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1. Background

Abstract

Objective: Retrospective analysis of the experience in removing intraspinal space-
occupying lesions through the hemilaminectomy approach. Methods: This study
conducted a retrospective analysis of patients who underwent intraspinal space-oc-
cupying lesion resection via the hemilaminectomy approach under a microscope at
our center from January 2020 to April 2025. The success rate of tumor resection
and postoperative spinal stability was evaluated, and the postoperative complica-
tions were continuously monitored and observed. Results: Among these 13 pa-
tients, 1 case was located in the cervical vertebra, Scases in the thoracic vertebra,
and 7 cases in the lumbar vertebra. Two of the patients underwent a hemilaminec-
tomy with expanded resection due to intradural-extramedullary communicating tu-
mors. The average operation time was 4.5 hours, and the average blood loss was
238ml. During the operation, we usually remove the base of the spinous process to
achieve maximum visualization and exposure of the tumor under the microscope.
The postoperative CT re-examination showed that the unopened sides of the spinous
processes in all cases were not damaged, but the facet joint surfaces of 2 patients
who underwent laminectomy with expanded lamina were damaged. At the last fol-
low-up, no significant changes in spinal stability were observed in all patients, and
no signs of tumor recurrence were found on imaging. Conclusion: The hemilami-
nectomy approach under the microscope is a safe and effective method for treating
intraspinal space-occupying lesions. Due to the hemilaminectomy approach, the
range of bone structures removed during the surgery is narrow. Therefore, the op-
eration time is longer than that of the conventional total laminectomy. However,
with the continuous accumulation of treatment experience, this surgical method
may become easier.
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Intraspinal space-occupying lesions are relatively rare in space-occupying diseases of the central nervous system.
The most common benign tumors in the spinal canal are schwannomas (30%) and meningiomas (25%) [1, 2]. De-
compression with tumor excision is the most appropriate treatment method. Laminectomy, which facilitates access
and visualization, has traditionally been the most common approach for access to intradural spinal cord lesions and
tumors [2, 3]. However, this type of surgical approach requires the use of implants to fix the spine. It may cause
damage to the small facet joints, resulting in postoperative pain in the lower back of the patients and affecting their
postoperative quality of life [4, 5]. To avoid such complications, a unilateral laminectomy was undertaken by Yasargil
et al. [6]. Biomechanical data from multiple studies have demonstrated that half-laminectomy is superior to
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laminectomy in preservation of joint integrity and reducing postoperative complications [7, 8]. The resection of in-
traspinal space-occupying lesions through the hemilaminectomy approach under the microscope significantly re-
duced the damage to spinal stability. This article reports on 13 patients who underwent microscopic half-laminectomy
for the removal of intraspinal space-occupying lesions at our hospital.

2. Patients and Methods

This research plan was approved by the Ethics Committee of the First People’s Hospital of Aksu Prefecture, Xinjiang.
From 2020 to 2025, the authors performed microscopic unilateral half-vertebral lamina approach resection surgeries
on 13 consecutive patients with intraspinal occupying lesions.

We conducted a retrospective study on 13 patients with intramedullary space-occupying lesions who underwent
surgical treatment in our hospital from 2020 to 2025. We evaluated the success rate of lesion resection and postoper-
ative spinal stability. Secondary outcomes included operation time, blood loss, and intervertebral joint injury. In ad-
dition, we investigated postoperative pain and improvement of postoperative symptoms.

Our center uses enhanced MRI to initially determine the size, location, and nature of the tumor, as well as its
characteristics inside and outside the dura mater. We also use CT three-dimensional reconstruction and spinal X-rays
to assess the bony structure and stability of the spine, thereby determining the patient’s surgical position and approach.
Postoperative imaging examinations include enhanced MRI and CT three-dimensional reconstruction, which are used
to show whether the tumor has been completely removed, and whether there is postoperative damage to the spinal
cord and nerve roots. Additionally, they can evaluate the extent of bone window resection, thereby assessing whether
the post-resection bony structure will affect the stability of the patient’s spine.

