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Introduction: The thymus is a primary lymphoid organ. It is a bilobed structure divided into lobules by the
connective tissue septa. Each lobule consists of a cortex and medulla. Most of the studies regarding early foetal
histology of this organ are animal based. The present study has been undertaken to highlight some features
regarding histogenesis of human foetal thymus.

Materials and Methods: In the present study, 30 normal human stillborn/aborted foetuses were studied. The
obtained foetuses were fixed in 10% formalin. After proper fixation they were subjected to dissection. The
obtained specimens were processed by standard paraffin block making procedure. Sections were taken and
stained with haematoxylin & eosin. The stained sections were examined under light microscopy using 10x and
40x optical magnifications and photographs taken.

Results: At 12th week, capsule was thin and cortico-medullary differentiation not much prominent. Epithelial
cells and lymphocytes were present. Hassall’s corpuscles were very small and immature. Distinct lobulation was
seen at 18th week with well differentiated cortex and medulla. The gland became more distinct from 21stweek
onwards with increased number of Hassall’s corpuscles of various types. 29 week onwards the thymus gland
revealed an adult histological picture.

Conclusion: All structural changes viz cortico-medullary differentiation, lobulation and maturity of Hassall’s
corpuscles occurred within the first 18 weeks of gestation.
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The thymus is a primary central lymphoid organ
and a key regulator of the immune system, and
is responsible for cellular immunity of the body.
It is a bilobed structure divided into lobules by
the connective tissue septa. Each lobule con-
sists of cortex and medulla [1].
Thymus consists of two pyramidal lobes. It is
located in the mediastinum behind the sternum

and in front of the pericardium and great ves-
sels 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 [2].
The details of microscopic & morphometric de-
velopment of the thymus are not studied to great
extent in the human fetuses and most of our
knowledge regarding early fetal histology of this
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MATERIALS AND METHODS

organ is based on the studies in different ani-
mals. Thus the findings of different workers are
found to be not consistent and are contrasting
in most of the cases. The present study has been
undertaken to highlight some important points
in histogenesis of normal human foetal thymus
gland.

RESULTS

Histological study of Thymus gland in human
foetuses of various gestational ages was car-
ried out in the department of Anatomy in col-
laboration with department of Obstetrics and
Gynaecology  S.R.T.R Medical college
Ambajogai, Maharashtra, India.
In the present study 30 normal foetuses were
obtained from the department of Obstetrics &
Gynaecology S.R.T.R Medical college and hos-
pital Ambajogai with the permission of Profes-
sor& Head of department. These fetuses in-
cluded the spontaneous abortus and still born.
For the above purpose the approval was also
taken from the Local Ethical Research Commit-
tee.  A full anatomical examination was per-
formed in all specimens to document normal
anatomical development. A standard proforma
was designed and used to maintain a protocol
in selecting only the normal fetuses.  Twin foe-
tuses and foetuses with gross anomalies were
omitted from the study. Foetuses were collected
within 3-4 hours immediately after the delivery
to avoid post-mortem changes.
The obtained foetuses were fixed in 10% for-
malin. After proper fixation they were subjected
to dissection. All the specimens were processed
by standered paraffin block making procedure.
The sections were taken by rotatory microtome
and stained with haematoxylin & eosin. The
stained sections were examined by using light
microscope under 10x and 40x optical magnifi-
cations, photographs were taken.
Foetuses were arranged into three gestational
age groups as follow:
Group I- 12-20 weeks,
Group II- 21-28 weeks,
Group III- 29-38 weeks.

Connective tissue septa (trabeculae) extend
from capsule into the parenchyma. Small imma-
ture connective tissue septa arising from these
trabeculae extended partially into the lobule
were seen (Fig. 1). Cortico-medullary differen-
tiation was not that much prominent, lympho-
cytes present at this stage. Lymphocytes can be
differentiated by large dark blue staining nucleus
with faint eosinophilic cytoplasm. Immature
blood vessels were seen in the connective tis-
sue of capsule & trabeculae. Epithelial cells were
seen at this stage. The cells can be differenti-
ated by the pale staining nucleus with eosino-
philic cytoplasm, the cells shows cytoplasmic
extensions forming network. Hassall’s cor-
puscles were seen at this stage. These were very
small & immature (Fig. 2).
At 14th week the connective tissue septa were
wider& Lobulation is still continued at this stage.
Corticomedullary differentiation was still con-
tinued. Epithelial cells were irregular in shape
with many processes extending among the lym-
phocytes. Few small Hassall’s corpuscles were
visible in the medulla as concentrically arranged
epithelial cells with central eosinophilic mass.
At 18th week Distint lobulation was seen. The
thicker connective tissue septa penetrate deeper
into the substance of gland. Lobules increased
in size, with increase in lobulation.
Corticomedullary differentiation was complete
at this stage.  At the periphery of lobules nu-
merous and densly packed lymphocytes form-
ing darkly stained cortex were seen.  At the cen-
tre lymphocytes were fewer and forming lightly
stained medulla. Medulla continuous with one
lobule to another (Fig. 3). Larger blood vessels
were seen in the surrounding connective tissue
capsule, trabeculae & parenchyma of thymus.
Many  Hassalls  Corpuscle seen at various stages
of development. Juvenile type composed of one
or two hypertrophic reticuloepithelial cells. Pre-
mature type composed of small groups of hy-
pertrophic cells showing early processes of kera-
tinization, but without a flattened aspect, or a
tendency to concentric disposition. In mature
stage, the reticulo-epithelial cells appeared flat-
tened and disposed concentrically around kera-
tin and a mix of degenerated lymphocytes and
macrophages, with or without empty space.
Some Hassall’s corpuscle of juvenile type, some

