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ABSTRACT

Introduction: Thymus consists of two pyramidal lobes. It is located in the mediastinum behind the sternum and
in front of the pericardium and great vessels of the heart. The present study has been undertaken to highlight
some important points in morphometry of foetal thymus gland.

Materials and Methods: In the present study 30 foetuses (12-38 week) were studied. The obtained foetuses were
fixed in 10% formalin. After proper fixation they were subjected to dissection. The length and breadth of gland
was measured by vernier caliper in centimeters. Weight of the gland was measured using electronic weighing
machine. Naked eye examination done for number of lobes.

Results: The average length of the thymus at 12* week was 0.2cm on right side and 0.2cm on left side, it was
increased to 4cm on right side and 4.5cm on left side. The average breadth of thymus was 0.12cm on right side
and 0.10cm on left side at 12*" week which was increased to 2.2cm and 2.6¢cm on right & left side respectively at
38" week. The average weight of thymus was 0.1 gm at 12" week and 8.2 gm at 38" week. The majority of thymus
26(86.67%) shows presence of two lobes.

Conclusion: All parameters length, breadth and weight of thymus show gradual increase with advancing gestational
age with significant changes. There are wide variations in number of lobes of thymus gland.
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INTRODUCTION and cell rearrangement transform this zygote

Interest in human development is very intoamulticellular human being [1].

wide spread largely because of the curiosity
about our beginnings and desire to improve the
quality of life. Human development begins at
fertilization when a male gamete or sperm unites
with a female gamete or oocyte to form a
single cell, a zygote. With the formation of
zygote (single celled stage), fetal development
begins. Cell division, cell migration,
programmed cell death, differentiation; growth
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The word thymus comes from the Latin deriva-
tion of the Greek word thymos, meaning “warty
excrescence.” Because thymos also means
“soul”or”spirit,” the thymus was misrepresented
as the seat of the soul by ancient Greeks.
Galen[2] of Pergamum (130-200A.D.), who first
noted that thymus was proportionally largest
during infancy, referred to the thymus as the
“organ of mystery”[3].
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Towards the end of sixth week each third
pharyngeal pouch shows a pronounced ventral
sacculation, and the entire pouch is set free in
the week following. At first hollow, these
thymic primordia rapidly becomes solid
epithelial bars. The lower end enlarge and unite
superficially during the eighth week to
foreshadow the definitive organ[4]. Defective
pathway of the embryological descent of the
thymic primordia may lead to a clinical
spectrum of anomalies of the thymus [5].

Ectopic thymic tissue is found in 25% of the
population [6]. Ectopic thymic tissue may lead
to development of some lesion like a solid mass
representing ectopic thymic tissue, thymic cyst
and cervical thymoma(7].

Thymus consists of two pyramidal lobes. It is
located in the mediastinum behind the sternum
and in front of the pericardium and great
vessels of the heart in the adult. The primordia
of thymus develop in the region of superior neck
in early fetal life and reach final destination in
the mediastinum by progressive descent[8].

At birth the thymus is most often bilobar. The
thickest part of the gland at birth is not at
superior thoracic aperture but lies immediately
above the base of heart. The right lobe of
thymus measures c.9mm and left c.11lmm in
normal children’s. After the age of 20 years it
decreases to ¢.5-6mm in thickness[9]. The
breastfeed infants had thymuses on an average
twice the size of those in formula fed infants[10].

The present study has been undertaken to high-
light some important pointsin morphometry of
normal human foetal thymus gland.

MATERIALS AND METHODS

Morphometric study of thymus gland in human
foetuses of various gestational ages was
carried out in the department of anatomy in
collaboration with department of obstetrics and
gynaecology during the academic year
2013-2015.

In the present study 30 normal foetuses were
obtained from the department of obstetrics &
gynaecology government medical college and
hospital with the permission of professor & head
of department. These fetuses included the
spontaneous abortus and still born. For the above

Int J Anat Res 2020, 8(2.1):7424-29. ISSN 2321-4287

purpose the approval was also taken from the
local ethical research committee.

A full anatomical examination was performed
in all specimens to document normal anatomi-
cal development. A standard proforma was
designed and used to maintain a protocol in
selecting only the normal foetuses. Thus, this
helped avoiding any kind of bias in the current
study. Twin foetuses and foetuses with gross
anomalies were omitted from the study.
Foetuses were collected within 3-4 hoursimme-
diately after the delivery to avoid post-mortem
changes.

The fixation of the foetuses was ensured by in-
jecting 10% formalin locally on various sites with
the help of 10ml syringe and 20 no. needle in
cranial cavity, thoracic cavity, in the neck and
subcutaneously in upper and lower limbs. All the
fetuses were carefully dissected after allowing
them to fix for a period for 7-15 days after un-

dertaking the process of embalming. [Fig. 1]
Fig. 1: Dissection Showing Thymus Gland In situ of 36
week foetus.

