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ABS'IFI AC T

Thirty one cases of untreated thyrotoxicosis were stuCi€d with par'

ticular interest on serunr anci urinarl, calcium. The serum clacium ol?6 cases of toxic

diffuse goiter showed no difference from thet ol 5 cl:es ol toxic rnultinodular

goiter. There rvas no statistical difference either when the serum calcium of the

lvhole toxic goiter group was compared rvirh that ol the control, Onl]' one

thlroroxic p:uient had th-. serum calcirrm level higher than normal, The 24 hour

urin:ry cafciu rr in 8 t|lrotoxic petien:s was 68.98 L 24,97 mg, The overall

result lrom tlrrse studies indicated lhar rhe rhyrotoxic patients did not havc

hypercalcemia or h1'percalciuria. In relarion with renal stone, thyrotoxicosis of

not long-enough duration is not a causc for renal slone formation.

One of rhe medical challenging
problems is renal stone which is

surprrsingly common especially in the

northern, part of Thailand. All causes

of renal stone formation are not clearly

lnown, however, muhiple factors are

consid:'red to invol1,e. An, imporranr
factor among these is hypercalcemia

-::-
F6cully of

This condition may be found in
various disorder3. Thyrotoxicosis is
not uncommon in lhis part of the

country and it is investigated .whether

ir may be associated with hypercalcemia

or hy-percalciuria lhat, as a diseaie,

',,rllrlay contribute lo one ol cause ,pf
renal stone parlicfla,ll -in rhis are6
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:SIJBJECTA .{ND ME?HOD

Thiny onc cascs of untrcated
rhyrooxicosis wcrc studied. .Itterc

wet c 27 lemales and 4 males ranging
in agc from 16 ro 64 ycars. A of
them, had ca rdinal symproms and
signs of hyperrhyroidism and were
provcd by rotal serum thyroxine
of more than 6.6 ugZ ( by lon-exchange
column prolein chromatography ). At
the timc of phlsical examination, rhe
thyroid gtands were carefulty palpated
and their diffuse or nodular qualiries
werc judged by patpaiion. By doing
so there wcre 5 toxic mullinodular
goiters and 26 diffuse roxic goiters.
Thc duration of rhcir symploms and
signs of hyperrhyroidism before artend-
ing our rhyroid clinic varied tiom I
monlh ro I year.

Control group consisted of 6
fcmales and 5 males wirh rhe ase
range of 19 to 46 years.

- The morning serum calcium
trom all patients and controls was
msasured by EDTA- Catcein tirrarion
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' method. Thc loral scrurn prct?in was
nlcasufcd by BiurEt rcactioo and scnrm
albumin by bromcrcrct graen proocdurc.
Twenty-four hour urinary calcium in
8 lhyrotoxic patie s was mcasured by
EDTA-Catcein lirrarion-Mcrhod.

RFSUIJTS

The results of the studies on

serum albumin and globulin were
shown in Table l. The average serum

albumin in thyrotoxic paiienrs was
3.97 + 0.71 Cm Z . When ir was
compared with thar of control (4.8 +

0.27 Gm?,l of the samc age group

which seemed higher, rhe difference
was not statistically signrficant ( pP
0.05 ). The serum values in toxic
diffuse goirer and toxic mulrinodular
goiter were almost similar. Ctearly
the glotrulin level was significanrty

higher in the rhyroroxic group rhan in
the conrrol (3.42 J 0.88 GmZ and

1.78 t 0.35 respectively;p <0.01 ).

Trble I Serum albumin and serum globulin

Subirrs Albumin .

M€an ! S,D.GmZ.
Glottulin r;.:. - - .

Mean J S.D.Gml NumD€rs

Gnrrol
Toric diffusc goirer

Ioric mulrinodular goircr

\llh;lc toric goiter

4.8 ! 0.27

3.97 J 0.64

3.96 J 0.9e

f,97: 0.71

t.78 J 0.35

3.53 J 0.92

2.83 J 0 s5

3.42 J 0.t8

26

5

3l
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Serum calcium

In Table 2, values of serum calcium

in various groups were summarized.

