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A Critical Review on the Argument that the Sacral Division of
the Autonomic Nervous System should be Classified
as the Sympathetic Nervous System
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Abstract : The autonomic nervous system was differentiated on the basis of the observations and claims of
Gaskell and Langley more than a century ago. In 2016, a study was published arguing that the classification of
the autonomic nervous system should also be redefined in light of the recent development of molecular biology
tools that were unavailable at the time. The paper argued that the sacral division, which had been classified as the
parasympathetic nervous system, should be classified as the sympathetic nervous system, like other spinal cord
divisions, which sparked considerable debate. In this review, the classification of the sacral division, as well as
the idea of the autonomic nervous system, are investigated, along with the arguments that support them. Various
perspectives, including anatomical, physiological, and pharmacological criteria for identifying the sympathetic
and parasympathetic nervous systems, were applied to a review of the sacral division. The function and anatomy
of the autonomic nervous system in the pelvic region, where the target organs of the sacral division are located,
were also reviewed. As a result, it was determined that classifying the sacral division as sympathetic is more
or less inappropriate and would rather cause confusion in the clinical field. In spite of this, it appears important
to reevaluate the current understanding of anatomy, including the autonomic nervous system, in light of the
advancement of molecular biology technology and the accumulation of knowledge.

Keywords : Autonomic nervous system, Sacral division, Molecular biology, Lower urinary tract, Male external
genitalia
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Table 1. Argument and rationale for the classification of the sacral division

Espinosa-Medina et al [14]

Rebuttal

The sacral division is similar to the
thoracolumbar division,
so it is classified as sympathetic. part.

Interpretation of molecular biological
experiment results

Sympathetic and parasympathetic
antagonism

There are cases in which sympathetic
and parasympathetic communication
cannot be divided by neurotransmitters
secreted by postganglionic fibers.

Neurotransmitters in
postganglionic fibers

The pelvic ganglion is molecularly
genetically and neuroanatomically
similar to the sympathetic ganglion.

Pelvic ganglion complexity

No antagonism was observed in the
target organ of the sacral division.

Interpretation as the difference
between the cranial and spinal cord

In addition to the sacral, there are
many organs in which no clear
antagonistic action is observed.

With few exceptions, most of them are
well classified as sympathetic
and parasympathetic.

The pelvic ganglion is a mixture of
parasympathetic and sympathetic parts,
so there may be similarities,

but functional differences.
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