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Introduction

Introduction: Minimally Invasive Transforaminal Lumbar Interbody
Fusion (MI-TLIF) is an effective treatment for patients with degen-
erative lumbar spinal disease. This modality was devised to reduce
approach-related morbidity and complications of open TLIF.

Materials and methods: In this report, we describe a unique case
of a 40-year-old woman who developed contralateral lumbar plexop-
athy one day after the MI-TLIF procedure.

Results: Postoperative Computed Tomography (CT) and MRI
showed a left L4 transverse process fracture compressing the psoas
muscle, and the lumbosacral fascia and erector spinae muscles were
displaced forward. We performed fractured left L4 transverse process
bone fragment removal to decompress the psoas muscle and correct
the original place of the left lumbar fascia and erector spinae muscles.
One month after reoperation, the patient had gradual alleviation of
pain; leg weakness also recovered enough to enable locomotion.

Conclusions: In our case, MI-TLIF relieved lower back and right
leg pain. However, the patient developed left radicular leg pain with
weakness. There was displacement of the lumbosacral fascia and
erector spinae muscles. These problems induced displacement of the
psoas muscle with compression, which resulted in lumbar plexopathy.
If skin incisions are not enough to carry further down through the
subcutaneous tissue and the underlying fascia, displacement of both
the left lumbosacral fascia and erector muscles can occur while insert-
ing the pedicle screws. Therefore, it is important to make an incision
from the skin to the underlying fascia and surgical corridors to insert
the pedicle screws during MI-TLIF.

Keywords: transforaminal lumbar interbody fusion; plexopathy; ped-
icle screw.
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Introduction

Degenerative lumbar spine disease is one of the most prev-
alent healthcare problems in the world, with chronic lower
backpain and radicular symptoms in the lower extremities [1].
Minimally Invasive Transforaminal Lumbar Interbody Fusion
(MI-TLIF) is an effective treatment for patients with degenera-
tive lumbar spinal disease. This modality was devised to reduce
the approach related morbidity and complications of open TLIF
[2]. In addition, MI-TLIF leads to lesser intraoperative blood loss
and shorter hospital stay compared to open TLIF and has been
widely implemented recently [3].

TLIF is an effective treatment for patients with degenera-
tive spondylolisthesis and degenerative disc disease [4]. High
success rates and few complications have been reported. Post-
operative radiculopathy has been reported as a common com-
plication of TLIF. However, there are very few cases of lumbar
plexopathy following TLIF. Although lumbar plexopathy has
been reported following gynecological procedures and trans-
psoas interbody fusion, there were no reports of this complica-
tion following instrumented MI-TLIF [5].

In this report, we describe a unique case of a 40 year old
woman who developed contralateral lumbar plexopathy one d
after the MI TLIF procedure.

Case presentation

A 40 year old woman presented to our institution with lower
back pain and radiating right leg pain. Her symptoms had begun
one year previously. Lumbar radiographs and Magnetic Reso-
nance Imaging (MRI) showed for aminal stenosis and spinal seg-
mental instability at the L4-5 level. After failure of conservative
treatment, the patient underwent MI-TLIF at L4-5 pathology via
a right paramedian incision. Postoperatively, while still in the
hospital, the patient reported no right leg pain. However, she
complained of left leg pain in the L2,3 nerve distribution one
day after MI-TLIF. In addition, hip flexion motor grade was re-
ported as motor grade Il, and knee extension motor grade was
reported as grade lll. Postoperative lumbar radiographs showed
no obvious malposition of the instruments. Postoperative Com-
puted Tomography (CT) and MRI showed a left L4 transverse
process fracture compressing the psoas muscle, and the lum-
bosacral fascia and erector spinae muscles were displaced for-
ward (Figure 1A,B). However, no lesions in the spine that could
explain left leg weakness were observed on postoperative MRI.
We performed fractured left L4 transverse process bone frag-
ment removal to decompress the psoas muscle and correct the
original place of the left lumbar fascia and erector spinae mus-
cles. After three weeks of operation, Electromyogram (EMG)
and Nerve Conduction Study (NCS) were performed. In NCS,
there were decreased sensory amplitudes at the left lateral cu-
taneous nerve of the L2-3 division of the lumbar plexus and the
left saphenous nerve. In addition, motor conduction velocities
at both the left femoral nerve and the peroneal portion of the
left sciatic nerve were decreased. EMG showed increased in-
sertional activities and positive sharp waves at the left tibialis
anterior and left adductor longus.

Figure 1: (A) Fractured left L4 transverse process and normal right

L4 transverse process on postoperative CT, (B) Displacement of left

lumbosacral fascia and left erector spinal muscles on postopera-
| tive MRI.
o
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After reoperation, she was administered symptomatic treat-
ments; analgesics, including opioids and gabapentin, were pre-
scribed for neuropathic pain relief. In addition, rehabilitation
was regularly performed for leg weakness. One month after re-
operation, the patient had gradual alleviation of pain; leg weak-
ness also recovered enough to enable locomotion.

Discussion

The lumbar plexus is situated within the posterior aspect of
the psoas muscle in front of the transverse process of the lum-
bar vertebrae. It is formed by the anterior division of the first
three (L1-3) and a greater part of the fourth lumbar nerve (L4),
with a contribution from the last thoracic nerve [5]. It courses
posterior to, or mingles with, the fascicles of the psoas muscle
before convergence of the lumbar anterior primary rami to form
the lumbar plexus; branches are distributed to the psoas muscle
and the quadratus lumborum [6].

