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ABSTRACT 
Twenty- eight healthy fetuses between 11-40 weeks were selected to study the histological and morphological 
growth of Hassall's corpuscles. We were found that Hassall's corpuscle appreciated earliest at 14th weeks and 
seen as two to three cells nest in area having degenerated tissues. Later, as the age of fetus advanced the size and 
shape of Hassall's corpuscles rapidly increasing by additions of more apoptotic cells and aggregation of reticule­
epithelial cells. Near 28th week these corpuscles showed spurt of growth and initially corpuscles were distant 
from each other, they started to come together e.g. reducing inter-corpuscular distance. In late stage (near term) 
these corpuscles fused together giving variable shapes and sizes. 
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INTRODUCTION: 
Since the first description by Hassall in 1849 
concentric corpuscles were found in medulla of 
thymic lobule, multiples of studies were attempted to 
establish the origin and functions of Hassall's 
corpuscles 1• Several authors had confirmed that these 
corpuscles were formed by reticule-epithelial cells of 
thymic lobule, but several hypothesis had been 
elaborated by many authors2
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. It was important to 
mention that most of studies cited in the existing 
scientific literature from experiments upon guinea pig, 
rat and other lower animals7
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highlighted the existence of differences in mammalian 
species and ultra-structure of these corpuscles12

• A 
sequential study was still lacking which elucidate the 
morphological changes in Hassall's corpuscles at light 
microscopic level. In this study we had attempted to 
study above issue. 

MATERIAL AND METHODS: 
The present study included 28 human fetuses which 
were collected from museum of department of 
Anatomy, JNMC Aligarh. We had taken the clearance 
from institutional ethic committee to study on human 
fetuses. We had divided these fetuses in two groups 
before and after 28 weeks based on foot length and 
Crown-rump length. Each group contained 14 fetuses. 
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Each fetus was dissected to collect the thymus. 
Thymuses were processed by paraffin embedding 
method. Each block of thymus was cut at 10 J.lm thick 
section. These sections were stained with 
hematoxylin and eosins and Massion's trichome. 
Each section was studied in low and high power. 

RESULT AND DISCUSSION: 
Hassall's corpuscles were visible earliest in sections 
of fourteenth week. Earliest organization of Hassall's 
corpuscles were represented by collection of 
degenerated cells and surrounded by hypertrophic 
reticule-epithelial cells (Plate 1 ). These hypertrophic 
reticule-epithelial cells did not show tendency of 
flattening or concentric disposition. This Hassall's 
corpuscles described as juvenile Hassall's corpuscles 
by Raica et ai 2.Between 16-20 weeks of fetuses 
Hassall's corpuscles had reticule-epithelial cells 
having tendency to flatten and started to organize in 
concentric pattern but lacks typical presentation 
considered as premature Hassall corpuscles as 
described by Raica (Plate 2). In 20-24 weeks of 
gestation Hassall's corpuscles showed typical 
appearance e.g.- concentric arranged reticule­
epithelial cells along with central deposition of keratin 
material accepted as mature Hassall's corpuscles 
(Plate 3).The juvenile and pre-mature Hassall's 
corpuscles were in solid in nature, they did not show 
space. Mature Hassall's corpuscles might have a 
space in centre which gave it appearance as cystic or 
solid. Near 28-32 weeks we found rapid increase in 
size and numbers of Hassall's corpuscles. Some 
corpuscles shows large space due to total lysis inside 
it and considered as advanced Hassall's corpuscles 
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Plate 1.- Juvenile Hassall's corpuscles: by collection of 
degenerated cells and surrounded by hypertrophic 
reticula-epithelial cells. H& E stain (a,b) and Massion 
trichome (c,d), High power (40X) 

Plate 2.- Premature Hassall's corpuscles: Hassall's 
corpuscles had reticula-epithelial cells having tendency to 
flatten and started to organize in concentric pattern but lacks 
typical presentation e.g. formation of capsule. H&E stain 
(a,b,c) and Massion trichome stain (d), High power (40X) 

Plate 4. - Advance Hassall's corpuscles: corpuscles shows 
large space due to total lysis inside it and cystic 
degeneration. H&E stains (a,b) , Higher power (40X). 
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PlateS. 
Very Advanced Hassall's corpuscles: Hassall's corpuscles 
were appeared as compound or conglomerated. Fusion of 
these corpuscles and collar of reticula-epithelial cells gave 
it variable morphology. H&E stains (a,b,c,d), High power 
(40X). 

