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Neuropelviology in minimally invasive surgery:
a surgical anatomy-based demonstration
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Abstract

Autonomic nerves regulate the innervation and function of the bladder, uterus, and rectum via their terminal branches. This section emphasizes
the superior hypogastric plexus, hypogastric nerve, pelvic splanchnic nerves, inferior hypogastric plexus, and its terminal branches, namely the
vesical, rectal, and uterine nerves. Somatic nerves traverse the pelvis, providing motor and/or sensory innervation to the pelvic floor and lower
limbs. It is important to recognize the obturator nerve, genitofemoral nerve, lateral femoral cutaneous nerve, lumbosacral trunk, and femoral

nerve. [J Turk Ger Gynecol Assoc. 2025; 26(4): 319-20]
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Introduction

Understanding the detailed anatomy of the pelvic nervous
system is central to nerve-sparing surgical procedures that
aim to preserve visceral functions and minimize postoperative
complications. Pelvic innervation comprises both autonomic
and somatic nerves, each with its distinct pathways and roles.

Autonomic innervation

Autonomic nerves control the innervation and function of the
bladder, uterus, and rectum through the terminal branches.
The superior hypogastric plexus, originating from the
thoracolumbar splanchnic nerves, is located anterior to the
aortic bifurcation at the caudal end of the inferior mesenteric
artery. The superior hypogastric plexus splits into the right and
left hypogastric nerves, which run down along the anterolateral
side of the sacrum within the retrorectal space. At the level of
the medial pararectal space, these nerves course medially
while keeping their sympathetic nature. The pelvic splanchnic

nerves originate from the level of the sacral 2-4 vertebrae at
the dorsolateral part of the pararectal space and run obliquely
toward the medial paracervix, delivering parasympathetic
innervation. The hypogastric and pelvic splanchnic nerves
converge to form the inferior hypogastric plexus at the caudal
part of the medial pararectal space, inferior to the deep uterine
vein (or vaginal vein), which contains both sympathetic and
parasympathetic innervation (Figure 1).

Somatic innervation to here

Somatic nerves pass through the pelvis, providing motor
and/or sensory input to the pelvic floor and lower limbs. The
obturator nerve (lumbar 2-4), which innervates the adductor
muscles of the thigh, courses through the lateral paravesical
space and is usually embedded within the obturator lymphatic
tissue. The genitofemoral nerve (lumbar 1-2) lies lateral to the
external iliac artery at the superior part of the psoas major
muscle. The lateral femoral cutaneous nerve (lumbar 2-3) is
positioned at the superior part of the iliacus muscle, within the
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iliopsoas fascia. The lumbosacral trunk (lumbar 4-5) is located
at the laterovascular plane (medial psoas space), inferior to the
obturator nerve and lateral to the internal iliac vein (Figure 2).
It contributes to the formation of the sciatic nerve. Dissection of
the iliopsoas fascia and medial mobilization of the psoas major
muscle will reveal the femoral nerve (lumbar 2-4) between the
psoas major and iliacus (Figure 3), (Video 1).
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Figure 1. Inferior hypogastric plexus, formed by the
contribution of the hypogastric nerve and pelvic splanchnic
nerves at the caudal part of the medial pararectal space
IIA: Internal iliac artery, IHP: Inferior hypogastric plexus, IHP-v:
Inferior hypogastric plexus vesical branches, HN: Hypogastric
nerve, PSN: Pelvic splanchnic nerves, Ur: Ureter
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Figure 2. Lumbosacral trunk at the laterovascular plane
(medial psoas space), located inferior to the obturator

nerve

EIA: External iliac artery, EIV: External iliac vein, IIV: Internal
iliac vein, LST: Lumbosacral trunk, ON: Obturator nerve, OUA:
Obliterated umbilical artery, Ur: Ureter
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Figure 3. Femoral nerve located between the psoas major

and iliacus muscles
EIA: External iliac artery, EIV: External iliac vein, FN: Femoral nerve

Recognizing these anatomical structures during minimally
invasive pelvic surgery is essential for improving functional
outcomes and reducing the risk of neural injury.

Video 1.
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