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Improving the clarity of how students understand and
learn the gross borders and relations of the human spleen
Hope Gangata

INTRODUCTION
Henry Gray was the author of first edition of the
750-paged Gray’s Anatomy, a book series which has
surpassed all expectations and is ‘probably the bestknown medical textbook in the world’ (p. 5), despite Mr
Gray passed away at the young age of 34 years [1]. Gray’s
earlier work helped cement his academic respect, such as
the “essay, nearly 350 pages, handwritten, on blue laid
paper” (p. 23) on the spleen entitled ‘On the structure and
use of the human spleen’ that won him the prestigious
Astley Cooper prize of three hundred guineas and was
published as a book [1]. The trustees of the famous surgeon
Astley Cooper Will had acknowledged that the structure
of the spleen was poorly understood then in 1853 [1]. The
borders and the relation of the spleen remain confusingly
presented to students from the anatomical knowledge in
textbooks to this very day.
There are a number of glaring inconsistencies
concerning the borders and relations of the spleen of
humans in mainstream anatomy textbooks. The left
kidney has been said to be related antero-medially [2],
medially [3, 4], posterior-medially [5] and posteriorly [6,
7], inferior-medially and slightly posteriorly [8] and in
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unspecified relation [9, 10] to the spleen. The diaphragm
too is said to be in various positions and include being
related laterally [11], posterior-laterally [12], posteriorly
[2–4] and in an unspecified relation [5, 7, 9, 10, 13] to the
spleen.
The consensus among the anatomical knowledge base
is far better on how the stomach is related to the spleen.
The stomach lies anteriorly [2–4, 6, 7], anterior-medially
[8, 9] and anterior-superiorly [5], while not explicitly
specified in other anatomical textbooks [10–13]. The
best consensus is on describing the left colic flexure as
being inferior to the spleen [3, 4, 6, 7, 9], although other
positions have been offered like being anterior [2] and
anterior-inferiorly [5]. A common feature on the sharp
edge of the spleen are the splenic notches, usually two
in number, and they are said to be either on the lateral
end of the superior border [14], superior border [8, 9, 12],
upper (superior) or anterior border [5], anterior-superior
border [4, 10] or the anterior border [2, 6, 7, 13].
Various knowledge based professions have sought
to have well demarcated body of knowledge that new
entrants should have as a minimum, in order to give
confidence to the public [15]. The National Policy Board
of Educational Administration sought to “codify or
catalogue a body of knowledge ... called a knowledge
base” (p. 17) [15] that is standard, very objective and well
defined. “A knowledge base is the core knowledge, or
canon, that every member of the profession should know.
A knowledge base standardizes the profession in that all
of its members are certified to have mastered this canon.
It also standardizes the training necessary to become a
member of the profession in such a way that it does not
matter in which institution a person receives his or her
training” (p. 18) [15].
The appetite for ‘an accurate knowledge of anatomy’
[16] among medical students has culminated in the
assembling of a standard anatomical knowledge base for
medical students in different countries. The Education
Committee of the Anatomical Society of Great Britain
and Ireland assembled an anatomy curriculum for British
medical students [17]. Likewise the Netherlands [18],
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Turkey [19] made standardized anatomy curricula, and
so did USA by the Educational Affairs Committee of the
American Association of Clinical Anatomists [20].
The aim of the current paper is to determine standard
underlying anatomical descriptions that can be concisely
used to teach students the borders and relations of the
spleen in humans and will allow clinicians to more
confidently locate the surface anatomical projection of
the spleen during clinical examination.

