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THYROID VOLUME OF SCHOOLCHILDREN IN BUDAPEST
AND IT'S RELATIONSHIP TO AGE, BODY HEIGHT,
BODY WEIGHT, BODY SURFACE AND SEX

1. Szécsényi-Nagy, Zs. Kovdcs, F. Péter

Buda Children's Hospital, Budapest, Hungary

Abstract: The clinical estimation of the thyroid size (by palpation, inspection and measurement of the neck
circumference) is inaccurate and irreproducible. The main purpose of present study was to introduce US-scan
for practical and accurate measurement of thyroid volume and establish a "normal range" in Budapest's
schoolchildren. Comparing the data (used SPISS mathematic program) the thyroid gland's size was correlated
to age, body height, body weight and body surface. A significant difference was demonstrated between the right
and left lobes and an increasing total volume was found at the pubertal acceleration. This scanning method is
noninvasive, inexpensive and rapid, without any discomfort 1o the patient. The authors suggest a subregional
US screening for goiter caused by iodine deficiency in the paraendemic areas.
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Introduction

The authors look for an appropriate technique for volume determination, which
correlates well to the real size of in situ organ and which is reproducible, safe, harmless
and can be repeated unlimitedly without inconveniences. The sonography (US) is such a
procedure and opens a new perspective for in vivo anthropometry. The US together with
scintiscan are preferred diagnostic methods of adult's thyroid. The US successfully
delineates the thyroid's size, surveys it's echopattern and it is suitable for differentiate the
solid nodular or mixed nodular from cystic lesions and the palpable intra-, from
extrathyroideal disturbing objects. In certain diagnoses the evaluation and the follow-up
of the thyroid volume are particularly informative during the treatment. In the last
decade the US was widespread available and gave larger and larger assistance in the
identification of suspicious cases (applying as screening method still symptomless cases
can be discovered). In thyroid volume estimation methods based on inspection and
palpation average errors (30%) were found by Tannahill and Igl (1978) in comparison
with ultrasound.

Material and Method

The main purpose of the present study was the application of a practical and accurate
ultrasonic scanning investigation for determining of thyroid size and establishing a
"normal range" for Budapest's schoolchildren. 1380 healthy children (suburb and inside
of Buda) were investigated. Sonography was performed with real-time sector scanner
(TOSHIBA-SAL 38B) applied 7.5 MHz transducer and the appropriate waterbag kits.
For the imaging the subjects were ordered to take a supine position with a pillow under
their shoulder and neck was hyperextended. The long axis (L), the short axis (W), and
the thickness (D) of each thyroid lobes were measured (Fig. 7). The volume of thyroid
gland was determined by using the standard geometric formula for prolate ellipsoid
spheroid, L x W x D x 0.523 (Brunn et al. 1981) initiated in Hungary by Gonczi et al.
(1985).
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Fig. 1: Measurement of the thyroid's parameters and the Brunn's calculation
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Fig. 2: Percental distribution of thyroid volumes, in boys and girls

Result and Discussion

Six parameters of thyroid and the calculated thyroid volumes were tabulated in annual
arrangement, separately for girls and boys. The mean values and standard deviations
were calculated. The percental distribution of thyreoid volumes was demonstrated by
Tabl. 1-2, and Fig. 2. The mean volumes of Budapest's children (according to age-
groups are essentially similar to the measurements of the following authors and working
groups: Miiller-Leisse C. Heidelberg (1988), Gutekunst R. Liibeck (1985), and to the
parameters published by Zubovszky GA Moscow (1989). These data originate from
paraendemic or exactly from endemic iodine deficient areas. In non iodine deficient area
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Table 1. Ultrasonically measured parameters of thyroid lobes in Boys and girls

(mean, SD in mm)

