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Abstract

Background and importance: Sacral fractures often lead to injuries of the lumbosacral nerve,
which will cause tremendous damage to the patient’s motor and sensory functions. At present, the
most commonly used surgical method is the posterior median approach, the extent and degree of
neurolysis are often insufficient, so the effect of neurolysis is not well, and the functional recovery of
patients after operation is often incomplete.

Clinical presentation: The patient was a 17-year-old male who accidentally fell from a height
and landed on his hip. The main clinical feature of the patient was persistent radiating pain in
the right lower extremity with right lower limb sensorimotor disorder. The results of the X-ray
examination indicated a sacral fracture and a right pubic fracture. After the injury, the patient
underwent pelvic internal fixation surgery within 72 hours. Then 6 months after the surgery, there
was no significant improvement in right lower limb function, and the patient came to our hospital
seeking treatment. Considering the severe lumbosacral plexus injury and the history of surgery,
we performed an “Anterior surgery approach combined with posterior approach for lumbosacral
neurolysis” for the patient, postoperative radiation pain disappeared completely, and there were
significant improvements in the muscle strength of some muscles and sensory function.

Conclusion: The relaxation of the lumbosacral plexus is usually performed through a single
surgical approach, which has great limitations in the effect of relaxation. Here, we demonstrate a
case in which posterior lumbar incision and anterior laparoscopic lumbosacral plexus neurolysis can
benefit the patient, the lumbosacral nerve was released to a great extent. We aim to bring this case
to the attention of our worldwide neurosurgical colleagues and share our surgical approach to assist
those who may encounter this case in the future.
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Introduction

Lumbosacral nerve injury is often caused by contusion,
compression, and traction injury. Clinical experience reminds
usthatsacralfracturesareusually associated with compression
and injury of the lumbosacral plexus [1,2]. And when sacral
fracture reduction and fixation are performed, this can lead to
an exacerbation of nerve injury due to improper manipulation
[3-5], which will severely affect the normal sensory and motor
function of the patient. At this time, early surgical intervention
and treatment are particularly important, it has been reported
that neurologic deficits can be improved by up to 80% after
surgical treatment [6]. Therefore, it is necessary to perform
surgery in time.

https://doi.org/10.29328/journal.ace0.1001020

In terms of surgical methods, the most common one is
expanded decompression of sacral foramina via the posterior
approach. Although this surgical method is safe, it has certain
limitations because it cannot directly view the presacral area
[7,8]. In recent years, anterior neurolysis has been gradually
accepted, and the surgical incision is often the lateral rectus
abdominis. This kind of operation is convenient for L4 and
L5 nerve root decompression, but relatively difficult for
sacral nerve decompression [9,10]. Therefore, the combined
treatment of anterior and posterior surgical approaches can
bring better therapeutic effects. In order to minimize the
patient’s injury as much as possible, we creatively adopted
a laparoscopic-assisted anterior approach, combined with
the conventional neurolysis of the posterior approach,
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and completed one case of neurolysis (Figure 1A,B). This
operation is the first case in the world, which can not only
ensure the effect of neurolysis, but also reduce the damage of
the operation, and has high clinical application value.

Clinical presentation

A 17-year-old man accidentally fell from a height and
landed on his hip. After the injury, the patient felt obvious pain
in the sacrococcygeal region and right hip, and sensorimotor
disorder of the right lower limb. An imaging examination
showed a sacral fracture and a right pubic fracture. On the 3
days after injury, pelvic fracture open reduction and internal
fixation surgery were performed. After 6 months of functional
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Figure 1: Schematic diagram of dual-approach neurolysis. (A) Anterior
approach neurolysis (Laparoscopic neurolysis), L4 and L5 were the
main nerves released. (B) Posterior approach neurolysis, L4-S2 were
the main nerves released.
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exercise and recovery, there was no significant improvement
in the motor and sensory functions of the right lower limb.

Then the patient came to our hospital for treatment, and
the physical examination results showed that there were
old surgical scars visible in the patient’s lumbosacral region
and right inguinal region, with positive tenderness in the
lumbosacral region. The left lower limb muscle strength of the
patient is normal, while the right lower limb muscle strength is
significantly reduced. Radiating pain was evident in the right
lower limb. The right toe extension is at level 0, toe flexion is
at level 0, right ankle dorsiflexion is at level 0, plantar flexion
is at level 2, right knee extension is at level 3, flexion is at
level 2, right hip flexion is at level 4, abduction is at level 3,
and extension is at level 4. At the same time, the patient feels
numbness in the skin around the right anus and perineum, as
well as obvious numbness in the skin on the right buttocks,
outer side of the right calf, and dorsal side of the right foot.
Especially persistent radiating pain in the right lower limb,
which causes great pain to the patient (Figure 2A-C).

The pelvic CT results indicate fractures of the pelvis and
sacrum with internal fixation (Figure 2D-E). EMG results
indicate severe injury to the sacral plexus nerve in the right
lower limb. Considering that the patient has severe damage to
the lumbosacral plexus and has a history of surgery, a single
posterior or anterior approach for nerve release may not
achieve the expected result. Therefore, we have decided to
use the “dual approach lumbar sacral nerve release surgery”
for the patient’s treatment. Considering that laparoscopic
anterior surgery can preferentially reduce injury, the final
surgical plan is “posterior lumbar incision and anterior
laparoscopic lumbar-sacral plexus release surgery”.