by Raica et al. The space between two corpuscles 
was rapidly decreasing. Reticulo-epithelial cells 
surrounding Hassall's corpuscles started to make 
collar like to incorporate two or more Hassall's 
corpuscles. Now these corpuscles were appeared as 
compound or conglomerated. Fusion of these 
corpuscles and collar of reticulo-epithelial cells gave 
it variable morphology like- bell shape, comet 
shaped, club shaped, lenticular appearance, and so, 
many intermediary shapes from spherical to 
deformed shape. These spherical to deformed 
conglomerated corpuscles were rapidly increasing 
near term fetuses. Diameters and numbers of 
Hassall's corpuscle were increasing continuously 
with a spurt near 28th weeks. Above described 
morphologically different corpuscles were found in 
all sections after 20th weeks in variable proportion 
but showed good picture of attaining maturity with 
age in terms of shape, size, and degeneration. This 
type of large, variable shape of corpuscles did not fit 
to advanced form as described by Raica but it should 
be called as very advanced stage which was only 
seen term fetuses not in early fetal life. 

CONCLUSIONS: 
We have found that Hassall's corpuscle appreciated 
earliest at 14th weeks and seen as two to three cells 
nest in area having degenerated tissues. Later, as the 
age of fetus advanced the size and shape of Hassall's 
corpuscles rapidly increasing by additions of more 
apoptotic cells and aggregation of reticulo-epithelial 
cells. Near 28th week these corpuscles showed spurt 
of growth and initially corpuscles were distant from 
each other, they started to come together e.g. 
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reducing inter-corpuscular distance. In late stage 
(near term) these corpuscles fused together giving 
variable shapes and sizes. In term fetuses, alteration 
of shape of Hassall's corpuscles occurred due to 
fusion of two or more Hassall's corpuscles and collar 
of epithelial cells. Collection of reticule-epithelial cells 
and addition of layers of epithelial cells advised that 
Hassall's corpuscles were derived from reticule­
epithelial cells. 

REFERENCES: 
1. Hassall, A.H.: The microscopic anatomy of 

human body, in health and disease. Samuel 
Highley, Landon. (1849) Vol. 1 pp.3-12&477-479. 

2. Raica, M.; Encica, S.; Motoc, A.; Cimpean, A.M.; 
Scridon, T. and Barsan, M.: Structural 
heterogeneity and immunohistochemical profile 
of Hassall's corpuscles in normal human thymus. 
Ann Anat.(2006) 188:345-352. 

3. Wijngaert, F. P.; Kendall, M. D.; Schuurman, H.J.; 
Rademakers, L. H. P. M. and Kater, L.: 
Heterogeneity of epithelial cells in the human 
thymus. An ultrastructural study. Cell Tissue 
Res.(1984) 237: 227237. 

4. Kendall, M.D.: Functional anatomy of the thymic 
microenvironment. J Anat.(1991) 117:1-29. 

5. Laster, A. J.; ltoh, T.; Palker, T.J. and Haynes, B.F.: 
The human thymic microenvironment. Thymic 
epithelium contains specific keratins associated 
with early and late stages of epidermal 
keratinocyte maturation. Differentiation. (1986) 
31:67-77. 

6. Norris, E. H.: The morphogenesis and 
histogenesis of the thymus gland in man: in which 
the origin of the Hassall's corpuscles of the human 
thymus is discovered. Contrib Embryol Carnegie 

J. Anat. Soc. India 61(2) 163-165 (2012) 165 

lnstWash.(1938) 27:191-207. 
7. Kohnen, P. and Weiss, L.: An electron microscopic 

study of thymic corpuscles in Guinea pig and the 
mouse. Anat Rec. (1964) 148:29-57. 

8. Mandel, T.: The development and structure of 
Hassall's corpuscles in guinea pig. Z 
Zollforschung. ( 1968) 89: 180-192. 

9. Blau, J. N.: The dynamic behaviour of Hassall's 
corpuscles and the transport of particulate matter 
in the thymus of the guinea-pig. lmmunol. (1960) 
Vol. 13:281292. 

10. Bodey, B.: Histomorphology and histochemistry 
of the human thymus during its prenatal 
ontogenesis. Dissertation, lnst Morphol, Bulg 
Acad Sci, Sofia, Bulgaria ( 1977) pp.-1-360. 

11. Bodey, B.and Hadjioloff, A. 1.,: Thymus 
development, structure and function. Nature 
(Bulgaria) (1977) Vol. 26:11-19. 

12. Hammar, J. A.: Methode, die menge der rinde 
unddes marks derthymus, sowie die Anzahl und 
die grosse der Hassall'schen korper zahlenmassig 
festzustellen. Zeitschrift fur angewandte anatomie 
und konstitutionslehre (1914) Vol. 1:311-396. 




