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CHAPTER (IV)

RESUITS

A Serum proteins in control and various thyroid dis-

order groups before and after surgical correction

of the disorders:

Serum levels of total protein, albumin and globulin
as well as the calculated A/G ratio for the various
thyroid disorder groupse are presented as mean value ¥ sE
in tables 3 and 4 for the level before and after opera-
tion, respectively. The mean values and standard errors
of each parameter for the control group were included in

each table for the purpose of comparison.

1. Serum total protein:

No noticeable differences in serum total protein

were noticed between groups before the surgical opera-

tions (Table 3).

Simple analysis of variance for unequel N was
applied to the data to test the significance of the
slight differences observed between the mean values
of the groups and a summary of the results is presen-

ted in teble 5. The non sgignificant F obtained from
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such analysis indicated that the difference between
mean values of the groups could happen by mere

charice.,

From the inspection of the individual data, it
was found that serum protein ievels in the normal con~
trol ranged from 6.4 to 8.8 g/100 ml. None of the
patients in verious thyroid disorders showed lower or

higher wvalues than the normal range.

The sérum total protein mean values after surgical
correction of the disorder were very close to the con-
trol group. The slight differences observed between
all the groups were statistically insignificant as
shown from table 6. Paired "t" test showed no signi-
ficent difference in serum total proteins in any of
the thyroid disorders as a function of surgical correc-

tion (Table 7).

2 Serum slbumin:

In comparison with the control group serum albumin
level was slightly lower in various thyroid disorder
groups than the control (Teble 3). The mean value of
the control group was found 5.02 % 0.14 g/100 m1. The
range obtained from the individual values of the
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normal control group wes found to be 4.4 to 6.28 g/
100 ml. From the study of the individual date of
various thyroid disorder groups, there were 10.5 %,
12.3 % and 15 % of the cases showing lower valuee than
the normal range in simple goiter, malignent goiter
and toxic goiter, respectively. None of the patients
in the three groups showed values higher than the obser-

ved normal range.

Analysis of variance was applied to the data to
test the gignificance of difference between the means
of various groups end showed non significent differences
(N.S.) table 8. The post-operative meen values of serum
glbumin were presented in teble 4 and cen be compared to
table 3 to show any difference occurring as & function

of operation.

Paired "t" test was epplied %o show any gignificant
aifference between the pre and post-operative level and

showed non significent difference (N.S.) table 7.

3. Serum globulin:

The mean value of serum globulin in control group
was found 2.29 * 0.09 /100 ml (Table 3). The mean

velues of other groups were slightly higher than the
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control group. The obtained range for the normal
control group was 1.48 to 3.01 g/100 mi. From study
of the individual date, the following results were
obtained: 16.95 %, 12.9 % end 17.7% of the cases
were higher than the normel range in seimple goiter,
toxic goiter end malignant goiter, respectiﬁely.
Other caseg of various groups were found within the
normel range. In applying simple snalysis of variance
between groups, it was found non significant (Table 9).

The post-operative mean values of various groups
were presented in table 4 and can be compared to the

pre-operative values in teble3. It shows slight

differencee.

Paired "t" test was done to show any significant
difference between pre and post~operative values (Teble

7). It was found non gsignificant.

4. A/G ratio:

No remarkable changes were obtained for the A/G
ratio for the various groups (Table 3). The highest value
was obtained for the normael control group. Other groups

showed slightly‘lower result than the control group.

There were no significant changes between the pre

and post—operative mean values (Table 7).
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Tablé (3):

thyroid disorders before operation.
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SE's for serum protein levels in control and vario

t

Mean values

Table (4):

thyroid disorders after operation.
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jance for testing the significance

Summary of simple analysis of var

Table (6):

of

of difference between the mean values of serum total protein

control and various thyroid disorders after operation.
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Summary of results of paired "t" test for testing the

Table (7):

significance of difference between pre and post-operative

mean values for each protein frection.
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Summary of simple aenalysis of variance for testing the significance

Table (8):

of difference between the mean values of serum albumin of control

and various thyroid disorders before operation.
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B Serum calcium and inorganic phosphorus in control

and various thyroid disorder groups before and

after surgical correction of the disorders:

The study of serum calcium and inorganic phosphorus
was based on the proved changes taking place in the

thyroid disorders and to assess the parathyroid function.

1. Serum calcium (Ca):

The serum level of each calcium and inorganic phos-
phorus as represented bj their means and standard errors
for the control and various thyroid disorder groups are

presented in table (10).