Fig. 2: Showing measurement of Thymus Gland (36 week)
by Vernier caliper (cms).

7425



Vaishali Sitaram Kirwale, S. S. Dhapate. MORPHOMETRIC STUDY OF HUMAN FOETAL THYMUS.

Measurements of External parameters: The
length of gland was measured from above down-
wards by vernier caliper in centimeters. The
breadth of the gland was measured by vernier
caliper in centimeters. [Photo 2] Weight of the
gland was measured using electronic weighing
machine. The gland was observed with naked
eye for presence of number of lobes.

OBSERVATIONS AND RESULTS

The following are the parameters studied;
1. Length of right and left lobe of thymus
2. Breadth of right and left lobe of thymus
3. Weight of thymus

4. Number of thymic lobes

For the purpose of study and comparison with
other researchers the fetuses were divided into
14 groups initially. When there was more than
one fetus in a particular group, the average was
calculated for that group. The parameters were
studied in the normal fetuses which were
procured and the data was collected, tabulated
and analyzed statistically.

Length of thymus gland: Length of the thymus
gland was measured in each foetus by using
vernier caliper (in cm). When there was more
than one foetus of the same gestational age,
average length calculated for that particular age
group .Ilt was observed that the length of
thymus gland at 12 week of gestation was
0.2cm on right side and 0.2 cm on left side. It
was increased to 4cm on right side and 4.5cm
on left side at the 38" week of gestation. By
using this data, graph was plotted. (Graph 1)

Graph 1: Average gland length at different gestational
age.
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This graph shows that average length of both
the lobes of thymus increases with increase in
gestational age. The length of left lobe of is rela-
tively greater than right lobe 30week onwards.

Breadth of Gland: Breadth of the thymus gland
was measured in each fetus by using vernier
caliper (cm). When there was more than one
fetus of the same gestational age, the average
breadth calculated for that particular age group.
The obtained data was tabulated in It was
observed that the breadth of thymus gland at
12" week of gestation was 0.12cm on right side
and 0.1 cmon left side. It was increased to 2.2cm
on right side and 2.6cm on left side at the 38th
week of gestation. By using this data, graph was
plotted. (Graph 2)

Graph 2: Average gland breadth at different gestational
ages.
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Graph 3: Average thymus gland weight at different
gestational ages.
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This graph shows that average breadth of both
the lobes of thymus increases with increase in
gestational age. The breadth of left lobe of is
relatively greater than right lobe 22week
onwards.

Weight of Thymus Gland: The weight of
thymus gland was measured in each fetus by
using electronic weighing machine. It was
observed that the weight of thymus gland was
0.1 gm at 12th week of gestation and itincreased
to 8.2 gm at the 38th week of gestation.

By using this data, graph was plotted. (Graph 3)

This graph shows that average weight of the
thymus increases with increase in gestational
age.

Number of thymic lobes: In the present study
thymus glands were observed for the presence
of number of lobes. The two lobes were present
in majority of glands about 26 (86.67%).Three
glands 3 (10%) shows presence of three lobes.
Only 1 (3.33%)was having four lobes whereas
glands with single lobe did not observed in the
present study.

DISCUSSION

The present study was carried out with an
attempt to delineate the proper development of
the human foetal thymus gland. Different
morphometric parameters were included in the
study in order to elaborate the developmental
changesin the thymus gland. The thymus gland
was studied in the intrauterine life of a foetus
from a period of 12 weeks of gestation till term.

Differences in studies and conclusions exist on
account of different authors regarding the
dimensions of thymus gland were discussed on
the basis of observations and results obtained
during the course of the study. Further, these
findings were compared with established litera-
ture and with the observations of researchers
who have undertaken the study of thymus gland
in the past.

As mentioned earlier the various parameters
which were studied are analysed in relation to
the thymus gland.

Length of thymus gland: The length of the
foetal thymus at different gestational age was
measured in centimeters. The findings of the
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present study showing calculated mean and
standard deviation were tabulated in the
tableno.1

Table 1: Mean length and standard deviation of gland at
different gestational age groups.

Fetal Gland Length( cm)

t

etal group Present Study (mean & std.dev)

(weeks)
Right lobe Left lobe

12-20 0.8272 +0.4839 0.7818 + 0.4423
21-28 2.2454 + 0.3933 2.0454 + 0.3670
29-38 3.2375 +0.5012 3.5+0.6071

The findings of length of thymus (right & left
lobe) were compared with the results of previ-
ous worker.

K.Vijaya lakshmi et al [11] concluded that length
of right lobe of thymus in group 1,1l and Il was
0.6727, 1.6625 and 3.605 respectively. These
findings are more or less similar with the find-
ings of present study.

Mamta Rani et al [12] stated that mean length
of right lobe of thymus was (0.98+0.47) in
groupl(upto 20wks), (1.63+0.33) in groupll (21-
30wks) and (3.94+1.05) in group Il (31-40wks).
These findings shows similarity in group | and
group Il findings of present study.