All the intraspinal tumors of the patients did not exceed three vertebral levels. All the patients were given general
anesthesia with endotracheal intubation and placed in the prone position. When the lesion was located at the cervical
spinal canal level, we would use a three-pin head frame to fix the head to prevent spinal cord injury caused by head
movement during the operation. We determined the vertebral level through the G-arm and subcutaneously injected
methylene blue at the center of the lesion level and marked the incision line. Make a midline skin incision approxi-
mately 8 centimeters long. According to the enhanced MRI results before the operation, perform subperiosteal dis-
section of the muscle along the spinous process on the tumor side until the exposure level of half of the lamina is
reached on the same side. This method preserves the supraspinous ligament and interspinous ligament, and the at-
tachment of the contralateral muscle to the spine is not damaged. After adequate hemostasis of the muscle and fascia,
we use a high-speed micro-end mill to grind out the half lamina at the tumor level. In certain specific situations, such
as when the tumor exceeds the midline level, we need to flip the operating table to the opposite side of the tumor and
simultaneously remove the base of the spinous processes (Figure 1). Use Kerrison bone forceps to remove the inner
part of the superior and inferior articular processes to create sufficient surgical access and operating space for the
instruments. Apply bone wax on the edge of the bone window to prevent bleeding from the window. Use gauze and
brain cotton pads to cover the area around the dural window gap to prevent blood from entering the subdural space.
Subsequently, the dura mater was incised, and the dural incision was extended using a microscopic nerve hook or
two hard dural serrated forceps. The dura mater was suspended using 6-0 VICRYL Rapide suture to expose the lesion
or tumor to the greatest extent. If the tumor is large and exceeds the range of the resection bone window, it may be
necessary to perform a partial tumor resection. In some cases, it might be necessary to remove part of the articular
processes and pedicles of the vertebrae to ensure the maximum removal of the tumor and reduce the risk of spinal
cord and nerve damage. During the operation, based on the situation of tumor resection, we will conduct the Valsalva
test to verify whether the tumor has been completely removed and whether the circulation of cerebrospinal fluid is
unobstructed, etc. After removing the occupying lesion, hemostasis was achieved through low-power bipolar elec-
trocoagulation. The closure of the dura mater is mainly done using 6-0 polypropylene suture. In most cases, the range
of the half lamina removed is approximately two vertebral levels (Figure 2). One month after the operation, we
recommend that all patients wear external fixation braces.

Figure a depicts the preoperative CT scan.

Figure b shows the postoperative image of the resected base of the spinous process.
Figure ¢ shows the extent of thoracic vertebral lamina resection.

Figure d shows the extent of lumbar vertebral lamina resection.
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Figure 1. Comparison of pre- and post-operative CT.

Thoracicvenrtebral level bone window Lumbar level bone window

Figure 2. Spinal CT three-dimensional reconstruction: a pre- and post-operative comparison.
3. Results

Among the 13 patients, one was in the cervical spine, five in the thoracic spine, and seven in the lumbar spine. There
were 4 male and 9 female patients. The average age of male patients was 59.25 years, and that of female patients was
51 years. The overall average age was 53.53 years. The average duration was 10.72 weeks. The average length of the
tumors was 29.32 mm, and the average width was 11.57 mm. The distribution of tumors in the spine was as follows:
cervical vertebrae (7.7%), thoracic vertebrae (38.4%), and lumbar vertebrae (53.8%). Seven tumors (53.8%) were
approached from the right side and six (46.2%) from the left. The average operation time was 4.5 hours, and the
average blood loss was 238 ml. Total resection was achieved in 12 cases (92.3%). The average pain score for cervical
(C) spine patients was 5 before surgery and 2 after surgery; for thoracic (T) spine patients, it was 5.6 before surgery
and 1.2 after surgery; for lumbar (L) spine patients, it was 5.7 before surgery and 1.85 after surgery, The average
preoperative score for patients with nerve root (NR) pain was 5.6, while the postoperative score was 1.87 (Figure 3).
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Figure 3. Pain Rating Scale.

