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ABSTRACT

Objective: Hemilaminectomy can be used to treat different space-occupying lesions, whether intradural, 
extramedullary, intramedullary, or extradural. In this study, We have investigated to illuminate the role of 
hemilaminectomy in benign spinal cord tumors, which occupy the spinal canal. 
Materials and Methods: 15 patients with spinal tumors who were operated on with hemilaminectomy were 
included in the evaluation. The hemilaminectomy method was chosen based on the size, laterality, number of 
segments involved, and possible pathologies. The demographics of the subjects, as well as their operating reports, 
histological results, pre- and postoperative images, and follow-up information, were examined. Frankel grade 
classification was used to assess the neurological status on admission and during follow-up. 
Results: The mean age of the patients was 48.4 years. Nine of the patients were male and 6 were female. 
According to tumor localization, 3 of them were cervical, 7 were thoracic, and 5 were lumbar. 4 of them were 
meningiomas, 6 were ependymomas, and 5 were schwannomas. One patient was worse than the pre-operative, 
and the post-operative grades of the remaining 11 patients were similar to the pre-operative grades. Post-operative 
imaging showed that gross-total resection was achieved in all patients.
Conclusion: If used correctly and with a reasonable learning curve, limited unilateral hemilaminectomy can offer 
enough access to the dural sac, allowing for safe resection of nearly all spinal intradural and extradural lesions. 
Because it takes less time to operate than a standard laminectomy, it is better for older or high-risk patients.
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INTRODUCTION

Spinal tumors are uncommon and occur in 1-2.5 
persons per 100,000. Intradural spinal cord 
tumors are typically accessible by laminectomy, 
which allows for better vision. Interlaminar 
fenestration, laminotomy, and hemilaminectomy 
(HL) have also been used. Apart from full 
resection, pre-morbid, preoperative, and 
postoperative general clinical condition, tumor 
grade, and location are all predictors of surgical 
outcomes (1-3). The goal is to do a thorough 
resection with minimally invasive procedures 
while minimizing iatrogenic damage that might 
result in postoperative problems (3-5). Although 
laminectomy provides appropriate exposure, it 
has been associated with postoperative problems 
such as hematoma development, spinal deformity, 
dural constriction owing to epidural scarring, 
and restricted access in the event of reoperation, 
all of which can result in a poor outcome. To 
replace laminectomy and reduce the risk of 
postoperative instability and deformity, less 
invasive techniques have been used. Bickham (6) 
described osteoplastic laminotomy, which was 
used by Raimondi (1) and Parkinson (7). It has also 
been advised that a decompressive laminectomy 
be performed first, followed by fusion (2). In 
1991, Yasargil et al presented a study on a group 
of 100 patients who were treated with HL for 
spinal tumors or arteriovenous malformations (8). 

Bertanalfy proposed in 1992 that for removal of 
extramedullary lesions arising in the spinal canal, 
HL combined with microsurgical methods should 
be preferred to simple laminectomy. Following 
that, HL has been used to treat different 
space-occupying lesions, whether intradural, 
extramedullary, intramedullary, or extradural 
(4,9-11). In this retrospective study, we investigate 
the profiles of spinal cord tumors that could be 
removed through a unilateral HL. We would like 
to illuminate its role in benign spinal cord tumors, 
which occupy the spinal canal. Some technical 
tips on overcoming the narrow surgical corridor 
are also discussed.

MATERIALS AND METHODS

Patient Population
Fifteen patients who underwent minimally 
invasive HL surgery due to spinal lesion were 
included in this study. The HL method was 
chosen based on the size, laterality, number of 
segments involved, and possible pathologies. 
The demographics of the subjects, as well as their 
operating reports, histological results, pre- and 
postoperative images, and follow-up information, 
were examined. Frankel grade classification was 
used to assess the neurological status on admission 
and during follow-up (12). Preoperative dynamic 
X-rays were used to assess possible instability; 
preoperative CT scans were used to determine 

