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Objective: Unilateral hemilaminectomy (UHIL), an alternative surgical approach to intradural lesions, involves a
unilateral approach to meningeal opening that provides an adequate window for tumor extraction while leaving most
of the vertebral structures intact. The techniques and results of a modified hemilaminectomy technique with spinal
endoscopy is discussed and limited unilateral hemilaminectomy for intradural tumors (UHIT) evaluated prospectively.

Methods: Relevant clinical variables, operative reports, histological findings, pre- and post-operative imaging, and
follow-up data for 11 consecutive patients (five males, six females; mean age 63.36 ± 20.69 years) who underwent
modified hemilaminectomy over a 3 year time period were analyzed. Contrast-enhanced MRI was used to demonstrate
the side, size and location of the suspected tumor or intradural lesion and CT to evaluate the bone anatomy.
Post-operative MRI and CT allowed evaluation of anatomy following resection.

Results: Lesions included meningiomas (n = 2), neuromas (n = 3), and metastases, cysts or gliomas (n = 6).
Pre-operative indications in order of incidence included cord compression, claudication, lower back pain, radiculopathy,
paraplegia, weakness, incontinence, and generalized neuro-deterioration. There were no major complications, and no
spinal deformity or instability at final follow up (mean, 13 months; range, 3–36 months).

Conclusion: Our data suggest that there is a place for the UHIT approach. This minimally invasive approach is useful
for resecting all intradural tumors. UHIL is a useful minimally invasive technique for resecting intradural spinal tumors
with maximal preservation of musculoligamentous attachments and posterior bony elements and should be consid-
ered an improvement on currently employed techniques.
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Introduction

Spinal tumors occur rarely, the global incidence reportedly
being in the range of 1–2.5 per 100,000 people1–4. Laminec-

tomy, which facilitates access and visualization, has tradition-
ally been the most common approach for access to intradural
spinal cord lesions and tumors. However other approaches,
including laminotomy, hemilaminectomy and inter-laminar
fenestration, have also been reported. While complete resec-
tion is desirable, the strongest predictors of surgical outcomes
are pre-morbid, pre-operative and post-operative general
clinical status, tumor grading and location5. Previous reports
also suggest that the best overall neurological improvements
occur in the patients with the most precise surgical plans,

suggesting a key role for investigative imaging such as CT and
MRI in preoperative planning in such cases6.

Currently, the major goals of surgical procedures for
intradural lesions include: (i) complete, pathologically con-
firmed resection/removal of the intraspinal lesion/tumor; (ii)
minimizing invasiveness and risk management; and (iii) lim-
iting iatrogenic trauma and post-operative complications.
Unilateral hemilaminectomy (UHIL) is an alternative surgical
approach to intradural lesions that was first described by
Yasargil in 1991; it involves a unilateral approach to meningeal
opening, thus providing an adequate window for tumor resec-
tion while leaving most of the vertebral structures intact7.
Because few published articles have described advances of
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hemilaminectomy in the last decade and there have been no
large-scale prospective studies, there is a need to re-evaluate
and standardize operating methodology8–18. Biomechanical
data from multiple studies have demonstrated that UHIL is
superior to laminectomy in preservation of joint integrity and
reducing postoperative complications19,20. Furthermore, many
studies have demonstrated a strong association between stan-
dard laminectomy and post-operative complications; namely,
spinal deformity and damage to dissected structures during the
approach. This relationship is particularly strong in pediatric
subjects12,17,18. In this clinical article, we present the operative
techniques for UHIL and an evaluation of the effectiveness of
this approach through analysis of a consecutive case series.

Patients and Methods

The study protocol was approved by the Northern Hospital
Network Human Research Ethics Committee. From

January 2007 to November 2012, microsurgical unilateral
hemilaminectomies were performed by the senior author
(RJM) on 11 consecutive patients with intradural tumors

(UHITs). Clinical variables, operative reports, histological
findings, pre- and post-operative images, and follow-up infor-
mation were reviewed21.

Contrast-enhanced MRIs were performed to demon-
strate the side, size and location of the suspected tumor or
intradural lesion and pre-operative CTs to evaluate the bone
anatomy and thus assess the surgical corridor. Post-operative
imaging included an MRI and CT to show the extent of the
bone window, thus allowing evaluation of post-resection
anatomy.

