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Why the Brain’s Wiring Crosses the Body’s

Center Line

A new neuroscience paper looks at why many brain circuits control the opposite side
of the body.

X
\

Anew neuroscience article is taking on a basic
but strange fact about the human body: in
many important circuits, the right side of the brain
deals with the left side of the body, and the left
side deals with the right. According to Phys.org,
neuroscientists Martin Wessendorf and Daniel
Wang wrote a new article in Frontiers in Neu-
roanatomy that reviews several cross-wired cir-
cuits in four-limbed animals and proposes an ex-
planation for how those circuits may have evolved.

That matters beyond a biology classroom because
this is the wiring diagram behind real work in health
care, rehabilitation, emergency response, and bio-
medical technology. A physical therapist helping a
patient recover hand control, a radiologic technol-
ogist looking at a brain scan, or a medical assistant
documenting weakness on one side of the body all
depend on the same basic map: symptoms on one
side may point to activity or injury on the other
side of the nervous system. The paper does not
change a treatment protocol by itself, but it shows
why careful anatomy knowledge is not trivia. It is
job knowledge.

The main idea is called contralateral organization.
Contralateral means opposite-side, so a contralat-
eral pathway is a nerve route that crosses the mid-

An illustration shows nerve pathways crossing from each side of the brain to the opposite side of the body.

line of the brain or spinal cord. The central nervous
system is the brain and spinal cord, and its midline
is the imaginary center line that separates left from
right. In many pathways, nerve cells, called neu-
rons, carry information across that center line be-
fore the information is processed or used to con-
trol movement.

The article begins with vision. The lens of the eye
flips an image onto the retina, the light-sensitive tis-
sue at the back of the eye. Information from the
right side of what a person sees is routed toward
the left side of the brain, and information from the
left side is routed toward the right. The optic chi-
asm, a crossing point for visual nerve fibers, helps
sort those signals. Some of that visual information
goes to an old brain structure called the optic tec-
tum, known in mammals as the superior colliculus.
This midbrain structure helps generate fast re-
sponses to things a person sees.

The authors connect that visual system to body
control. The optic tectum also receives sound and
body-sensation information. Somatosensory infor-
mation means signals about touch, body position,
pain, or similar physical sensations. The tectospinal
pathway is a route from the optic tectum down to-
ward the spinal cord that can help turn the body
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toward a stimulus. If a person sees a car at the
edge of the visual field and turns toward it, that
kind of fast orienting response depends on circuits
like these. In technical terms, the pathway sends
motor commands to the opposite side of the spinal
cord.

The paper also reviews two major sensory routes
from the body to the brain. The dorsal column
pathway carries light touch, vibration, and body-
position information. It runs up the back part of the
spinal cord and crosses the midline in the brain-
stem, the lower part of the brain just above the
spinal cord. The spinothalamic tract carries pain,
itch, and some touch information. Unlike the dorsal
column pathway, it crosses in the spinal cord be-
fore rising toward the thalamus, a brain structure
that helps process movement and sensation infor-
mation.

For movement, the authors discuss several crossed
pathways. The rubrospinal pathway starts in the
red nucleus, a midbrain area involved in movement
control, and is thought to help animals control their
limbs. The corticospinal pathway is especially im-
portant in humans because it supports fine motor
control, including skilled finger movement. Corti-
cospinal means running from the cerebral cortex,
the outer brain layer involved in higher functions,
to the spinal cord. In primates, including humans,
this pathway reaches spinal areas that control

Written from reporting by Phys.org.

muscles, which helps explain why hand skill de-
pends on precise nervous-system wiring.

The article also compares animals. Tetrapods are
animals with four limbs, including mammals, birds,
reptiles, and amphibians. The authors note that
several crossed pathways are found across tetra-
pod groups, and some appear in cartilaginous fish-
es such as sharks and rays. That matters because
shared wiring across distant animal groups can be
evidence that a pathway is ancient in evolutionary
terms. When a design appears again and again
across related species, scientists ask whether it
was inherited from a common ancestor or shaped
by a similar body plan and survival need.

For career and technical education, the work
points to how technical skill and scientific reason-
ing meet. Neuroanatomy is not only memorizing
names. It is learning how a system is routed, what
information each line carries, where signals cross,
and what a problem in one location might affect
downstream. The same habit shows up in electrical
troubleshooting, automotive diagnostics, network
cabling, and medical equipment repair: a technician
has to know both the parts and the path. In health
fields, getting hired and staying useful often means
being able to use exact vocabulary, read diagrams
accurately, communicate findings clearly, and un-
derstand when a pattern needs a licensed clini-
cian’s attention.
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THINK IT THROUGH

1.

In a health career program, how much time should be spent on deep anatomy like crossed brain
pathways versus hands-on patient care skills? Defend a balance.

The authors use comparisons across animals to think about how nervous-system wiring evolved.
What makes that kind of evidence powerful, and what are its limits?

Choose another technical field, such as automotive, electrical, or networking. How is learning a
nervous-system pathway similar to learning a system diagram in that field?
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Why the Brain’s Wiring Crosses the Body’s Center Line
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ACROSS DOWN
1 Crossing point for nerve-fiber bundles 2 Environmental event that triggers a

4 Imaginary divider between the body's sensory or bodily response

left and right sides 3 Outer brain layer involved in higher

5 Brain structure relaying movement and functions and voluntary control

sensory information 6 Light-sensitive tissue lining the back of

7 Lower neural section linking to the spinal the eye

cord 8 Information-carrying nerve cell

9 Midbrain area coordinating rapid
responses to sensory input

10 Toward the back side of the body or
spinal cord
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Where this came from

This article was written for 3andB from the reporting below. It is not a reprint — the
wording is ours and the facts are theirs.

Phys.org

“Q&A: Why does the right side of the brain control the left side of the body?”
Published Tuesday, October 27,2026

Read by us on Tuesday, October 27, 2026

https://phys.org/news/2026-10-qa-side-brain-left-body.html

WHAT IS IN THIS PACKET

The article and its discussion questions, a word search, and a crossword.

COPYING AND REUSE

Free to print, copy and hand out for classroom use. Please keep this page with the packet,
so the next teacher can see where the story came from.

More where this came from

If this short lesson worked for your class, our full workbooks go further with the same
care:

= Complete units with student and teacher editions
= Worked solutions for every exercise
= Standards-aligned, classroom-tested, print-ready

See the full lessons at 3andB.com
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