ÖZ

Amaç: Hemilaminektomi intradural, ekstramedüller, intramedüller veya ekstradural olsun farklı yer kaplayan lezyonların tedavisinde 
kullanılabilir. Bu çalışmada, spinal kanalı işgal eden iyi huylu omurilik tümörlerinde hemilaminektominin rolünü aydınlatmaya çalıştık.
Gereç ve Yöntem: Değerlendirmeye hemilaminektomi ile opere edilen spinal tümörlü 15 hasta dahil edildi. Hemilaminektomi yöntemi boyut, 
lateralite, tutulan segment sayısı ve olası patolojilere göre seçildi. Deneklerin demografik özellikleri, operasyon raporları, histolojik sonuçları, 
ameliyat öncesi ve sonrası görüntüleri ve takip bilgileri incelendi. Başvuru ve takip sırasında nörolojik durumu değerlendirmek için Frankel 
sınıflaması kullanıldı.
Bulgular: Hastaların ortalama yaşı 48.4 idi. Hastaların 9’u erkek, 6’sı kadındı. Tümör lokalizasyonuna göre 3’ü servikal, 7’si torasik ve 5’i 
lomberdi. 4’ü meningiom, 6’sı ependimom ve 5’i schwannom idi. Bir hastanın postoperatif Frankel skoru preoperatife göre daha kötüydü, kalan 
11 hastanın ise postoperatif skorları preoperatiflere benzerdi. Postoperatif görüntülemeler, tüm hastalarda gros-total rezeksiyona ulaşıldığını 
gösterdi.
Sonuç: Doğru ve makul bir öğrenme eğrisi ile kullanılırsa, sınırlı tek taraflı hemilaminektomi dural keseye yeterli erişim sağlayarak neredeyse 
tüm spinal intradural ve ekstradural lezyonların güvenli rezeksiyonuna izin verebilir. Standart bir laminektomiden daha az zaman aldığından, 
daha yaşlı veya yüksek riskli hastalar için daha iyidir.

Anahtar Kelimeler: Spinal tümör, hemilaminektomi, Frankel
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whether the intervertebral foramen was enlarged 
or not; contrast-enhanced MRI was used to show 
the side, size, and location of the suspected tumor 
in all cases; and magnetic resonance angiography 
was used to determine the relationship between 
the tumor and the vertebral artery in cervical 
spinal cord lesions. A postoperative MRI was 
used to evaluate the extent of the lesion excision.

Surgical Technique
Preoperative steroids were given starting one 
day before surgery and continuing up to three 
days thereafter. The night before the surgery, 
X-Ray imaging or MRI was obtained to properly 
pinpoint the levels involved.

The patient was intubated in the operating room. 
Electrophysiologic monitoring was performed 
using MEP and SEP electrodes. Transcranial 
electrical stimulation of the motor cortex was 
used to record MEPs, with the stimulating 
electrodes implanted on the scalp (hand or leg 
area). The external anal sphincter, as well as the 
abdomen of the muscles of the upper and lower 
limbs, were used as recording electrodes. 

The tumor level was determined using the C-arm 
after the patient was placed in a prone posture. 
Following the procedures utilized for unilateral 
HL or discectomy, a midline skin incision was 
made, followed by unilateral subperiosteal 
muscle dissection and lamina exposure. The dural 
sac was revealed by drilling the lamina, including 
the base of the spinous process while maintaining 
the facet joint. Before making a dural incision, 
intraoperative ultrasonography can help detect 
the lesion.

Because the surgical field is so narrow in 
unilateral HL, it poses a problem. We used 
several practical technological approaches to get 
around this. The combination of undercutting of 
the base of the spinous processes with concurrent 
oblique tilting of the operating table to the 

contralateral side provided an adequate view for 
the extradural and intradural procedures. The 
lateral dural tacking procedure, which involves 
tacking the ipsilateral dural border and suturing 
it at the base of the muscle or fascia at the facet 
joint rather than lifting or suspending it, was also 
used. Internal debulking or piecemeal resection 
helps in the dissection of solid tumors. Prior to 
resection, if a tumor had a cystic component, the 
cyst was punctured and aspirated. Cottonoids 
applied to the upper and lower poles helped to 
prevent blood clots from spreading too far down 
the spinal canal. Because of the narrow window, 
using an intraoperative ultrasonic aspirator was 
not useful. To avoid adhesions, a gelatin sponge 
was put on the subdural area before dural closure. 
After that, a 4-0 vicryl running suture was used 
to approximate the dural sac. The needle utilized 
was a non-cutting 3/8 of a circle 8 mm needle, 
which provides for easy movement in tight 
places without causing huge dural holes. The 
incision site was draped after the muscle layer, 
subcutaneous tissue, and skin were closed.

