How to make new discoveries In
(human) anatomy

OR

Can we develop predictive
guidelines to help us make new
anatomical discoveries?
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Case Repoms and Series
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and Foot: A Report of Two Cadaveric Cases

Brittany Staphes, DPM ' Edward Ennedy. DO, Tae Kim, DO°, Steven Nguyen

0o

Andrew Shoee, O™, Thomas Vi, D0 Jonathan Labovitz, DS FACEAS®, Mathew Wedel D"

et t, Wmtien Uity f ol S v Ol ) it Ml e, B, £

# Ol S Maskbion, RSP Il Do) Mo bl 1. ks, MY

" radre. Feindrrs Lisariey of Heih S Collepra! dhatema e St of oy Sa e, Farsema 24
i, At 5 AT T ] (Bl Iy o WY e, Pt R (e, T W 11
©aad, Dot b ¢ St By P e,

Flhmam Sy o Wit bivol of el S O W

" i, Moy P Ma ey, A8

* Prerur, rpartmey of Puiutvi; Medurw, Tongesy. onf P Suna, ool Ao r Do of Clsaol e gl Graises s, W s Gysey of
Hrakh Lo Caliepe o Py M, Prssns G4
® BT T, AT of Aileba e | f I e e Ak ST WS O N e S G o T e

Pimrmi, A

ARTICLE INFD

Ll of Clisiof Foisbommor

ABYTRACT
Tha sowa of dtim mopplied by ter conmanas Smnch of e e or s OB i gy sanissle Alrsagh moe
LRy SR oy Wl deite B T 1 g ondy & Pt of e madish Thgh, Ahere o maimer-
e e s ke Ml ol CEOE Sk T Rinse-bi banids i nosaimnd oSl or suu bl e Thees




Why, after centuries of careful study, are we still
making new discoveries in human anatomy?

e Humans are complex; * Not everything that gets
lots of stuff to find found gets published
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Filters to the publication of new
discoveries

Palaeontology
e What gets fossilized

 What gets discovered
 What gets collected
« What gets prepared

« What gets published



Filters to the publication of new

discoveries
Palaeontology Human anatomy
 What gets fossilized  What gets preserved
e What gets discovered e \What gets noticed
 What gets collected « What gets recognized as

possibly important

« What gets prepared
e What gets published

e What gets published



Why, after centuries of careful study, are we still
making new discoveries in human anatomy?

e Humans are complex; * Not everything that gets
lots of stuff to find found gets published
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Case Study 1.

Anterolateral ligament of the knee



A new knee I|gament "In 1879, years before the discovery

of X-rays, Dr. Paul Segond

" " | described...'a pearly, resistant, fibrous
descrlbed th|S decade band which invariably showed
extreme amounts of tension during
(Sorta) forced internal rotation (of the knee)'.”

- Claes et al. (2013: p. 321)

Gerdy's Tubercle

Anterolateral

Ligament
S

lateral collateral =~
ligament i

proximal

[elsip

Popliteus Tendon

Popliteofibular Ligament /9

Right knee in right lateral view (Claes et al. 2013: fig. 2)






Med student view

In extension: anlerior view -

lictibial tract Quadriceps lemoris tendon
Lateral patellar retinaculum
Lateral condyle of femur Medial condyle of femur

Medial patellar retinaculum

Patefla
Lateral collateral lig. and bursa Medial colateral lig.
Biceps femoris tendon and bursa '_.Sen'n_irl_endimsus,
Bursa under iliotibial tract Gracilis, and Pes anserinus
Insertion of iliotibial tract Sartorius tendons
Common fibular n. _ :
Head of fibula 1 Anserine bursa
Patellar lig.
Fibularis longus m.
Tibial tuberosity

Tibialis anterior m.

In flexion: anlerior view

In extension: posterior view } —ia

r ]
' L)

; Medial condyle of femur

N

Medial condyle of femur " 1
~ _;.‘..‘ Medial collateral lig.

Medial meniscus — A e - 0 N Medial meniscus



Anterolateral
Ligament

lateral collateral
ligament

fibula

Distractors:
superficially similar
structures in the
same region

patella

Right knee in right lateral view



Distractors:
superficially similar
structures in the
same region

Anterolateral
Ligament

patella 1. joint capsule

lateral collateral
ligament

Right knee in right lateral view
tibia

fibula




Distractors:
superficially similar
structures in the
same region

Anterolateral
Ligament

lateral collateral
ligament

patella 1. joint capsule

2. iliotibial tract

Right knee in right lateral view
fibula




Why wasn’t the anterolateral ligament of
the knee recognized sooner?

e Anatomically complex region

» Rarely dissected completely

e Known distractors in the same
area



Case Study 2.