Lumbar plexopathy is an injury to the nerves of the lumbar
plexus. Although this condition is not uncommon,diagnosis
and management tend to be difficult [7]. Patients with lumbar
plexopathy usually present with lower back and/or leg pain.
They can also experience motor weakness, as well as other sen-
sory symptoms such as numbness, paresthesia, and/or sphinc-
ter dysfunction [8]. Lumbar plexopathy predominantly causes
motor symptoms; however, it also affects the autonomic and
sensory components of the plexus [9].

The clinical presentation of a patient depends on which part
of the plexus is affected. Historically, the lumbosacral plexus
was divided into the upper lumbar plexus (T12-L2), lower lum-
bar plexus (L2-4), and sacral plexus (L4-S4) [10]. Our patient’s
clinical features supported lumbar plexopathy. Moreover, this
condition has been reported to occur following instrumented
lumbar spinal procedures, such as posterior or transforaminal
lumbar interbody fusion [11]. Some authors attributed lumbo-
sacral plexopathy to direct lumbar plexus trauma during instru-
mentation and lateral paraspinal muscle dissection, occurring
just anterior to the transverse processes of the lumbar verte-
brae [5]. There are several elements of this case that warrant
discussion: the pathophysiologic mechanism in our patient and
the evidence base for managing this condition [10].

In our case, the patient underwent MI-TLIF for severe lower
back pain and right radicular leg pain. She experienced new
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symptoms one day after the procedure; contralateral left ra-
dicular leg pain and left motor leg weakness, especially left hip
flexion motor grade reduced to grade Il and knee extension mo-
tor grade reduced to grade lll. Generally, inadequate pressure
support during prone procedures has been advocated as an
alternative cause of postoperative neural palsies; the inguinal
ligament is a key risk factor. However, branches of the lumbar
plexus to the psoas and iliacus are proximal to the inguinal lig-
ament. Hence, any neural compression at the level of the in-
guinal ligament would not cause hip flexor weakness [5]. Her
symptoms suggested that the lumbar plexus was involved. On
postoperative imaging, new findings have been confirmed: 1)
left L4 transverse process fracture, 2) displacement of the lum-
bar fascia and left erector spinae muscles, and 3) compression
of the left psoas muscle.

Left L4 transverse process fracture occurred during the
course of MI-TLIF: percutaneous pedicle screw insertion by
small skin incision. However, we made small and shallow inci-
sions of approximately 1 cm for minimal scarring in this patient.
When inserting the percutaneous pedicle screw, displacement
of the left lumbar fascia and left erector spinae muscles oc-
curred because of small and insufficient deep incisions. This
caused a strong pressure on the screw entry site, that is, the
junction of the transverse process and the superior facet. The
pressure induced a fracture of the left L4 transverse process,
and fractured bone fragments induced severe psoas muscle
compression. These problems indirectly caused strengthened
damage to the lumbosacral plexus.

MI-TLIF leads to lesser intraoperative blood loss and shorter
hospital stay than open TLIF. In addition, it can cause minimal
scarring and is reported to have a lower complication rate com-
pared to open TLIF [3]. During MI-TLIF, ipsilateral screws are in-
serted in a dorsoventral fashion with a vertical vector using a
retractor. Moreover, contralateral pedicle screws are inserted
in a percutaneous fashion through small stabincisions under
fluoroscopic guidance [12]. When pedicle screws are inserted
at the contralateral side, surgeons should focus on incisions to
be carried further down through the subcutaneous tissue and
the underlying fascia rather than minimal scarring. In addition,
surgeons should try blunt dissection using a finger to create a
surgical corridor for percutaneous screw insertion.

In this patient, we performed fractured left L4 transverse
process bone fragment removal for decompressing the psoas
muscle and correcting the original place of the left lumbar
fascia and erector spinae muscles. After the procedure, the
patient presented with mildly improved symptoms, which still
remained due to a strengthened injury of the lumbar plexus. In
painful forms, our patient received a neuropathic agent (prega-
balin) and regular physiotherapy. In addition, we used a non-
steroidal anti-inflammatory drug in combination with opioids.
In the acute stage of lumbar plexopathy, corticosteroid therapy
is administered to the patient. Finally, our patient had gradual
alleviation of pain, and the leg weakness recovered enough to
be able to walk independently.

Conclusion

In our case, MI-TLIF relieved lower back and right leg pain.
However, the patient developed left radicular leg pain with
weakness. There was displacement of the lumbosacral fas-
cia and erector spinae muscles. Strong pressure occurred and

caused fracture of the left L4 transverse process. These problems
induced displacement of the psoas muscle with compression,
which resulted in lumbar plexopathy. If skin incisions are not
enough to carry further down through the subcutaneous tissue
and the underlying fascia, displacement of both the left lumbo-
sacral fascia and erector muscles can occur while inserting the
pedicle screws. Therefore, it is important to make an incision
from the skin to the underlying fascia and surgical corridors to
insert the pedicle screws during MI-TLIF. In addition, surgeons
should be mindful of the possibility of plexopathy after TLIF.

Compliance with ethical standards

Ethical approval: All procedures performed in studies involv-
ing human participants were in accordance with the ethical
standards of the institutional and/or national research commit-
tee and with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.
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