The treatment of choice for resection of intradural
tumors is considered UHIL7; however, the standard procedure
was modified in the present study (Fig. 1). Following assess-
ment of relevant investigative imaging modalities, including
CT and MRI, general anesthesia induced and the patient
placed in a prone position on the operating table. A decision
was then made on the approach side for performing the hemi-
laminectomy that would provide the best access, this decision
being based on a number of factors, including the side of the
canal predominantly occupied by the lesion or tumor and the

Fig. 1 Surgical workflow for UHIL. (A) Surgical planning and confirmation of correct level. (B) Hemilaminectomy and dural opening to reveal

pathology. (C) Surgical resection through the unilateral exposure. (D) Closure with dural suture, return of unilateral muscle retraction to the

midline and standard wound closure.
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angulation of the spinous processes. In some cases, the patient
was rolled slightly to the contralateral side to facilitate ease of
access to the canal. Hemilaminectomy was performed using a
combination of a high speed drill with 2 mm and 3 mm round
burrs, followed by Kerrison rongeur removal of additional
bone to create an adequate surgical corridor. Subsequently, the
dura was opened to maximize access to the lesion or tumor.
Micro-neurosurgical techniques were used to remove the
lesion or tumor (Fig. 2). For visualization superior or inferior
to the surgical space, an endoscope was sometimes introduced
into the canal (Fig. 3). Following lesion or tumor resection,
closure was performed in the standard fashion (Video S1). It is
important to note that if the window achieved after lamina
removal is inadequate for extraction, various structures,
including the base of the spinous process and articulating pro-
cesses of the nearby pedicle may have to be removed. In con-
trast, only partial removal is required in patients with thick
laminae.

Results

Patient Variables
Of the 11 study patients, five were male and six female. Their
mean age was 63.36 ± 20.69 years. Nine tumors were removed
and two arachnoid cysts fenestrated. Two of the tumors were
metastases, one from an osteosarcoma and the other a mela-
noma. Pre-operative indications in order of incidence
included: cord compression, claudication, lower back pain,
radiculopathy, paraplegia, weakness, incontinence and

generalized neurological deterioration. No patients had
contraindications to surgical intervention. The locations and
histopathology of the lesions are shown in Table 1. The mean
follow-up time was 13 months (range, 3–36 months).

Peri-Operative and Follow-Up Findings
Using our modified UHIL technique, no major complications
occurred in any of the study patients observed. Specifically,
there were no instances of damage to the spinal cord or verte-
bral artery. In one case, two nerves entering the lesion had to be
slowly dissected. No patients had radiological evidence of
instability or spinal deformity. All 11 patients demonstrated
physical improvement at latest follow-up.

Discussion

While the increasing implementation of minimally inva-
sive surgical techniques globally over the past decades

has reflected the importance of reducing surgical trauma, there
is no clinically robust clinical evidence for minimally invasive
surgery for spinal lesions or tumors22–24. No randomized con-
trolled trials comparing procedures have been published; the
nature of these lesions would make such a study difficult to
coordinate regardless of whether it was in a single center or
multi-institutional setting. To our knowledge, this is the first
published Australian series reporting the use of UHIT as a
minimally invasive endoscopic option for intradural lesions
and tumors.

Given the minimally invasive nature of UHIT, which
preserves the mechanically relevant bone structures and facet

Fig. 2 Intraoperative surgical workflow for UHIL. (A) Incision and unilateral lamina/spinous process exposure. (B) Dural incision and exposure of

pathology. (C) Resection of lesion with identification of spinal cord/nerve roots. (D) Dural closure.
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joints17, there may be a smaller incidence of spinal instability
following this procedure than after complete laminectomy and
laminotomy. According to Iacoangeli et al., a posterior
approach is the safest of all methods when indicated; these
authors advise posterior UHIL in all elderly patients with
intradural lesions, regardless of how ventral the pathology
lies25. Sun et al. describe a potential use for UHIL in all lateral
intradural lesions regardless of how ventral or lateral they sit;
our dataset, although small, supports their proposal18.

In addition, multiple studies have demonstrated that the
minimal invasiveness of UHIL yields reductions in both oper-
ating time and blood loss15,16. In accordance with this, patients
who have undergone UHIL may have rapid recoveries and
rehabilitation with little to no complications18. All of these
considerations, in addition to its superior stability, support use

of the modified technique described here. Importantly,
although our study did not directly compare the outcomes of
different techniques, our outcomes were directly comparable
with those of previous studies in terms of tumor recurrence,
complication rate and physical recovery.