Patients were usually discharged on the second 
or third postoperative day after waking and 
ambulating within a few hours of surgery.

RESULTS

15 patients with spinal tumors who were operated 
on with HL between 2021-2022 were included in 
the evaluation. The mean age of the patients was 
48.4 years. Nine of the patients were male and 6 
were female. When these tumors were examined 
according to their localization, it was observed 
that they were distributed in 3 cervical, 7 thoracic, 
and 5 lumbar regions. Of these tumors, 9 were 
intradural extramedullary localized and 6 were 
intradural intramedullary localized. 4 patients had 
pre-operative neurodeficiency. When examined 
according to tumor pathologies, 4 meningiomas, 
6 ependymomas, and 5 schwannomas were 



31

R. C. Köylü, The Role of Unilateral Hemilaminectomy in Benign Intradural Spinal Tumor Surgery

observed. Surgical decompression levels were 1 
in 8 patients, 2 in 6 patients, and 3 in 1 patient, 
respectively. Pre-operative and post-operative 
Frankel grades of the patients were evaluated. 
The preoperative Frankel grades of the 15 
patients were E in 11, D in 1, C in 2, and B in 
1; postoperatively Frankel grades were E in 11 
D in 3, and C in 1. It was observed that the post-

operative Frankel grade of 3 patients was better 
than the pre-operative, One patient was worse 
than the pre-operative, and the post-operative 
grades of the remaining 11 patients were similar 
to the pre-operative grades. Post-operative 
imaging showed that gross-total resection was 
achieved in all patients (Table 1).

Figure 1. Preoperative MR images of a patient with thoracic schwannoma A. Sagittal Postcontrast T1 B. Sagittal T2 C. 
Axial T2

Figure 2. Postoperative MR images of a patient with thoracic schwannoma A. Sagittal Postcontrast T1 B. Sagittal T2 
C. Axial T2
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DISCUSSION

Bickham (6) was the first to describe osteoplastic 
laminotomy, and this procedure was advocated 
by Raimondi (1) and Parkinson (7) to lessen the 
danger of postlaminectomy spinal instability and 
deformity. Yasargil et al used HL in a series of 
malignancies and AVM patients in 1991 (8). In 
1992, Bertanalfy showed that, when compared 
to traditional laminectomy, HL coupled with 
microsurgical methods should be favored 
for extramedullary lesions (13). Spetzger et al 
reported 3 intramedullary cavernoma who were 
treated by HL (14). Sarıoglu et al performed 
unilateral HL on intradural extramedullary, 
intramedullary, and extradural malignancies, 
and observed no complications (10,15). Oktem et al 
reported similar outcomes (10,15). In patients with 
cervical spinal cord malignancies, Asazuma et 
al compared expanded open-door laminoplasty, 
standard laminectomy, and HL. In comparison 
to expansive open-door laminoplasty and 
traditional laminectomy, HL had a lower rate of 
cervical curvature type worsening. However, no 
significant difference in pre- and postoperative 
cervical curvature indices or range of motion 
was seen in either group (9). Bian et al evaluated 
at 16 patients who had intramedullary cavernous 

malformations that were identified histologically. 
All of the patients had unilateral HL and tumor 
resection using microsurgery. During the follow-
up period, none of the patients developed spinal 
deformity or instability (11). The sagittal Cobb 
angle was assessed pre- and postoperatively 
following HL surgeries on extramedullary or 
extradural malignancies by Nagawa et al, and no 
significant deterioration was seen (16). A modified 
HL was also done, with no signs of instability 
(17,18). Iacogenelli et al. reported a series of 30 
patients with intradural extramedullary spinal 
meningiomas who were at least 70 years old. 
They state that a less invasive method had 
the same probability of total tumor removal 
as a laminectomy or laminotomy group while 
offering a better postoperative course (5). In 16 
patients with thoracic intraspinal malignancies, 
Li et al performed in situ restorations of vertebral 
laminae to HL. They noted less postoperative 
problems, such as cerebrospinal fluid leakage, 
pseudomeningocele, spinal deformity, and 
instability, as a result of this surgery (19). The 
biomechanical changes as a result of surgical 
alteration for treatment of intradural tumors at 
C3-6 using multilevel laminectomy, multilevel 
HL, and unilateral multilevel interlaminar 
fenestration with or without unilateral graded 