The observed range from the normal control group
was found to be 8.49 mg/100 ml to 10.82 mg/l00 ml. From
the study of the individual data of various thyroid
disorder groups, there were 48.64 % of cases of toxic
goiter above the normal range and 51.36 % within this
range. In mglignant goiter all the cases were found in
the normal range. But in simple goiter 3.85 % of cases
were found above the normsl range and 96;15 % of cases

were found within the normal range.
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Anslysis of variance was applied to the data to
test the significant statistical difference between
groups and presented in table (11). Significant (rL
0.01) was obtained indicating significant difference
between the means. To find which mean differs from
others, a multiple range "t" test was applied (Table
12). The significant differences were obtained when
mean values for cases-of toxic goiter weré compared
with contrql, simple and melignant goiter_mean values
(PL0.01). But there were no significent differences

between other groups.

Post-operative mean valﬁes were presented in

table 13.

Paired "t" test was done to show any gignificant
changes between pre and post-operative levels. It
ghowed significant statistical difference between pre
and post-operative serum calcium in toxic goiter cases
end melignant goiter cases (P£0.01) and (PL0.05)
respectively (Table 14). But there was no significant

difference in simple nodular goiter cases.
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2. Serum inorganic phosphorus (IP):

The mean values of serum inorganic phosphorus in
control and various thyroid disorders were presented in
table (10). The observed range from the normal control
group was found to be 3.2 mg/100 ml - 4.72 mg/100 ml.
In simple nodular goiter 6.92 % of the cases were found
higher than the normal range and 93.08 % of cases found
within the normal renge. In toxic goiter 47.27 % of
the cases were found higher than the normal range and
52.73 % of cases were found within the normal renge. |
In malignant goiter 5% of cases were found higher
than the normal renge and 95 % of cases were found

within the normal range.

Simple analysis of variance was done to test if .
there was any significant statistical differences
between the means of different groups and was found

significant (P 0.01) table 15.

Multiple range "t" test wes done to show which
meen differs from which. It showed gignificant d4dif-
ference (P £ 0.01) when toxic goiter values were com=
pared with control, simple goiter and malignant goiter
values (Table 16). The post-operative mean values and

standard error were presented in table 13.
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Paired "t" test was done to show Bignificant dif-
ference between pre and pogt-operative mean values.
It was found significant in toxic goiter group (P L
0.01) but non significant in other groupe (Table 14).

3. Calcium/Phosphorus ratio (Ca/IP ratio):

The mean values of Ca/P ratio were presented in
table 10. It showed that the control, simple nodular
goiter, toxic goiter and malignent goiter values were

close to each other.

In applying simple analysis of variance to show
the minor significant_difference, it was found non
significant (Table 17). The ﬁost-operative mean value
was presented in table (13).

To show if any significant difference between pre
and post-operative values paired "t" test was done. It

was found non significant (table 14).
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Summary of simple analysis of variance for testing the gignificance

Table (11):

of difference between the mean values of serum calcium of control

and various thyroid disorders before operation.
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Summary of multiple range "t" test for testing the significance

Table (12):

of difference hetween each two serum calcium meah values

of

the control and various thyroid disorders before operation.
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SE's for serum calc
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Mean wvalues

Table (13):

and Ca/IP ratio levels in control and various thy:oid

disorders after operation.
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Summary of results of paired "t" test for testing the

Table (14):

gignificance of difference between the pre and post -

operative mean values for each Ce, IP and Ca/P ratio.
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Table (15):

Summary of simple analysis of variance for testing the gignificance

of difference between the mean values of serum inorganic phosphorus

of control and various thyroid disorders before operation.
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Summary of multiple range ngn tegt for testing the signif

Table (16):

of difference between each two serum inorganic phosphorus mean

values of the control end various thyroid disorders before

operation.
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Melignant goiter

N.S.
N.S

p£0.01

Toxic goliter

P<£0.01
P £0.01L

Simple nodular
golter

N.S.

Group

Control

Simple nodular goiter

Toxic golter




pignificance

Summary of simple analysis of varience for testing the

Table (17):

f control and

of difference between the mean velues of Ca/IP ratio o

various thyroid disorders before operation.
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Multiple range "t" test was done to show the
difference between groups table (20). It was found
that any group was significantly different in compari-

son with the toxic group. But there'were no other

significant differences.

The post-operative mean values for total serum
thyroxine were presented in table (21). It showed big
difference between the control group and malignant
group, but slight diffemence between control, toxic

and simple nodular goiter groups.

Simple anelysis of variance was done énd showed
pignificant difference (P4 0.01) table (22). To show
which value differs from which multiple range "t"
test was applied and showed significant difference in
comparison between each group and the malignant group
values. There was no significant difference between

other groups (Table 23).

when paired "t" test was applied to show the éig-
nificant difference between pre and post-operative
values, it was found éigniricant in toxic goiter group
(P£ 0.01) and significant in malignant group (L 0.01)
but non significent in simple nodular group (Table 24).
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2e Serum triiodothyronine (szf

The mean values of serum triiodothyronine in
control and various thyroid disorders were presented in

table (18).