MATERIALS AND METHODS
The Grounded Methodology by Strauss and Corbin
was used to find the underlying concepts that could be
used to teach of the borders and relations of the spleen
in humans [21]. Twenty-five anatomy textbooks that
formed part of the personal library of the author were
used [2–14, 22–33]. The text and diagrams of these books
were used until data saturation was achieved and no new
concepts or need to modify the concepts made during the
grounded methodological procedure. Memo notes from
most of the books were kept during the process of using
grounded theory and included rough diagrams. The way
textbooks were examined was not linear and frequently
involved going through the entire set of books again to reevaluate a particular concept or anatomical aspect. Most
books were critically read at least five times each. Popular
standard anatomical textbooks formed the bulk of the
textbooks and were complimented by anatomical atlases
and clinical examination books.
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Consequently, any attempt to describe any border or
relation surface of the spleen will involve a perplexing
minimum of two, if not three, anatomical planes. For
example, the superior-anterior border has a mediallateral tilt or anterior-posterior tilt depending on the
precise point along the border. The understanding of the
anatomical planes of the spleen is further compounded
by photographs and diagrams of the spleen in various
anatomical textbooks and atlases being presented in
unspecified viewing angles.
The problematic concepts of the glide of the spleen
and the inadequacy of anatomical planes lead us to the
solution concept of the primacy of the 10th rib. There is
an overwhelming consensus that the 10th rib represents
the long axis of the middle of the spleen [2, 4, 5, 10, 13,
14] or long axis of the 9th–11th ribs [6, 9]. The primacy
of the 10th rib concept makes the 10th rib the main
reference landmark for all the borders and relations. The
four borders of the spleen based on the primacy of the
10th rib are the 9th rib border, 11th rib border, towardsthe-vertebral extremity and the towards-the-xiphoid
extremity (Figure 2).

RESULTS AND DISCUSSION

Figure 1: The glide of the spleen.

Three concepts emerged from the grounded theory:
two problematic concepts and one solution concept.
The two problematic concepts explained why there
is underlying discord and disharmony among the
descriptions of the borders and relations of the spleen:
were the degree of glide of the spleen along the 10th
rib and the inadequacy of standard anatomical planes
in describing the borders and relations of the spleen.
Although there is consensus that the most posterior and
medial part of the spleen is 4 cm lateral from the tip of
the T10 spine and the most anterior and lateral part of
the spleen lies along the mid-axillary line, the relations of
the spleen tell a different story. The relations imply that
there are three main possible positions for the spleen: a
posterior, a posterior-lateral and a laterally placed spleen
(Figure 1). Each position alters the relations of the spleen
and the glide of the spleen may account for some of the
differences among the anatomy textbooks.
It is a fair comment to state that the spleen has an
unorthodox and irregular tetrahedral shape, whose
curved borders and convex and concave relation surfaces
refuse to follow the conventional anatomical planes.

Figure 2: Posterior view diagram showing relations of the
spleen.
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The relations of the spleen can be described as either
being on the superficial or the deep surfaces of the spleen.
The stomach will lie deep to the 9th rib, the left kidney
deep to the 11th rib and the left colic flexure deep to
the xiphoid extremity end near the mid-axillary line, as
indicated on Figure 2. The costodiaphragmatic recess and
the left lung in full inspiration intervenes between the
superficial surface of the spleen and the 9–11th ribs, with
the lungs becoming thicker towards the 9th rib (Figure
3).
A transverse section cross section of the spleen on
Figure 4 further illustrates the left kidney lying deep to the
11th rib and the stomach lying deep to the 9th rib. Most the
anatomy atlases ignore showing the 10th rib in relation to
the spleen and show un-numbered ribs in relation to the
spleen and other organs, although a photograph in a book
by Abrahams et al. [28] is a refreshing exception, which
shows numbered ribs in relation to the spleen.
The primacy of the 10th rib has tremendous clinical
advantage because the 10th rib is easy to locate and
palpate, being the most inferior of the fixed ribs. It should
be borne in mind that the 10th rib could unexpectedly be
a floating rib in between 35–70% of various populations
[8]. Given that the 9th rib is the most oblique of the 12
ribs [8], it is reasonable to expect that the 10th rib is the
second most oblique rib. The inclination of the 10th rib
is hard to precisely describe using anatomical planes
because of the curvature of the rib, diagonal inclination of
the rib and the ever constant movement due to breathing.
A large area of the spleen is in direct contact with the
diaphragm which moves with every breath [33] and
Figure 4 illustrates the diaphragm lying superficial to the
spleen.
The entire superficial surface of the 10th rib that
covers the spleen [10] can be palpated. The regression of
the 10th rib back to the vertebral column should lead to
the T10 spine, a structure well documented to be 4 cm
from the vertebral extremity of the spleen (Figure 2), and
palpable. The junction of the 9th rib and the mid-axillary
line (both easy to locate surface anatomical landmarks)
will mark the junction of the 9th rib border and the
towards-the-xiphoid extremity of the spleen, as shown in
a Figure 2. The two famous notches of the spleen will be
located towards the mid-axillary line end of the 9th rib
border of the spleen.
A normal spleen cannot be palpated [23], even in full
inspiration [25]. The clinical examination of the spleen is
focused on palpation of an enlarged spleen, splenomegaly,
where the spleen grows out of the left subcostal margin
towards the right anterior iliac spine [23, 32]. Given that
a normal spleen cannot be palpated gives credit to the
proposed idea that the 11th rib forms the inferior most
rib covering the spleen. Rib fractures to the left inferior
thorax may severely injure the spleen [6, 12] and the
primacy of the 10th rib helps to reinforce the intimacy of
the 10th rib to the spleen.
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Figure 3: Coronal view showing relations of the spleen.