Notes. C: cervical spine patients; T: thoracic spine patients; L: lumbar spine patients; NR: patients with nerve root pain. Blue represents the preoperative
pain score, while red represents the postoperative pain score.

Our research center conducted a long-term follow-up on 13 patients; no significant complications or adjacent ver-
tebral lesions were observed in all cases. In addition, at the last follow-up, no significant changes in spinal stability
were observed in all patients, and no signs of tumor recurrence were found in the imaging examinations.

4. Discussion

The incidence of extramedullary subdural space-occupying lesions is relatively low. However, such diseases can
occur at different levels within the spinal canal. The most effective treatment currently is surgical resection [9-11].
To fully remove these lesions, it is necessary to remove the necessary bony structures and ligament structures during
the operation. However, this may damage the stability of the spine [12, 13].

The total laminectomy approach is one option for this type of surgery [14]. This surgical approach enables com-
plete exposure of the diseased tissue and provides the surgeon with a wide surgical field. However, total laminectomy
requires the removal of the supraspinous ligament, spinous processes, interspinous ligaments, and the entire lamina.
Since these structures form the posterior one-third of the spine, and the interspinous ligament plays an important role
in stabilizing the posterior column of the spine, the bilateral damage of this surgical approach may potentially cause
instability of the spine [12, 13, 15]. Furthermore, in some patients who undergo total laminectomy, implants may be
required for spinal joint fusion fixation, which may lead to increased bleeding, prolonged surgery and hospital stay,
higher costs, and an increased incidence of postoperative complications such as infection and pain [1, 9]. For this
reason, a unilateral hemilaminectomy results in fewer injuries to the dynamic dorsal structures of the vertebral column
compared with a total laminectomy or even laminoplasty [16, 17]. With the gradual development of the concept of
minimally invasive spinal surgery, Yasargil et al. first used unilateral hemilaminectomy to remove intradural tumors
in 1991 [6]. In order to reduce the incidence of spinal instability in patients after laminectomy and minimize muscle
and ligament injuries, we applied the hemilaminectomy approach to extramedullary subdural space-occupying le-
sions. Considering the morphological characteristics of different segments of the vertebrae, the width of the lamina
and the articular processes, the width of the bone plate removal is usually between 1.0 and 1.5 cm; thus, the tumor
may not be fully exposed [18]. Therefore, it is recommended that for lesions with a single-sided tumor diameter of
less than 2 cm, a unilateral hemivertebral lamina resection procedure should be adopted for treatment [18]. The ad-
vantage of this surgical approach lies in less bleeding, reduced postoperative pain, early mobilization, and the maxi-
mum reduction of spinal instability, etc. [19, 20].

The semi-laminectomy technique. The major drawback of this surgical approach is that the bone window resection
area is relatively small, making it difficult to repeatedly expose the tumor. However, our research center has improved
the situation by adjusting the angle of the microscope, tilting the operating table left and right, and modifying the
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surgical instruments. These measures can fully expose the dural sac, thereby improving the clarity of the field of
vision and increasing the surgical operating space. Additionally, when necessary, the base of the spinous process, part
of the superior and inferior articular processes, and some of the pedicles can be removed to better expose the surgical
area. These surgical methods have significantly enhanced the application of this surgical approach in intraspinal space
occupying surgeries.

5. Conclusions

Although the incidence of intraspinal space-occupying lesions is extremely low and the number of cases is relatively
small, considering these obvious advantages, we advocate the unilateral half-vertebral arch approach as the preferred
surgical method for extramedullary subdural lesions. This surgical approach can effectively ensure vertebral stability
and improve patient prognosis. However, our center conducted this study as a retrospective study, with a small num-
ber of cases, which is insufficient to draw a clear conclusion. At the time of writing this article, it is too early to
comment on the postoperative spinal stability because we need long-term follow-up to assess long-term complica-
tions and to more fully confirm the feasibility and safety of the half-vertebral lamina resection approach.
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