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A rare additional lobe of cerebellum,
projecting from its superior surface
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Abstract: Human cerebellum plays a vital role in motor coordination, regulation of muscle tone and maintaining the
equilibrium of the body. It seldom shows anatomical/morphological variations. Herein, we report the presence of a small
additional lobe projecting out on the superior surface of the right cerebellar hemisphere in the para-vermal area in an adult
male cadaver. There was a notch on the tentorial surface of the occipital lobe of the right cerebral hemisphere, corresponding
to the additional lobe of cerebellum. The additional lobe was histologically normal, with no evidence of any tumour cells.
Knowledge of this variation is of importance to radiologists, neuroanatomists and neurosurgeons.
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Introduction

The cerebellum, which is the largest part of the hindbrain,
is located in the posterior cranial fossa, behind the fourth
ventricle, the pons, and the medulla oblongata. Tentorium
cerebelli, an extension of the dura matter, separates the cer-
ebellum from cerebrum. It has two hemispheres, joined by
the vermis and is sub-divided into three anatomical lobes—
anterior, posterior, and flocculonodular, which are separated
from each other by two transverse fissures. Anterior and
posterior lobes are separated from each other by V-shaped
primary fissure, while the posterolateral fissure separates the
posterior and flocculonodular lobes from each other. Superi-
or and inferior surfaces of the cerebellum are separated from
each other by deep horizontal fissure found within the pos-
terior lobe. The cerebellum is neuron-rich, containing about
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80% of the brain’s neurons organized in a dense cellular layer
[1, 2]. The cerebellum is a vital component in human brain
as it controls balance and movement. It also coordinates gait
and maintains posture, controls muscle tone and voluntary
muscle activity; but is unable to initiate muscle contrac-
tion. Damage to this part of the brain in human results in a
loss in ability to control fine movements, maintain posture,
and motor learning [1, 3]. Histologically, the cerebellum is
comprised of outer cortex and inner medulla. The cerebel-
lar cortex is a sheet-like structure, which is less than Imm in
thickness. This folds and holds the inner white matter (cer-
ebellar medulla). The grey matter of the cortex divides into
three layers: an external, the molecular layer; a middle, the
Purkinje cell layer; and an internal, the granular layer. The
molecular layer contains two types of neurons: the outer stel-
late cell and the inner basket cell [2, 4]. The four deep nuclei
of the cerebellum are the dentate, emboliform, globose, and
fastigii nuclei and they act as the main centres of communi-
cation, sending and receiving information to and from spe-
cific parts of the brain. These nuclei receive both inhibitory
and excitatory signals from other parts of the brain which
in turn affect the nuclei's outgoing signals. The cerebellum
receives vascular supply from three main arteries; the supe-
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rior cerebellar artery, the anterior inferior cerebellar artery
and the posterior inferior cerebellar artery. These arteries
originate from vertebro-basilar arterial system [5]. Very few
anomalies/variations of cerebellum have been reported.
Herein, we report a unique additional lobe of cerebellum and
discuss about it clinical relevance.

Case Report

During dissection classes for medical undergraduates,
a rare variation of the cerebellum was observed in an adult
male cadaver aged about 65 years. The brain was well-
preserved and looked anatomically normal. However, we no-
ticed a small additional lobe projecting out from the superior
surface on to the right cerebellar hemisphere in the para-
vermal area (Figs. 1, 2). This additional lobe was somewhat
spherical, with a narrow medial end. The narrow medial end
of this lobe was attached to the folium of the superior vermis.
The additional lobe was resting on the superior semilunar
lobule. It measured 2 cm each in height and breadth. The
additional lobe had normal morphology as the other parts
of the cerebellum with no evidence of tumour on any part
of the cerebellum. The blood supply of the additional lobe
was derived from the superior cerebellar vessels. The inferior
surface of occipital lobe of the right cerebral hemisphere
presented a notch reciprocal to the additional lobe of cer-
ebellum. We processed the additional lobe for the routine
H&E staining and observed it under the light microscope

Fig. 1. Posterior view of the brain showing the AL of the cerebellum.
Occipital lobes have been pulled up slightly. LOL, left occipital lobe;
ROL, right occipital lobe; LCH, left cerebellar hemisphere; RCH,
right cerebellar hemisphere; V, vermis; AL, additional lobe.
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(Olympus U-CMAD3, T7; Olympus, Tokyo, Japan) for pres-
ence of any abnormalities. Photomicrographs were taken at
10X magnification. Microscopic anatomy of the additional
lobe showed normal layers and cells of cerebral cortex. The
medulla (white matter) was also normal histologically (Fig.