Yekeler et al[13] reported the maximum
craniocaudal length of thymus which was
(31.2+4.4)cm in 31-40 week foetuses.

The findings of length of left lobe were also
compared with k Vijaya Lakshmi et al[11], (0.55,
1.79, 3.74)and Mamta Rani et al[12], (0.90, 1.65,
3.86) in all three groups. These findings are more
or less similar to the findings of present study.

Breadth of thymus gland: The breadth of the
fetal thymus at different gestational age was
also measured in centimeters.

Table 2: Mean breadth and standard deviation of gland
at different gestational age groups.

Gland Breadth (cm)
Fetal group
(weeks) Present Study (mean & std.dev)
Right lobe Left lobe
12-20 0.4381 + 0.2307 0.4090 + 0.2022
21-28 1.1545 +0.3142 1.3545 + 0.2944
29-38 1.875 + 0.1908 2.2625 +0.2263

K.Vijaya Lakshmi et al[11] found that breadth
of right lobe of thymus was 0.2636, 0.6562, 3.1
in group |1l and lll respectvely whearas it
was 0.4381, 1.1545, 1.875 in present study. The
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values of gland breadth given by K.Vijaya
Lakshmi[11] shows difference in the means of
second and third (21-28& 29-38) group in
present study.

Aksh Dubey et.al[14] conducted a study by mea-
suring transverse diameter of fetal thymus and
concluded that average transverse diameter of
right lobe of fetal thymus at 12* week of gesta-
tion was 6.2 mm which was increased to 17 mm
at 38" week.

Mamta Rani et al[12] concluded that maximum
breadth of right lobe of Thymus was (0.40+0.14),
(0.87+0.29) and (3.34+0.70) in group LIl and 1lI
respectively.

Whereas present study shows that average
breadth of right lobe of thymus at 12" week was
0.12cm (1.2mm) which was increased to 2.2cm
(22mm) at 38™ week.

The breadth of left lobe of gland at different
gestational age groups were compared with pre-
vious authors. The findings of group I Il and Il
were 0.30, 0.61, 3.27 reported by K Vijaya
Lakshmi[11] whereas it was 0.40, 1.35 and 2.26
in the present study.lt was seen that the values
of gland breadth given by K.Vijaya Lakshmi was
more or less similar to the findings of the present
study upto 20 weeks only.

Aksh Dubey et al[14] concluded that average
transverse diameter of leftt lobe of fetal thy-
mus at 12" week of gestation was 4.3 mm which
was increased to 22 mm at 38" week.

The maximum transverse diameter of left lobe
of Thymus in group I,Il and Ill was (0.44+0.23),
(0.72+0.40) and (3.46+0.58) respectively
reported by Mamta Rani et al[12].

Yekeler et al[13] concluded that maximum trans-
verse diameter of thymus was found to be of
mean value 29.3+3.3 mm in foetuses of 31-40
weeks.

Present study shows that average breadth of left
lobe of thymus at 12" week was 0.10cm (1.0mm)
which was increased to 2.6cm (26mm) at 38t
week.

Weight of thymus gland:

The weight of thymus gland at different gesta-
tional age was also measured in grams. The
gland weight at 12 weeks gestationis 0.1 grams
whereas it was increased to 8.2 grams at 38
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weeks of gestation.
Table 3: Mean weight and standard deviation of gland at
different gestational age groups of present study.

Fetal group Gland Weight
(weeks) (gm)
12-20 0.27 +0.1371
21-28 1.85 E 0.8347
29-38 5.32 ; 1.6385

The average values of gland weight given by
K.Vijaya Lakshmi[11] were 0.40, 2.21, 6.76 gm
in group LIl and Il whereas it was 0.27, 1.85,
5.32 in three groups of present study. These
findings are more or less similar to the findings
of the present study with slight difference in the
means of individual group.

The weight of thymus in group | was
(0.594+0.336), in group Il was (1.99+0.88) and
(8.56+3.01) in group Ill stated by Mamta Rani et
al[12] which shows wide difference in group IlI
gland weight with present study.

Number of thymic lobes: The percentage
incidence of number of thymic lobes of present
study was compared with Krishmurthy et al[8]

(Table 4).
Sr.no | No.of lobes | Krishnamurthy et al | Present study
1 Two 74% 86.67%
2 Three 13% 10%
3 Four 13% 3.33%
4 Single 0% 0%

The incidence of two lobes thymus was largest
(74%) in theglands studied by Krishnamurthy[8]
and also in the present study which was (86.67%)
among 30 thymus studied.

CONCLUSION

All the parameters Length, Breadth and Weight
shows gradual rise in relation to gestational age
with significant changes. The thymus shows
wide morphological variations in it’s number of
lobes. These parameters and variations are very
helpful for the radiologists in imaging and for
surgeons during thymectomy.
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