The means of toxic diffusc goiter group

and toxic multinodular goirer group

wcre compared. Ajthough the rwo
Ineans on averages were quite apart,
there was no statistical diflerence

I

(p>0.05 ). There was oDly onc

tbyrorolic patient who had the serum

calcium of 13 mgl and the other
patienrs had rhe serum calcium nor

higher than lO.2 mg%. When rbe mean

of rhe whole group of rhyrotoxic
patients was compared with rhat of
lhe conrrol, here again. it srarisrically
showed no difference ( p> 0,05 )

Table 2 Serum calciurn

Subjects Calcium
Numbers

Control

Toxic diffuse goiter

Toxic mulrinodular goiter
Whole toxic goirer

9.73 J 0 28

9.51 -+ I .0l
9.02 J 0.54

9.42 + O.89

ll
26

f,

JI

24-hour urinary calcium

Table 3 quantiratively showed
rhe calcium in 24-hour urine in g
rhyroroxic plienrs. The averase was
68.98 ! 24.9i mg. No parient iad rhe
value over 150 mg.

Table 3 24 hour urinarv calcrum

Patients Urinary calcium in mg,

t.
2.

-),

5,

6.
'7.

8.

Mean J

DISCUSSION

It has been postulated rhar the

thyroid holmone releases bone calcium
and subsequentlv results in skeletal
demineralizatio;, hypercalcemia and

hl percatciuria( l'2,3,4). tn orher views

the negative balanc€s of calcium in
thyrotoxicosis result partly from an

osteoporosis wirh release of calcium

ar:d perhaps in parr from localized

bon€ destruction of rhe osteiris fibrosa
rype bur other possibilities have not

been excluded 
(5) In 1972. by using

isotopic 45calciunr, Shaffer and Gregory

showed rhat th_!rotoxicosis is associated

with decreased inrestinal calcium

r 05.52
t00.70
90.00
6 8..10

60.00
44.55
42.00
40.70
68.98 J 24.e7SD.
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abjcrption that may iorrlribrlte to the

negative balance in the disease and it
returned to normal after cl'fecrive

theraDy (6), Singhelakrs et al nlet-

;culouslv proved rhis re,rl,(7). HypcLca-

lcemia has been rcport:d in 3-22
percent of hr perthyroid patienrs (8' 9'

| 0, I I ). Fronr lhe rurhors's slucies.

the serum calciurl in the lhyrotoxic

parients did not dili'er flom that of

rrormal. Ooly one Pirticn! had lhe

serum calcium abcve norm:tl (l3rng%)'

As rhe -.erum albumin in both groups

revealed no statislical diiferer,ce' the

binding of calcium with protein. mainly

with albumin' should not interfere with

such compari-\ion of the .erum calctum

in both groups. PuPPel and Curlis

have indicated that Datients with

ditfuse toxic goiter with exophthalmos

appeared ro lose more calcium than

those with toxic adenomarous goi(ef l2),

From our studies bcth toxic diffuse

goiter and toxic multinodular goiter

showed no difference o[ serum calcium,

One may imagine that the increased

uJinary calciurn excretion may subseq-

ueDtly occur in order to keep serum

calciunr in normal level in thyrotoxic

patients but it did not so appear

accordingly lo tlris sludies. The 24-
hour calcium in almost all patients

was in nurnral range. Urinary calcium

excrelion of an unseiecred population

range from 90- 350 nrg per 24 hours
(13) 

"n6 
Sutherland found an increased
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urinary excretion of calcium in 60 per

cent of paiienls with renal ,rone il4).

Howeveer, if a 24-hour urinary calciunl

excritior ii lcss tlran 150 nrg it is

rlrely a cauic for s one formation in
adult. Urinary catciunr excrelion of

more thalr 150 nrg per da"v is considered

hlpercaiciuriir and a potential factor

in stone forrnarion (l ,'). Il it i\.based

or this conclusron lhe ill) rotoxic

paiients in rh:sc studies are Dol high

urinary calcium excretors. -l-hl rotoxt-

cosis. itlthough a conlnron diseasc'

should not pay a si3nificant role as a

cause of nephrolithiasis' Tire duration

of tbe apoearance of s1'mPtoms and

signs of thyrotoxicosis in lhe paltents

srudied ranged from I month to I

year. Undoubtedly the duration and

severity of the disease are inloh'ed in
tbe turnover of calciuin. Tbe hyperca-

lcemia seen with some cases of

hlpertbyroidism ever reported is usually

not of long-enough duralion to result

in renal calculous disease.
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