Fm\

Figure 2: The patient’s preoperative evaluation and intraoperative neurolysis. (A-C) The area of sensory disturbance before operation, the area
with the red border is the senseless area, and the area with the black border is the sensory numbness area. (D-E) X-ray and CT three-dimensional
reconstruction before operation. (F) Posterior approach lumbosacral neurolysis, the yellow border area is the loosened nerve. (G) Laparoscopic
exposure of the lumbar nerve, the yellow border area shows the iliac vessels and the purple border area is the lumbar nerve. (H) Laparoscopic
exposure of the lumbar nerve, the yellow border area is the loosened nerve. (I and ]) Six months after surgery, the abdominal and lumbar incisions
recovered well. (K) Six months after surgery, the motor function of the patients was obviously improved.
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Firstly, the patient is placed in a prone position and an
incision is made along the posterior midline, to expose the
right L4-S2 vertebral body. Decompression was performed
on the right vertebral plate of L4~S2, and the results showed
continuity of the L4~S2 nerves, but there was significant
traction damage in this area. L5 and S1 become significantly
thicker and purple at the sacral foramen, while S2 scars form.
There was no response after stimulating L4-S2. Cut the outer
membrane of the L4-S2 spinal nerve longitudinally and release
the nerve (Figure 2F). The patient is placed in a supine split
leg position, and a 10mm Troca is inserted into the abdominal
cavity to establish pneumoperitoneum. Two Troc holes are
placed on the left and right sides of the abdomen respectively.
Enter the retroperitoneal area, ligate the vertebral body
and the communicating branch of the retroperitoneal blood
vessels, cut open the psoas major muscle, and enter the
lumbar nerve root plane from the right side of the L4 and L5
vertebral bodies. Scars were observed around the nerve roots
of the L4 and L5 spinal nerves during exploration. Provide
sharp and blunt separation, release the nerve in the direction
parallel to the nerve path, and release the L4 and L5 nerves to
the lumbosacral nerve trunk, the iliac vessels were protected
during the operation (Figure 2G,H). Finally, suture the
retroperitoneal space and opening layer by layer. Through the
double approach, the nerve segments in the root canal, spinal
canal, and pelvic cavity were released, so that the compressed
nerve was released to the greatest extent.

Postoperatively, the radiating pain of the patient’s lower
limbs was significantly relieved. The patient was followed up 6
months after surgery, the patient’s surgical incision recovered
well and the muscle strength of the patient’s right buttocks,
thighs, and calves also showed significant improvement, the
average muscle strength increased by about 1 grade. At the
same time, the sensory impairment in the patient’s right thigh
and right calf area has also been improved. However, the
sensory and motor deficits of the right foot did not improve
significantly (Figure 21-K). In short, the patient benefits from
the surgery, and there is a significant improvement in the
sensory and movement function of the right lower limb.

Discussion

For the treatment of sacral fracture combined with sacral
plexus nerve injury, most scholars currently believe that sacral
fracture combined with sacral plexus nerve injury requires
the restoration of sacral anatomical structure and internal
fixation, as well as nerve decompression and release [11-13].
In clinical practice, the nerve decompression and relaxation
of many patients are not thorough enough, which will lead
to incomplete postoperative functional recovery and greatly
affect the effectiveness of the surgery. Therefore, choosing
the appropriate nerve-release surgery method is extremely
important.

In terms of nerve release surgery, some scholars believe

https://doi.org/10.29328/journal.aceo.1001020
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that the risk of using the posterior approach for sacral foramen
release surgery is relatively small, but this surgical method
cannot effectively remove the displaced fracture block in the
front. The main cause of sacral nerve symptoms is precisely
the narrowing of the sacral foramen caused by the displaced
bone block in the front, which compresses the nerves [14].
Based on this, some scholars choose the anterior approach to
perform nerve decompression on patients. The more classic
surgical method is the lateral rectus incision, which includes
the exposure, exploration, decompression, and release of the
lumbosacral plexus. The biggestadvantageis thatitcan directly
display the nerve roots of L4 and L5 in front of the sacrum
and perform decompression under direct vision [9]. However,
this surgery also has its own shortcomings. The abdominal
incision increases the incidence of incisional hernia, and the
probability of opening the peritoneum and small blood vessel
bleeding can reach 4% [15]. Therefore, laparoscopic surgery,
which is less damaging and safer, has been explored. Scholars
have performed sacral ganglionectomy under laparoscopy to
treat pelvic pain caused by endometriosis [16] and achieved
good results.

In this case, the patient had undergone previous
abdominal surgery, in which the patient’s abdominal anatomy
had changed. Complications such as bleeding and organ
damage may occur during routine anterior approach surgery
because the anatomy is unclear. At the same time, complete
lumbosacral neurolysis is necessary because the patient has
significant sensory and motor deficits. Based on the above
basic information about the patient and surgical experience,
we combine the advantages of anterior and posterior surgery
and use laparoscopy as a minimally invasive surgical method
during anterior surgery to perform “dual approach lumbar
sacral nerve release surgery” for the patient’s treatment. The
patient’s lower limb function was sufficiently improved by
surgery.

In summary, this dual approach lumbar surgery with
laparoscopic assistance has the following two major
advantages: @ Loosening effect is thorough, which can
comprehensively release the damaged nerves and help
patients recover their neurological function. @ Minimal
trauma, laparoscopic release can reduce surgical trauma,
reduce the occurrence of surgical complications, and shorten
the postoperative recovery period of patients. This surgical
method is the world’s first, ensuring the effectiveness of
release while reducing the risk of injury. We hope that this
surgery can be better applied to clinical patients and bring
good news to patients with lumbar sacral nerve injury.

Conclusion

The surgical treatment of sacral nerve injury is very
difficult, and patients often experience a decrease in lower
limb motor and sensory function, which seriously affects
their daily life and treatment. We report the first case of “dual
approach lumbar sacral nerve release surgery” and achieved
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good surgical results. Our goal is to make this surgical method
attract the attention of clinical workers and ultimately benefit
more clinical patients.
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