From study of the individual data of the control
group, the normel range wes found to be 90 ng/l00 ml to
165 ng %. On inspection of the data of different groups;
all cases of toxic goifer were found higher than the
normal renge, about 18.3 4 of the cases of simple
nodular goiter were glightly higher than the normal
range and 8l.7 % were within the normal range. In
malignant goiter group about 5% of cases showed higher
velues than the normal range and 95 % of the cases
were found within the normal range. .

Simple analysis of wvariance waé applied %o test
the significent difference between groups. It was
found significant (p£,0.01); table (25).

On applying the multiple range "t test to show
which group differs fyom which, all groups showed
significant difference when compared with toxic group,

put no other significant differences were found (Table

26).
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The post-operative mean values for serum triiodo-
thyronine were presented in table (21). It showed no |
apparent difference between control group, eimple no-
dular goiter, toxic goiter group, but there is apparent
difference between these groups and melignant goiter.

In applying simple analysis of variance %o show
the significance of minor degree of difference between
the groups, (table 27), it was found significant
(P£0.05). Then multiple range "t" test was done to
ghow which group differed from which. Malignant goiter
group Bhowgd pignificant difference'in comparison to
all groups; table (28). There Was no difference in

comparison of other groups with each other.

To show the difference between pre and post-
operative values, paired "t" test was epplied. I%
was found gignificant in toxic goiter group and mali-
gnant group but non gignificant in simple nodular
goiter group (p£0.01), table 24.



SE's for serum total thyroxine (T4) and serum

s

Mean wvalues

Table (18):

triiodothyronine (TB) levels in control and various thyroid

disorders before operation.
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is of variance for testing the significance

Summary of simple analys

Table (19):

(2,)

of difference between the mean values of serun total thyroxine

of control and various thyroid disorders before operation.
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Summary of multiple range "t" test for testing the

Table (20):

difference between each two serum total thyroxine mean values

of the control and various thyroid disorders before operation.
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Table (21): Mean values © SE's for serum total thyroxine and trilodo-

thyronine levels in control and various thyroid disorders

after operation.
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jance for testing the significance

Summary of simple analysis of var

Table (22):

of

ine

of difference between the mean velues of serum total thyrox

control and various thyroid disorders after operation.
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Summary of multiple range "t" test for testing the signif

Table (23):

cance of difference between each two serum total thyroxine

mean values of the control and various thyroid disorders

after operation.
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Summary of simple analysis of variance for testing the significance

Table {(25):

of difference between the mean values of serum triiodothyronine

control and various thyroid disorders before operation.
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Summary of multiple range "t" test for testing the

Table (26):

significance of difference between each two serum

triiodothyronine mean values of the control and

various thyroid disorders before operation.
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imple gnalysis of variance for testing the gignificance

Summary of 8

Table (27):

of difference between the mean velues of serum triiodothyronine of

control and various thyroid disorders after operation.
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Summary of multiple range "t" test for testing the signi~

Table (28):

Licance of difference between each two serum triiodo-

thyronine mean values of the control and various thyroid

disorders after operation.
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Malignant

goiter

£0.01

£ 0.05

£.0.01

Toxic goiter

.N. S‘

N.S.

Simple nodular

goiter

N.S.

Group

Control

Simple nodular goiter

Toxic goiter
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D. Serum parathyroid hormone in control and various

thyroid disorder groups before and after operation:

The mean values of serum perathyroid hormone in
control group and various thyroid disorder groups were
presented in table (29). The mean value of simple no-
dular goiter group and malignent goiter group were close
to the mean value of control group. But the mean value

of the toxic goiter group was lower then that of the

control group.

The obteined range of the control group was.found
1.85 to 2.15 m UI/ml. From study of the individual
data of different groups, we found about_43.23 % of
cases of toxic golter grou@ showing lower values than
the obtained range and 56.77 % of cases were found
within the normal range. The simple nodular goiter
and malignant cases were found within the normel

range.

Simple analysis of variance was applied and
showed significent difference between groups (P£0.01)
teble 30. To show which meen differed from which
multiple range “t“.teét was applied and showed s8ig-

nificant difference when toxic goiter group mean value
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was compared with control, gimple nodular goiter
group and malignant goiter group mean values (pL0.01),
table (31). But there were no other significant dif-

ferences.