Biomechanical data further justifies the minimally inva-
sive hemilaminectomy approach because it achieves superior
structural integrity across all lumbar levels compared with
traditional laminectomy. Finite element model experiments
have demonstrated a greater degree of flexion and less annular
stress associated with minimally invasive surgical techniques,
likely leading to reduction in post-operative disc degenera-
tion19. In addition, as demonstrated by Ogden et al., there is a
strong correlation between the overall extent of removal of
posterior elements and vertebral mobility during axial
loading20.

Technical Requirements of the Limited Approach
Effective imaging evaluation and localization are imperative
prerequisites for obtaining ideal outcomes. In our 11 cases,
level and lesion localization was determined pre-operatively by
CT and MRI imaging. Additionally, the surgical planes were
verified intra-operatively by X-raying the levels surrounding
the lesions.

In accordance with the principles of minimally invasive
approaches, the windows of approach were restricted where
possible as defined in the Patients and Methods section. When
a wider corridor of approach was required, adjacent structures,
including the base of the spinous process, articulating portions

Fig. 3 Intradural endoscopy. (A) CT image showing large intradural lesion. (B) Dural exposure and identification of pathology. (C) Removal of

lesion. (D) Endoscopy to confirm intradural clearance proximal and distal to dural exposure.

TABLE 1 Location and histopathology of lesions (cases)

Level of
lesion

Type of lesion

TotalMeningioma Neuroma Other*

Cervical — — 1 1

Thoracic 2 — 2 4

Lumbosacral — 3 3 6

Total 2 3 6 11

*Metastases, cysts, and glioma.
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of the pedicles and surrounding spinous ligaments (interspi-
nous, supraspinous and the ligamentum flavum), were
removed Careful removal of these structures is essential to
prevent associated complications and damage to surrounding
adjacent spinal roots, meningeal damage and leakage of cere-
brospinal fluid12,14. These complications must also be avoided
during the repositioning and closure of the site. Though it
requires some flexibility on the surgeon’s part, similar modi-
fied hemilaminectomies have been employed in other
studies17,18. With suitable experience in microscopic and endo-
scopic surgical techniques, we believe that the UHIL approach
can be successfully applied with minimal complications, as
demonstrated in the present study; however, larger prospective
studies are required to validate our findings. Similarly positive
results have also been reported for a Japanese study that found
no statistically significant deterioration across a 10-year
period26. However, UHIL is inappropriate for some lesions,
including bilateral extradural lesions, large lesions with verte-
bral scalloping and lesions with unclear borders25. There may
also be concerns in young patients with intramedullary tumors
in the cervical and lumbar spine, in whom surgical interven-
tion may lead to postoperative deformity and spinal instability.

Importantly, the inclusion of a further sub-specialized
technique in the form of multilevel inter-laminar fenestration
methodology should be considered when the required exper-
tise is available. Such methods have demonstrated positive out-
comes. However, apart from a large cohort study by Koch et al.
and some single case reports, little data is available on the
efficacy of this procedure and how it compares with other
modes of lesion resection23,24.

Limitations of the present study include the lack of post-
operative neurological outcomes. Given that internal fixation
is not necessary with hemilaminectomy, whereas it is with
laminectomy, it is difficult to make definitive conclusions com-
paring the flexion achieved by either technique based on the
present results. The present case series is also limited by its
small size27,28, comprising only five pathological types with
short follow-up, these factors prevent making more definitive
conclusions. However, we have demonstrated that the mini-
mally invasive approach can be useful for resecting different
types of intradural lesions, regardless of subtype.

Conclusions
In this study, we evaluated the place of UHIL in resecting spinal
intradural lesions. Despite the small numbers necessitated by
the relatively low incidence of such lesions, our surgical expe-
riences and results suggest that there is a place for such an
approach. The diversity in our sample indicates that a mini-
mally invasive approach is useful for resecting all intradural
lesions, regardless of histological subtype. Through superior
preservation of spinal structures compared with conventional
approaches, we have been able to achieve acceptable results and
would recommend such a procedure by qualified and experi-
enced surgeons in appropriately selected patients.

Supporting Information
Additional Supporting Information may be found in the
online version of this article on the publisher’s web-site:

Video S1 Unilateral hemilaminectomy.
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