Figure 4: Transverse section between T12 and L1 showing
relations of the spleen (modified from a photograph D in [28]
p. 251).

The paper has a number of weaknesses. Anatomical
textbooks rarely provide references of the basis of their
descriptions and there is a possibility of many authors
drawing from the same weak references or from each
other, although it should be mentioned that most of the
authors are highly experienced teachers of anatomy. The
borders and relations of the spleen described using the
primacy of the 10th rib concept are not absolutely precise,
but enable students to understand the most important
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concepts of the spleen in a concise manner. It is now well
known that the amount of time available for teaching
anatomy has drastically been reduced [34] and having
concise and clear descriptions makes efficient use of
scarce teaching time.

Gangata H

9

permits unrestricted use, distribution and reproduction in
any medium provided the original author(s) and original
publisher are properly credited. Please see the copyright
policy on the journal website for more information.

REFERENCES
CONCLUSION

1.

In conclusion, the ‘obliquity of the spleen’ (p. 238)
presents a learning challenge for students and a teaching
challenge for anatomy teachers, and is probably the root
of the inconsistencies of the descriptions borders and
relations of the spleen. The concept of the primacy and
emphasis of the 10th rib in being the reference point
in describing the borders and relations of the spleen
in humans is been advocated for, and could make the
clinical learning and location of the spleen easier for
students and clinicians and better focus the teaching of
the spleen.
Keywords: Anatomy, Palpation, Spleen, Surface, Teaching

2.
3.
4.
5.
6.
7.
8.

How to cite this article
Gangata H. Improving the clarity of how students
understand and learn the gross borders and relations
of the human spleen. Edorium J Anat Embryo
2017;4:6–10.

9.
10.
11.

Article ID: 100019A04HG2017
12.

*********
13.

doi:10.5348/A04-2017-19-ED-2

*********
Author Contributions

Hope Gangata – Substantial contributions to
conception and design, Acquisition of data, Analysis
and interpretation of data, Drafting the article, Revising
it critically for important intellectual content, Final
approval of the version to be published

Guarantor

The corresponding author is the guarantor of submission.

Conflict of Interest

Authors declare no conflict of interest.

14.
15.

16.
17.

18.

Copyright

© 2017 Hope Gangata. This article is distributed under
the terms of Creative Commons Attribution License which

19.

Richardson R. The Making of Mr Gray’s Anatomy:
Bodies, Books, Fortune, Fame. New York: Oxford
University Press; 2008.
Snell R. Clinical Anatomy for Medical Students.
Boston: Little, Brown; 1995.
Ellis H, Mahadevan V. Clinical Anatomy: Applied
Anatomy for Students and Junior Doctors. UK:
Blackwell Publishing; 2002.
Moore K, Dalley A, Agur A. Clinically Oriented
Anatomy. Philadelphia: Lippincott Williams &
Wilkins; 2013.
Singh I. Textbook of Anatomy: Volume Two. Thorax,
Abdomen and Pelvis. New Delhi, India: Jaypee
Brothers Medical Publishers; 2011.
Rogers AW, Jacob S. Textbook of Anatomy. USA:
Churchill Livingstone; 1992.
Heylings DJA, Spence RAJ, Kelly BE. Integrated
Anatomy. UK: Churchill Livingstone; 2007.
Standring S. Gray’s Anatomy: The Anatomical Basis
of Clinical Practice. London: Elsevier Churchill
Livingstone; 2008.
Romanes GJ. Cunningham’s Textbook of Anatomy.
10ed. UK: Oxford University Press; 1964.
Slaby F, McCune SK, Summers RW. Gross anatomy in
the practice of medicine. 1994. [Available at: http://
philpapers.org/rec/SLAGAI]
Drake RL, Vogl A, Mitchell A. Gray’s Anatomy for
Students. Philadelphia: Elsevier Health Sciences;
2010.
Smith JW, Murphy TR, Blair JS, Lowe KG. Regional
Anatomy Illustrated. London: Churchill Livingstone;
1983.
Sinnatamby C. Last’s Anatomy: Regional and Applied.
USA: Elsevier Health Sciences; 2006.
Malwatkar S. Integrated Textbook of Anatomy for
Undergraduates: Gross Anatomy, Embryology,
Histology. UK: Oxford University Press; 1999.
Scheurich JJ. The knowledge base in educational
administration: Postpositivist reflections. In:
Donmoyer R, Imber M, Scheurich JJ, editors. The
Knowledge Base in Educational Administration:
Multiple Perspectives. Albaay: State University Of
New York Press; 1995. p. 17–31.
Raftery AT. Anatomy teaching in the UK. Surgery
2007;25(1):1–2.
McHanwell S, Davies DC, Morris J, et al. A core
syllabus in anatomy for medical students: Adding
common sense to need to know. Eur J Anat
2007;11(Suppl 1):3–18.
Griffioen F, Drukker J, Hoogland P, Godschalk M.
General plan anatomy: Objectives of the teaching
of anatomy/embryology in medical curricula in the
Netherlands. Eur J Morphol 1999;37(4):288–325.
Kemahli S, Dökmeci F, Palaoglu O, et al. How we