Right lobe Left lobe
Age
0ea)  Width Depth Length Width Depth Length
Boys
6 1322 86+2 35619 130+2 12%1 33416
7 1432 9.0+2 3825 13.6+2 83+2 369+4
8 13.5%2 89+2 406t5 13542 80t1 380+4
9 142+2 9.0+2 4255 14412 82+1 40.1+4
10 15412 93+2 445+5 15.0+2 85+2 42016
12 16212 9.91+1 48.1%5 16.012 9.3%2 46016
13 17.0%3 109+2 502+7 16313 10.0+2 48316
14 1813 11.7+£3 51.5%7 17.2+3 10612 4996
Girls
6 13.6+3 80+1 33.8+4 13.6+2 8611 30.8+2
7 13412 872 39.7%5 13.5%£2 T1£2 37.8%6
8 14112 9.2+2 4065 13.812 8212 38.75
9 140t2 9.0%1 4155 13912 88t1 40.6t4
10 14712 9.8+2 44016 15.1 %2 85+1 422+5
11 155+3 10.0+2 4625 1502 9.0t1 45.1%5
12 16.7+2 10.7+2 490+5 16.7+3 9.8+2 47.7+5
13 17.7+£3 11.0+2 509+6 17.2%3 10.3+2 49618
14 182+3 11.3+£2 53.2+7 1832 10.5+2 5247
Table 2. Normal volume of the thyroid gland in boys and girls (cm3)
Percentiles
Age Volume
geary N
Mean +SD 3 10 25 50 75 90 97
Boys
6 5 445 1.79 — — 3.12 3.57 6.21 — -
7 57 4.89 152 2.49 3.03 3.76 4.90 5.41 6.48 9.62
8 60 4.77 1.23 297 3.42 3.78 4.94 5.51 6.72 7.32
9 72 5.38 122 313 368 442 543 618 704 814
10 61 6.25 1.66 3.02 4.05 5.20 6.09 7.21 8.66 9.84
11 73 6.80 2.06 3.60 4.66 5.26 6.74 7.80 920 13.20
12 79 71.74 1.98 4.57 5.30 6.39 7.52 890 10.70 12.10
13 98 9.29 338 443 5.64 6.91 873 1075 1376 16.21
14 58 10.77 3.52 550 673 809 1053 12.14 1596 19.64
Girls
6 5 391 1.13 . — 2.80 3.87 5.02 — —
1 54 4.56 130 2.12 3.10 3.67 441 5.31 6.32 7.56
8 76 5.16 153 2.84 3.61 4.06 4.80 6.23 7.02 8.75
9 70 5.39 1.28 3.02 372 450 5.24 6.26 7.06 TS
10 71 6.37 212 3.36 4.08 4.67 6.41 7.34 8.83 12.25
11 73 7.10 2.10 3.37 4.60 5392 6.66 860 1020 11.86
12 84 8.83 2.57 535 601 657 820 10.54 1267 14.73
13 85 10.17 3.59 470 650 7.40 10.10 12.13 1540 17.15
14 63 11.23 313 6.22 7.87 884 10.82 12.87 16.02 18.70
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Fig. 3: The mean difference between the right and left lobes of thyroid lobes in boys and girls
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Fig. 4: Relation between the thyroid volume and the body weight, in boys and girls
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Fig. 5: Relation between the thyroid volume and the body height, in boys and girls
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Fig. 6: Relation between the thyroid size and the body surface, in boys and girls
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in Sweden (Ivarsson et al. 1989) the identical age-groups have half as large thyroid
volumes than those of Hungarian children. In comparison the distribution of goiter
frequency in Hungary (1950-1990) and the regional iodine concentration of dringking
water put the question in a peculair light. The frequency of iodine deficient goiter in its
tendency is being moderated in numerous county, while in other area of Hungary it
stagnates or is being deteriorated (see Zala or Heves and Gydr-Sopron-Moson countys).
The causal relation between the iodine deficiency and the goiter is wiedly known. Nearly
one half of the Hungarian population gets less than 10 pg/l iodine by drinking water and
further 30% get not more than 25 pg/l iodine. Consequently the iodine supplementation
by drinking water is insufficient all over the country. This lays a great stress on the
importance of iodine prophylaxis in the general health.

We should like to illustrate with Fig. 3 that the right lobe is significantly larger than
the left (the mean difference is 0.5 cm3 in girls and boys alike). Miiller—Leisse (1988)
found bigger difference i.e. 0.8 cm3, while Ueda (1990) didn't observe inequality.
Around puberty the great diversity of the body weight and body height, motive the
reference of these parameters in thyroid investigation (Fig. 4 and 5). On Fig. 6 the
thyroid size related to body surface was estimated. The best correlation (by Pearson
calculation) was found between thyroid volume and body surface area (Table 3).

Table 3. Correlation between the ultrasonically measured thyroid volume
and the age, body weight, body height and body surface

Thyroid Body Body Body
volume age weight height surface
Boys
[ 0.6301 0.6610 0.6820 0.6861
no= 563 563 563 563
p = 0.000 0.000 0.000 0.000
Girls
r = 0.6907 0.7133 0.7175 0.7342
n = 578 578 578 578
p = 0.000 0.000 0.000 0.000

On screening the 1380 children by US examination the following appeared
alterations: 5 children had clinically unambiguos goiter stadium IL-III., in further 41
cases the thyroids exceeded the percentile 97 on our tabulation, 3 children had cystic
lesions and in cases of 4 children Hashimoto's thyroiditis was revealed. That calls
attention to relative frequency of these disorders in schoolage. The authors have no
doubt that the integration method suggested by Rasmussen and Hjorth (1974) and a new
self-acting US scanner projected by Yokoyama et al. (1986) will revolutioniez the
thyroid volumetric proceeding.

Summary

The ultrasonic investigation as anthropometric method was adopted. The thyroid
results were tabulated annually in age groups into percent distributions separately of
both sexes. The increasing thyroid volume has been confirmed with increasing age. In
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femals the thyroid size preceedes that of the males at the age of 8-10 years, and the
range of standard deviation expands at the age of 10, one year before the boys.
Significant correlation has been demonstrated between thyroid volume and age, body
weight, body height and body surface in both sexes. The difference between the
"normal" thyroid volumes registered on several geographical areas is explicable with
variations of iodine intake, altered genetic background or different alimentation factors.
The acceleration at puberty was revealed in growth of thyroid glands. Because of the
wide variation of body weight and body height in these age-groups it looks reasonable to
refer the thyroid volume to the above mentioned parameters. The US thyroid volumetry
may give assistance at the proper time to recognize the subregional disturbances of
iodine supply and attracts our attention to the higher frequency of thyroid disorders in

adolescence.
%*

Paper presented at the Conference of the Pediatric-Anthropological Subsection of the Anthropological Sec-
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