3). There were no associated variations in the tentorium
cerebelli. We do not have the history about the health and
lifestyle of the individual before death.

Fig. 2. Closer view of the cerebellum showing the AL. LCH, left
cerebellar hemisphere; RCH, right cerebellar hemisphere; V, vermis;
AL, additional lobe.

Fig. 3. Photomicrograph of AL with H&E stain, showing normal
histological features (10x magnification). ML, molecular layer; PN,
purkinje neurons; GL, granular layer; WM, white matter.
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Table 1. A table showing the previously reported variations of the cerebellum

Year of
Author publica- Reported variation
tion
Ahmad et al. [6] 2019  Presence of additional vermis

Jackson et al. [7] 1990  Unilateral duplication of the hemisphere
Hattapoglu et al. [8] 2015  Presence of a supernumerary hemisphere
Agarwal and Gathwala [9] 2011 Presence of a third cerebellar hemisphere

Discussion

Anatomical abnormalities of cerebellum, such as presence
of additional lobes are extremely rare. In the past, a cerebel-
lar vermal abnormality has been observed in an 11-year-old
female patient during MRI scanning. An extra vermis at-
tached to the anterior lobe of the native vermis, mainly to the
culmen was observed in this case. Herniation of anterior su-
perior folia of this extra-cerebellar tissue had occurred supe-
riorly through the left side of the tentorial notch. The extra-
vermis had a primary fissure and a pre-pyramidal fissure [6].

A case of duplication of a unilateral cerebellar hemisphere
associated with a complex ipsilateral ear anomaly was re-
ported by Jackson et al. [7]. Another reported anomaly of
cerebellum was a case of supernumerary hemi-cerebellum in
an adult female patient who presented with headaches and
episodes of syncope was reported by Hattapoglu et al. [8]. In
another study, a bony outpouching with a small defect in the
bone outline on the left side was found on CT examination.
This outpouching had third cerebellar hemisphere, which
appeared to be only mildly dysplastic and was attached to the
medulla on the right side (Table 1) [9].

Knowledge of the process of early fetal cerebellar devel-
opment helps in understanding of cerebellar variation and
malformation. Unfortunately, most of the studies on the
cerebellar development are from rodents. Human studies
on development of cerebellum are very few. During the fifth
week of gestation, thickening occurs bilaterally in the alar
plate of the rhombencephalon, forming the rhombic lips,
which are the primordia of the cerebellar hemispheres [10,
11]. The neuroepithelial zones, in the roof of the fourth ven-
tricle and the rhombic lips, are the location of germinal ma-
trices, where the cells of the cerebellum and many brain stem
nuclei will form. On fusion of the developing hemispheres
at the midline during the ninth gestational week cerebellar
vermis formed, fusion then continues inferiorly as the hemi-
spheres grow [10, 12]. According to the recent studies [13, 14]
on developing foetuses aged from 6 to 15 weeks, it was noted
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that the hemispheres and the vermis develop independent of
each other. The hemispheres develop from 7th to 9th week of
gestation by the protruding rhombic lips, whereas, the ver-
mis develops in the midline area after 12th week of gestation.
The formation of the current additional lobe would have
occurred during this stage of union between the median ver-
mis and the lateral hemisphere. However, the exact cause for
formation of this additional lobe is yet to be understood as
there is no report regarding such a lobe hitherto.

The current case is unique and defers considerably from
the previously reported cases. The additional lobe projecting
from the superior surface would not have caused any func-
tional problems to the individual since it was small and his-
tologically normal. The corresponding notch in the occipital
lobe of the cerebrum was possibly a coincident because there
was no upward stretching of the tentorium cerebelli, cor-
responding to the additional lobe. Knowledge of this case
could be important to radiologists and neurosurgeons. Pres-
ence of additional lobes like this could lead to diagnostic
dilemmas during radiological examination.