Group-I (12-20 weeks): At 12th week gland was
seen to be composed of delicate capsule.
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Fig. 1: 12 week 10x 1) Capsule, 2) Connective tissue septa, 3) Lob-
ule, 4) Blood Vessel, 5) Immature Connective tissue Septa.

Fig. 2:  12 week 40x 1) Hassall’s Corpuscle, 2) Lymphocytes, 3)
Epithelial cells.

Fig. 3: 18 week 10x 1) Connective tissue septa, 2) Blood Vessel, 3)
Medulla, 4) Cortex.

Fig. 4:  18 week 40x 1) Juvenile Hassall’s Corpuscle, 2) Immat Cor-
puscle, 3) Mature Hassall’s Corpuscle,  4) Epithelial Cell, 5) Lym-
phocytes, 6) Blood Vessel

Fig. 5: 26 week 10x 1) Connective tissue septa, 2)Cortex, 3) Me-
dulla, 4) Blood Vessel.

Fig. 6: 26 week 40x 1) Advanced  Hassall Corpuscle, 2)Epithelial
Cell, 3) Lymphocyte, 4) Blood Vessel, 5) Juvenile Hassall Corpuscle.

Fig. 7: 28 week 40x 1) Advanced  Hassall Corpuscle, 2) Juvenile
Hassall Corpuscle, 3) Immature Hassall Corpuscle, 4) Advanced
Hassall Corpuscle, 5) Lymphocyte, 6) Epithelial Cell, 7) Blood Ves-
sel.

Fig. 8:  32 week 10x 1) Lobule, 2) Connective tissue septa, 3) Blood
Vessel, 4) Hassall’s corpuscle.
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Fig. 9: 36 week 40x 1) Lymphocyte, 2)Epithelial Cell, 3) Immature
Hassall Corpuscle, 4) Advanced Hassall Corpuscle.

Fig. 10:  32 week 40x 1) Advanced Hassall Corpuscle, 2) Lympho-
cyte, 3) Epithelial Cell, 4) Blood Vessel.

Fig. 11: 38 week 10x 1) Connective tissue septa,2)Cortex, 3)Me-
dulla, 4) Hassall Corpuscle, 5) Blood Vessel.

Fig. 12: 38 week 40x 1) Advanced Hassall Corpuscle, 2) Mature
Hassall Corpuscle, 3) Lymphocyte, 4) Epithelial Cell.

of premature type and mature type were seen
(Fig. 4).
The gland appears to be fully differentiated at
this stage.
GROUP-2 (21-28 weeks): Connective tissue of
capsule covering the gland became very much
distinct at this stage. Septa (trabeculae) became
more extensive at this stage. Connective tissue
septa (trabeculae) also became thin and fine.
Cortex and medulla became very much distinct
at this stage. There was dense population of
lymphocytes in the cortex and fewer in the me-
dulla. Clear demarcation between cortex and
medulla was seen (Fig. 5).   Larger blood ves-
sels were seen in the connective tissue septa.
Also smaller blood vessels were seen at
corticomedullary junction. The observed blood
vessels were of larger size than that of previous
group. Also observed blood vessels were more
numerous & extensive. Epithelial cells were ir-
regular in shape with many processes forming
network.
Numbers of Hassall’s corpuscle were more than
that of previous stage. Various types of Hassall’s
corpuscle were seen such as Juvenile, prema-

DISCUSSION

ture, mature and Advanced. Advanced type of
Hassall’s corpuscle consists of varying degrees
of deposition of materials at their center or pe-
riphery, whereas others HC with a distorted shape
seemed to try and fuse with other nearby HC.
(Raica et al) [3] (Fig. 6, 7)
GROUP-3 (29-38 weeks): The gland during this
stage had an internal architecture seen in adult,
with mature histological picture. Lobules of
larger size were observed. The trabecular frame-
work became more and more distinct at this
stage. Corticomedullary junction was distinctly
observed at this stage. Mature and larger blood
vessels were seen at this stage. Blood vessels
were increased in number with mature vascular
framework (Fig. 8, 11).   Numerous Hassall’s
corpuscles were present in the medulla. Vari-
ous types such as Juvenile, Premature, Mature
and Advanced were seen. Advanced type of
Hassall’s corpuscle were more numerous at this
stage. They showed a graded series of increas-
ing maturity (Fig. 9, 10, 12).