Table 1. Characteristics of operated patients
Number Age Sex Symptom Location Level Pathology Pre-op Frankel Post-op Frankel
1 36 M Pain Intramedullary C2 Meningioma D C
2 25 F Numbness, pain Extramedullary C3- C4 Meningioma E E
3 49 F Pain Intramedullary C4- C5- C6 Ependymoma E E
4 64 F Pain Extramedullary T7- T8 Meningioma E E
5 54 M Numbness, pain Extramedullary T12 Ependymoma E E
6 61 F Pain Extramedullary T2 Meningioma E E
7 66 M Numbness, pain Extramedullary T1- T2 Schwannoma E E
8 55 F Weakness, numbness Intramedullary T11 Ependymoma C D
9 57 M Weakness, numbness Extramedullary T8-T9 Schwannoma C D
10 60 M Weakness Intramedullary T1 Ependymoma B D
11 44 M Pain Intramedullary L1- L2 Ependymoma E E
12 14 M Pain Intramedullary L2-3 Ependymoma E E
13 66 F Pain Extramedullary L3 Schwannoma E E
14 39 M Pain Extramedullary L1 Schwannoma E E
15 36 M Pain Extramedullary L4 Schwannoma E E
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facetectomy were studied using a modified 
nonlinear finite element model of the intact 
cervical spine (C2-C7) developed by Xie et al. 
When compared to laminectomy, the less invasive 
techniques of unilateral multilevel interlaminar 
fenestration and multilevel HL substantially 
preserved the cervical spine’s flexion motion 
(more than 48%), as well as the preserved 
motion and minimal risk of postoperative spinal 
instability (20,21). In their research, Gu et al reported 
16 patients with intradural extramedullary tumors 
who were treated with unilateral HL, mentioning 
limited invasion, decreased bleeding, and spinal 
stability as benefits of this technique (22). For 
intraspinal malignancies, Millward et al compared 
laminectomy (34 patients) to HL (22 patients). 
There was no difference in time of surgery, 
resection completeness, complication rate, or 
Frankel-grade improvements. However, the HL 
group had a shorter post-operative stay, requires 
fewer analgesics, and has less post-operative 
kyphosis (23). Pompili et al evaluated at 97 
individuals who had an intradural extramedullary 
tumor and were operated on with a restricted HL 
approach. No patient required external bracing 
due to early or late spinal deformity or instability 
(24).

If performed properly and with a reasonable 
learning curve, limited unilateral HL can provide 
adequate access to the dural sac, allowing for safe 
excision of nearly all intraspinal lesions. 

Since we started performing unilateral HL 
for the removal of spinal cord tumors, we 
have successfully removed all consecutive 
cases of spinal cord tumors. Although some 
writers advocated unilateral HL for intradural 
extramedullary tumors, for intramedullary 
tumors, they recommended total laminectomy 
(25,26).

Intraspinal lesions were, however, grossly 
removed with unilateral HL in our study. Because 

the thoracic spine has the smallest canal width, 
tumor removal with unilateral HL in the thoracic 
region was thought to be more difficult than in the 
cervical or lumbar regions, because the surgical 
corridor from the skin surface to the spinal canal 
is shallower. To observe the contralateral side 
of the spinal canal, it may be helpful to tilt the 
operating microscope or operating table.

CONCLUSION

If used correctly and with a reasonable learning 
curve, limited unilateral HL can offer enough 
access to the dural sac, allowing for safe 
resection of nearly all spinal intradural and 
extradural lesions. Because it takes less time to 
operate than a standard laminectomy, it is better 
for older or high-risk patients. Less discomfort, 
a shorter hospital stay, and fewer postoperative 
problems including cerebrospinal fluid leaking, 
pseudomeningocele, spinal deformity, and 
instability make this treatment a helpful tool in 
the arsenal of spinal surgeons.
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