Edorium Journal of Anatomy and Embryology, Vol. 4; 2017.

Edorium J Anat Embryo 2017;4:6–10.
www.edoriumjournals.com/ej/ae

20.
21.
22.

23.
24.
25.
26.

derived a core curriculum: From institutional to
national–Ankara University experience. Med Teach
2004 Jun;26(4):295–8.
Leonard R. A clinical anatomy curriculum for the
medical student of the 21st century: Gross anatomy.
Clin Anat 1996;9(2):71–99.
Strauss A, Corbin J. Grounded theory methodology.
Handb Qual Res 1994;273–85.
Kieffer SA, Heitzman ER. An Atlas of Cross-Sectional
Anatomy: Computed Tomography, Ultrasound,
Radiography, Gross Anatomy. Hagerstown, Md:
Medical Department, Harper & Row; 1979.
Epstein O, Perkin G, Cookson J, et al. Clinical
Examination. Philadelphia: Mosby Elsevier; 1987.
Ellis H, Logan B, Dixon A. Human Cross-Sectional
Anatomy: Atlas of Body Sections and CT Images.
Oxford, UK: Butterworth-Heinemann; 1995.
Gosling JA, Harris PF, Humpherson JR, Whitmore
I, Willan PLT. Human Anatomy, Color Atlas and
Textbook. UK: Elsevier Health Sciences; 1996.
Madden ME. Introduction to Sectional Anatomy.
Philadelphia: Lippincott Williams & Wilkins; 2001.

Access full text article on
other devices

Gangata H
27.
28.
29.
30.
31.
32.
33.
34.

10

Rohen J, Yokochi C, Lütjen-Drecoll E. Color Atlas of
Anatomy: A Photographic Study of the Human Body.
Germany: Schattauer Verlag; 2006.
Abrahams PH, Boon JM, Spratt JD. McMinn’s
Clinical Atlas of Human Anatomy. UK: Elsevier
Health Sciences; 2008.
Agur AMR, Dalley A. Grant’s Atlas of Anatomy.
Philadelphia: Lippincott Williams & Wilkins; 2009.
Tank P, Grant J. Grant’s Dissector. Philadelphia:
Lippincott Williams & Wilkins; 2012.
Banks JC, Nava PB, Petersen DK. Atlas of Clinical
Gross Anatomy. Philadelphia: Elsevier Health
Sciences; 2012.
Douglas G, Nicole F, Rorbertson C. Macleod’s Clinical
Examination. Philadelphia: Elsevier Health Sciences;
2013.
Paulsen F, Waschke J. Sobotta Atlas of Human
Anatomy, Vol. 1, English: Internal Organs. Germany:
Elsevier, Urban & Fischer Verlag; 2013.
Bergman EM, van der Vleuten CP, Scherpbier AJ.
Why don’t they know enough about anatomy? A
narrative review. Med Teach 2011;33(5):403–9.

Access PDF of article on
other devices

Edorium Journal of Anatomy and Embryology, Vol. 4; 2017.