The post-operative mean values were presented in
table (29). Toxic golter group and simple nodular
goiter mean velues were close to the control mean
value but malignent goiter mean value _showed marked
difference. Simple analysis of variance was applied
to the post-operative values and was found significant
(£0.01), tadble (32). To show which mean differed
from which multiple range ng test was done. Signifi-
cant difference was obtained when malignant goiter
was compared with other groups (PL0.05); table (33).
To show if any gignificant difference between the pre
and post-operative mean values, paired "t test was
applied and was found gignificant in toxlic goiter group
(p£ 0.01) and in malignant goiter group (p£0.01) dut
non significant in simple nodular goiter group (Table

34).



Mean values & SE'S for serum parathyroid hormone levels

Pable (29):

in control and various thyroid disorders before and

after operation.
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Sumary of multiple range "t" itest for testing the significance

Table (31):

of difference between each two serum parathyroid hormone

meall

values of the control and various thyroid disorders before

operation.
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Pable (32): Summary of simple analysis of variance for testing the significance

of difference between the mean values of serum parathyroid hormone

of control and various thyroid disorders after operation.
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summary of multiple range "t test for testing the

mable (33)

significance of difference between each two serum

parathyroid hormone mean values of the control and

various thyroid disorders after operation.
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Pable (34): Summery of results of paired "¥" test for testing the

significance of difference between pre and post-operative

mean values for serum parathyroid hormone.
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E.

1.

3

4e
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Correlation coefficient between different parame-

ters in toxic goiter group: (Table 35)

Correlation coefficient test was applied between
T4 and serum calcium end positive correlation
was found between them (PL0.01) i.e. if serum T,

increased, serum calcium would increase (Figure 3).

Correlation coefficient test was applied Dbetween
T4 and serum IP and positive correlation was found
(P£0.01) i.es. when serun Ty increesed, serum IP

would increase (Figure 4).

correlation coefficient test was applied between
T4 and Si PTH and negative correlation was found
(PL0.,01) i.e. if serum T, increased, Si PTH would

decrease (Figure 5)e

Correlation coefficient test was applied between
serum T3 and serum Ce and positive correlation was

found (P£0.01) i.e. 1f serum T, inoreased, serum

ca would increesse (Figure 6).

Correlation coefficient test was applied between
serum T3 and serum IP and positive correlation was
fomnd (PL0.01) i.e. 1if T, increased, Serul 1P

would increase (Figure e



F.
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Correlation coeffiéient test was applied between
serum T3 and Si PTH and negative correlétion was:
obtained (PL0.01) i.e. 12 serum T, increased,
si PTH would decrease (Figure 8).

Correlation coefficient test was applied between
serum Ca and Si PTH and negative correlation was
found (PL0.01) i.e. if serum Ca increased,
si PTH would decrease (Figure 9). '

Correlation coef ficient between different parame-—

ters in simple nodular goiter group and malignent

goiter group:

No significant correlation was found between

different parameters in both groups.

G.

Radiological finding:

No specific radiologicel finding was found after

X-rey examination of the hands, skull end clavicle.

Also there was o finding in rediclogical examination

of the urinery tract.



and

Correlation coefficiency between thyroid function tests

Table (35):

serum celcium, serum phosphorus and serum parathyroid hormone.
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Serum parathyroid

hormone

R 0.915
p {o0.01

R 0.884

? £ 0.0

R 0,938

p £ 0.01

Serum phosphorus

R 0,969

P £ 0.01

R 0.929

PL 0.01

Serum calcium

R 0.984

P £ 0.01

R 0.990

p £0.01

e

Serum total thyrox

e

>

Serum triiodothyro

Serum calci
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§ P £ 0.01
14 ¢
-
(=}
3
Q 12+
3.
10
8 -
{ 1 { 1 1 |
8 10 12 14 16 18
Sei-wn Ca mg/100 ml
Pige 3 Correiation coefficlent between serum

T4 & serum Ca.
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Serum IP mg/100 ml

Fig. 43 Correlation coefficient between serum

T, & IF.
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20 r Y = 3.926 x + 0.169
r ="'"0.915
P L 0,01

18

16 |

14

Serum T, ug/100 ml.

12 +

L

L i L

0.8 1 l.2 1.4 1.6 1.8

Serun PTH m UI/ml

Fig. 5: Correlation coefficient between serum

T4 & Si PTH.
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Y= 8.353 X + 8.69
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P £ 0.01
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Pig. 63 Correlation coefficient hetween serum

T. & serum Ca.
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Serum ']I‘3 ng/100 ml.
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r = 0.929
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Pig. T correlation coefficlient between

geruin T3 & gerum IF.



Serum T3 ng/100 ml.
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Pig. 8: Correlation coefficient between serum T3

& Si FTH.
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Fig. 9: Gorrelation coefficient between serum

Ca & Si PTH.




