z

Kranz (1913) deseribed the denbition of & child, aged seven
years with out a thymus; who had lost all the deciduous beeth, at
the age of four yearss and who was edentulous because all the
permanent teethy that were present, asccording to radiographic
examinationy had failed Ho exupt.

FHieddu {1958) gives s descyription of oral mauifestatiﬁns ef
thymus dysfunebion as follows}

Hypothymism; The hypocaleified maxilla has a tendency to fracture.
The teeth are milky white and prone to caries.

Hyperthymism: There is an early eruption ef the deelduaus and -
permanent teeths The teebh are well caleified or may be hypocaleified

No reagons are given for these statements;nor any case reporis
referred to, to substantiate them.




133
EXPERIMENTAL THYMECTOMY AND THYMUS ADMINISTRATION.

A good deal of work has been done in this regard in an attempt
b0 detect some indication of the funetion of the gland. The results
have been somevwhat gonflicting particularly with dhymectomy . .
because of the position of the thymus making it difficult o remove
completely, and because of ecbopic thymus tissue elsewhere, and
serious surgical injury to young animals mpy causge deficiency
Symptoms which may be atbributed to the thymus when it is not the
primaxy cause ab all, Hawker (1950),

Klose and Voght (1910), working independently, demonsbrated
osseous disturbances and growth retardation - . Yollowing thymus
abla'biam |

Gudernatsch (1914); and Romeis (1914) in tadpoles, observed
marked adeelegration of growth after the oral administration of calves
thymus btissues Uhlenhwth (1919), could not confiym this report.

And in mammels similarly treated, some workers have nobiced
acceleration while others report retardation of the grovvh ratey
or no effeut whatsoevers

Agheyr (1934) prepared an extract which he galled "thymoeresin’
and wvhich sdeelerabed the growth rabe, in ratbs, -

Rnwntree eb al (1934, 1935) have veported that the conbinuous
aﬁmmxs‘ﬁ:ﬁa‘smn of an extyraet prepaved by Hanson called Ykarkinolysin',
bhrough successive generatmns of rats, yesulted in marked precoeity
and an mecuring acceleration in bhe growbh and development of +the
offspring of parvents treated for two generations. This precocity
wvas intensified when the successive generations were also continiuelly
treatedy so thath libhers of the sixth generation were born with
their eyes opened and teeth erupbedy events which normally do not
occur until the $hird or founlh, and ninth to tenth days of life
respectively., This was associasted with sexual precocity. Aften
seme monthsg, the growth rate slowed down go giantism did not odécur.

Subsequently, Bownbree et al (1938) found that the injection
of substances found in thymus extvach, namely glutathione, ascorbie
a¢id or cysteiney separately or in combination also exhibited the

sapacity to acecelerate growth or development of the offspring of
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treated rats. |
Rowntree eb al algo experimented with thymedtomy in rats (1938)

but retarded of growth whilst oeeuring in a progressive way,
Pbeginning‘wiﬁh the sevgond generatbion, was not so spectactular as
might be éxpected, *

Chiodi (1938) and Segaloff and Nelson (1940) repeated Rownbres's
worky bul eould not ¢onfirm it |

Shay et al (1938) found that intense irradiation of the thymus
caused stunbing of growvih in rabsi |

It has been guggested that an explanation of Rownbreetls
experimentsj is bhat the changes in growth fyom the Hanson ( and
Asher) extracts administered, may be due to & nubritionasl rather
than endoerine phenomenn of substences in the extracth, Hawker (1950).

Recent exporimonts of Miller (1961) who removed the thymus |
glands of unanpésthesised mice at one day old found bhat the animals
lived normally for three to four monthsy then died for reasong
not fally known yets, It bhas been found that such mice loose mosd
of their capaeity bto produce antibodies. It is clear that the
thymus is the primavy source of lymphoecytes which play a role in
mainteining the integrity of tissue, Burnet (1963).

It would spem that at this stage, that the thymas cannot
conglusively be reégarded as an endecrine gland;, its function
remaining as ldisser and Escamilla (1962) state; an enipgma.




INTRODUCTORY «

The pavcreas iz a dual gland possessing both endocrine and
exocrine funcbionss The endocrine segretion is called 1n§ulmnrmm&
exerts a profound effect on carbobydrate metabolism,

The pancreas is a soft; lobulabed, veddish gland lying on the
posterior abdominal wall, ibs right end in the concavity of the
duodenun and i%s left end touching the spleen, its 1ength.héingd_
12«15 ems and weight about87 Gme It develops from 4 ventbral and
dorsal ouwbgrowbh from the alimentary canals Cunninghan (1947) .

The bulk of the panereas is composed of exccrine bissue, ‘the endoerine
tigsue being distributed thoughout the organ, between the exocrine
elements in the form of small cell accumnlationsg, called "islets

of Langerhans™, ’

Four types of cells have been described in these ialéﬁsg’hut
the alpha cells (acidophilicy and slchhol-insoluble gramules present)
vhich are less pumerous, ond the bebd c¢ells (basophilic and aleobol-
soluble granules), which are the most numerous, smaller, and
generally occupy ‘the periphery of the "islebs", These beta cells are
the producers of insnling the function of the alpha cells being
not accurately known. Selye (1949), Ham (1954), Uo other hormones
have proved 4o be found assoeciated withihe pencreas, Selye (1949).

.HaWMer (lQED) givﬁs the following threefold function of the
hormone on carholhydrate mebaholism,
1. Bnables the tissues to burn sugar (sbimulates tissue oxidation)
2. Increases the ability of the liver asnd muscles {(mainly) teo store
sugar in the form of glycogeny (shimulates glycogenesis).
3« Inhibits the formation of sugar from aminoc acids and fat in the
liver, (inhibits gluconecogenegisg).

A pormally Ffunctioning liver is alse necessary in carbohydrate
mebabolism as well as $#sulins There are many factors invelved in

a normally funetioninpg liver such as other hormones (pituibary and
adrenal) aund the sutonomic nerveus systenm,
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The pate of imsulin is probably regulated by the bleod glucose
level, the vagi herves, indirect ( and possibly direct) control of
the anterior pituitary gland. Selye (1949), Hawker (1950).

Iasulin appears to be an antagonist to the digbetogenic fraction
of the anterior pituitary and the adremal secretions and when
déficient there is an inhihitvion of glycogen sbopage; with increased
blood sugars Marble (1947).

Normally all vevelunt factors are balanced to give a congisbant
blood sugar level of 80-120mg / 100mls, The blood sugar comprises
the total réducing bedies in the blood - gongisting mainly of
glucose, Conybeare and Mann (1952). '

There is sbill a good deal not known as te the physiology of
the Islets of bhanpexbhans. *