Pararecurrent nerve
(recurrent pharyngeal nerve)



Spiracle

Arterial

Gill slits arch

Dorsal

Ventral
aorta

aorta
Vagus

Heart nerve

Fourth
branch
of vagus
nerve

(a) Fish

Second aortic arch

First aortic arch
Third aortic arch e

Audilory vesicle

Primitive jugular vein

Fourth acrtic arch

Olfactory pit
Sizth aortic arch

Dorsal aorta
Maxillary process
First branchial groove
Mandibalor areh

Bulbws cordis
Atiuwm

Dueet of Cuvier
Fentricle

Cardinal vein

Digestive tube —fi |
H’ Vitelline vein
Yolk-sac

Allantois
Umbilical artery



Spiracle

Gill slits

Dorsal
aorta

Ventral
aorta
Vagus

Heart nerve

Fourth
branch
of vagus
nerve

(a) Fish

=\ y =
Thyroid
cartilage
(Larynx is w l
posterior to

cartilage)

Carotid

Eustachian
tube

Vagus nerve

Superior laryngeal
nerve

artery

1 Recurrent

laryngeal
nerves

Aorta

Pulmonary
trunk

(b) Human

Pulmonary
artery
(formerly
ductus
arteriosis)



Thyroid
Gland

Neck viscera in right lateral view



Thyroid
Gland

L Inferior
Thyroid A T

. S
L Recurrent .~
Laryngeal N

e

R Brachiocephalic A

o ™

Neck viscera in left lateral view



Thyroid
Gland

Stellate
Ganglion

=

5
®
[

(reflected
to the |eft)

B,
Lig Arteriosum —s

Neck viscera in left lateral view



Innervation of the larynx
and trachea in a dog,
modified from

Lemere (1932: fig. 1)
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Innervation of the larynx
and trachea in a dog,
modified from

Lemere (1932: fig. 1)

recurrent laryngeal N
(to larynx only)




Innervation of the larynx
and trachea in a dog,
modified from

Lemere (1932: fig. 1)

recurrent laryngeal N
(to larynx only)

pararecurrent N
(to esophagus/trachea)




Why wasn’t the pararecurrent nerve in
humans recognized sooner?

 Anatomically complex region
» Rarely dissected completely

e Known distractors in the same
area




Case Study 3:

Long cutaneous branch of the
obturator nerve



MOST COMMON

cutaneous
branch of the
ﬂbtu rator
nerve

saphenous
branch of the
femoral nerve



MOST COMMON
PATTERN

cutaneous
branch of the

branch of the
femoral nerve
(typically 2)

branch of the

NEWLY-DISCOVERED
VARIATION

saphenous
branch of the
femoral nerve
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anteromedial view




‘ 2013
: case
i

femoral vein ;
2/}

oL femoral artery . .

' »

W : femoral nerveﬁ R
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cutaneous
branch of
obturator N |



2014
case

Left lower limb in
anteromedial view




2014
case

i S84 cutaneous

R M branch of
\ obturator N ‘
Ny

Wi Y .



saphenous branch
of femoral N



MOST COMMON NEWLY-DISCOVERED

PATTERN VARIATION
femoral ~
/ nerve
great

saphenous
vein

cutaneous

branch of the
obturator

nerve

saphenous
branch of the
femoral nerve

(typically 2)

cutaneous

branch of the

obturator
nerve

saphenous
branch of the
femoral nerve



great
saphenous
vein

Single Double

Coronary Artery Bypass Graft (CABG)



Endoscopic
vein harvesting

Elalfy et al. (2015: fig. 2)




MOST COMMON
PATTERN

cutaneous
branch of the
obturator

nerve

saphenous

branch of the <

femoral nerve
(typically 2)

v

NEWLY-DISCOVERED

cutaneous
branch of the
obturator
nerve

VARIATION

saphenous
_ branch of the
femoral nerve




Why wasn’t the long obturator nerve
recognized sooner?

« Challenging, fragile structure :

8 femnral vein | 1 . 1
' )

._r:‘_'. \ I"L"_'l Ly
{i ! ,‘ ,‘
A RELARLL ST _femoral artery | L‘ 1
Yo : memural nerwﬂ ;
. \ | 2 B J iy
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.

« Rarely dissected completely

cutaneous
branch of
obturator N

e Known distractors in the same
area



Places to look for new discoveries
In (human) anatomy

e Complex regions that are rarely dissected fully
— joints, distal tendon insertions, nerve plexes

* Recent evolutionary changes from close relatives
— e.Q., pararecurrent nerve

e Opportunities for “replaced” structures
— blood vessels, nerves (especially cutaneous nerves)

These principles probably work at least as well for
non-human organisms as they work for humans!



Places to look for new discoveries
In (human) anatomy

 Talk to surgeons (or other morphologists), ask them
what they’ve seen that they didn’t expect

e Getto know the literature and look where no-one
else is looking

Phoebastria nigripes _ Pelecanus
LACM 115139 erythrorhynchus

Cervical 9 _ LACM 86262
length 20mm Cervical 14

length 42mm



Alamosaurus Astrophocaudia slaughteri
sanfuanensis o SMU 61732
BIBE 45885 Caudal 14

Caudal neural arch height 198mm

height 99mm




“I am firmly convinced that the best
book in medicine is the book of
Nature, as writ large in the bodies
of men. You remember the answer
of the immortal Hunter, when asked
what books the student should read
in anatomy — he opened the door of
the dissecting-room and pointed to
the tables.”

— Sir William Osler, 1901

spinal nerve in
an ostrich neck
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