ORCID

Satheesha Badagabettu Nayak:
https://orcid.org/0000-0003-1421-8222

Suhani Sumalatha: https://orcid.org/0000-0002-2134-2179
Surekha Devadasa Shetty:
https://orcid.org/0000-0002-9301-6719

Author Contributions

Conceptualization: SBN. Data acquisition: SBN, SS. Data
analysis or interpretation: SBN. Drafting of the manuscript:
SDS. Critical revision of the manuscript: SBN, SS, SDS. Ap-
proval of the final version of the manuscript: all authors.

Conflicts of Interest

No potential conflict of interest relevant to this article was
reported.

Acknowledgements

The authors acknowledge the help and support rendered
by the University and Institutional officials and also the dis-
section hall supporting staff in carrying out this research.


https://orcid.org/0000-0003-1421-8222
https://orcid.org/0000-0002-2134-2179
https://orcid.org/0000-0002-9301-6719

Anatomic variation

References

. Roostaei T, Nazeri A, Sahraian MA, Minagar A. The human
cerebellum: a review of physiologic neuroanatomy. Neurol Clin
2014;32:859-69.

. Van Essen DC, Donahue CJ, Glasser MF. Development and
evolution of cerebral and cerebellar cortex. Brain Behav Evol
2018;91:158-69.

. Witter L, De Zeeuw CI. Regional functionality of the cerebel-
lum. Curr Opin Neurobiol 2015;33:150-5.

. Hawkes R. The ferdinando rossi memorial lecture: zones
and stripes-pattern formation in the cerebellum. Cerebellum
2018;17:12-6.

. Standring S. Gray’s anatomy: the anatomical basis of clinical
practice. 41st ed. Philadelphia: Elsevier; 2016.

. Ahmad T, Raybaud C, McNeely D, Khan N, Nadi M. Supernu-
merary cerebellar vermis: a unique cerebellar anomaly. Can ]
Neurol Sci 2019;46:255-7.

. Jackson JM, Sadove AM, Weaver DD, Edwards MK, Bull MJ.
Unilateral duplication of the cerebellar hemisphere and inter-

10.

11.

12.

13.

14.

Anat Cell Biol 2022;55:376-379 379

nal, middle, and external ear: a clinical case study. Plast Recon-
str Surg 1990;86:550-3.

. Hattapoglu S, Hamidi C, Géya C, Cetingakmak MG, Teke M,

Ekici F. A surprising case: a supernumerary heterotopic hemi-
cerebellum. Clin Neuroradiol 2015;25:431-4.

. Agarwal S, Gathwala G. Third cerebellar hemisphere: an

unusual new cerebellar anomaly. AJNR Am J Neuroradiol
2011;32:E73-4.

Barkovich AJ. Pediatric neuroimaging. 2nd ed. New York: Ra-
ven Press; 1995. p. 246-57.

Friede RL. Developmental neuropathology. 2nd ed. Berlin:
Springer-Verlag; 1989. p. 361-71.

Haldipur P, Dang D, Millen KJ. Embryology. Handb Clin Neu-
rol 2018;154:29-44.

Cho KH, Rodriguez-Vazquez JF, Kim JH, Abe H, Murakami
G, Cho BH. Early fetal development of the human cerebellum.
Surg Radiol Anat 2011;33:523-30.

Chung SH, Kim CT, Jung YH, Lee NS, Jeong YG. Early cerebel-
lar granule cell migration in the mouse embryonic develop-
ment. Anat Cell Biol 2010;43:86-95.

Anatomy & Cell Biology


https://www.worldcat.org/title/grays-anatomy-the-anatomical-basis-of-clinical-practice/oclc/920806541?referer=di&ht=edition
https://www.worldcat.org/title/grays-anatomy-the-anatomical-basis-of-clinical-practice/oclc/920806541?referer=di&ht=edition
https://www.worldcat.org/title/pediatric-neuroimaging/oclc/472904684&referer=brief_results
https://www.worldcat.org/title/pediatric-neuroimaging/oclc/472904684&referer=brief_results
https://www.worldcat.org/title/developmental-neuropathology/oclc/582746505?referer=br&ht=edition
https://www.worldcat.org/title/developmental-neuropathology/oclc/582746505?referer=br&ht=edition