Lobulations: In the present study lobulation was
present at 12th week, although lobulation still
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continued at 12th week stage. Distinct lobula-
tion present at the 18th week stage. Ghali et al
[4] observed the lobulation at 10th week. Harr
[5] reported the lobulation at 12th week. Ajita
et al [1] found that formation of lobules started
at 9th week and distinct lobules were seen at
12th week. Varga et al [6] reported noticeably
wide interlobular septa at 14-16 week,
Krishnamurthy JV et al [7] observed it at 16 week
whereas present study observed at 14-18 week.
Cortex and Medulla: In the present study the
differentiation of the cortex and the medulla was
noticed during12th week but was not much
prominent and it became started to distinguish
from 14th week stage onwards which was com-
pleted at 18th week.
Varga et al [6] was reported it at 13th week. At
14th week by Harr [5] and Lobach and Haynes.
[8] Between 12th and 14th weeks by Von
Gaudecker.[9] Ajita et al [1] reported that differ-
entiation of cortex and medulla started at 9th
week and it become more distinct at 12th to 14th
week.
Blood Vessels: In the present study blood ves-
sels were noticed at 12th week, Since the
present study examined foetuses from 12th
week onwards, it could not be ascertained when
blood vessels starts to appear before 12th week.
They became larger, mature and more numer-
ous in second group onwards.
Ghali et al [4] reported that thymus was vascu-
lar at 11th week of gestation. Harr [5] and
Hamilton and Mossman [10] reported that
extrathymic blood vessels associated with con-
nective tissue fibers and mesenchymal cells
surrounding the thymus were present at 9th
week. Williams et al [11] mentioned of the de-
veloping erythroblastic cell by 10th week old
thymic tissue.
Epithelial Cells:  As the present study carried
out from 12th week onward only, the epithelial
cells were seen from this week onwards. Since
foetuses prior to 12thweek were not examined
in the present study, it could not be ascertained
whether epithelial cells were present at the ear-
lier stages.
Williams et al [11], Hamilton and Mossman [10]
described the presence of epithelial cells from
8th week. Hayward [12] reported that the

CONCLUSION

epithelial component of the thymus was recog-
nizable at 10th week.
Hassall’s Corpuscles: In the present study the
Hassall’s corpuscle was first observed at 12th
week of gestation. Hassall’s Corpuscles in-
creased in number and size during 18th to 24th
week. These Hassall’s corpuscles had variable
sizes, ranging from very small to very large
whereas smallest size was represented by early
age foetuses. The shape of Hassall’s corpuscles
varied significantly.   Various types like juvenile,
immature, mature, advanced observed irrespec-
tive of gestational age, with advanced type more
significantly in foetuses above 28 week of ges-
tational age.
This polymorphic behavior of Hassall’s Corpuscle
observed in present study coincides with the
findings of Asghar A. et al. [13].
Fawcett, et al. [14] was reported appearance of
Hassall’s Corpuscles as early as 8th week of
gestation, From 9th week Gilhus et al [15], Ghali
et al [4] was reported it at 11th week, At 12th
week by Sawant [16], Ajita et al [1] reported the
presence of Hassall’s Corpuscles was observed
from 15th week of gestation.  Krishnamurthy JV
et al [2] observed that Hassall’s Corpuscles in-
creased in number and size during 17th to 24th
week.
Completion of Differentiation: In the present
study, all significant structural changes occur in
thymus within 18th week of gestation; these find-
ings are in accordance with Sawant SP [16] who
reported that differentiation was completed at
18th week. Ajita et al [1] mentioned that thy-
mus appeared fully differentiated at 17th week.

The present study concludes that at 12th week,
lobulation was incomplete. Distinct lobulation
was seen from 18th week onwards. The cortico-
medullary differentiation was started to distin-
guish from 14th and completed at 18th week.
The 12th week foetus showed presense of im-
mature, small blood vessels in the connective
tissue of capsule & septa. In the IInd group on-
wards the blood vessels became larger, mature,
and numerous. Epithelial cells were first ob-
served at 12th week of gestation. They showed
processes forming network.
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The Hassall’s corpuscle was first observed at
12th week of gestation. Hassall’s Corpuscles
increased in number and size during 18th to 24th
week of gestation. Advanced types of Hassall’s
corpuscles were more significantly observed in
fetuses from 28 week onwards. Polymorphic
behavior was observed. All structural changes
were occurred in thymus within 18 week of
gestation.
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