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Abstract 

 

Aim: To evaluate the clinical and surgical outcomes of the spinal tumors operated in our clinic in order to 

provide an overview of the treatment strategies and outcomes of spinal tumors with the literature. 

Methods: We retrospectively reviewed 101 spinal tumors patients who underwent microsurgical resection at our 

institution between January 2015 and January 2020. Data were collected consisting of the patients' clinics, 

demographic information, imaging methods, surgical approaches, neuropathological diagnosis, postoperative 

follow-up and complications, and postoperative neurological statuses. Frankel skore was used to assess 

neurological status of patients. 

Results: 47 male and 54 female patients were followed-up for a mean period of 14.2 months. Intradural 

extramedullary (51.5%), extradural (36.6%) and intramedullary tumors (11.9%) were seen, respectively. The 

most common localization was thoracic (n=47), followed by lomber region (n=26).  The most frequent 

histopathological diagnosis was schwannoma (n=27), meningioma (n=19), metastasis (n=19), ependymoma 

(n=11). According to the Frankel Scale, there was a decrease in the grades of two cases, an increase in the 

grades of 26 cases and no change in the grades of 73 cases. During follow-up with magnetic resonance imaging, 

it was observed that there were residual tumors, recurrence, and progression in 32.7%, 5.9% and 5.9% of the 

cases, respectively. 

Conclusion: Despite the developing preoperative diagnostic methods, technological developments in 

peroperative tools and equipment, and the development of surgical techniques, the preoperative neurological 

status remains the strongest predictor of postoperative function for spinal tumors. It is also important to 

determine the recurrence and progression rates of early magnetic resonance imaging examinations performed in 

patients during postoperative follow-up. 
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Öz 

 

Amaç: Spinal tümörlerin tedavi stratejileri ve sonuçlarına genel bir bakış sağlamak amacıyla kliniğimizde opere 

edilen spinal tümör olgularının klinik ve cerrahi sonuçlarını literatür eşliğinde değerlendirmektir. 

Yöntemler: Ocak 2015 - Ocak 2020 tarihleri arasında kurumumuzda mikrocerrahi rezeksiyon uygulanan 101 

spinal tümör hastası retrospektif olarak incelendi. Hastaların klinikleri, demografik bilgileri, görüntüleme 

yöntemleri, cerrahi yaklaşımlar, nöropatolojik tanı, postoperatif takip ve komplikasyonlardan oluşan veriler ve 

postoperatif nörolojik durumlar hakkındaki veriler toplandı. Hastaların nörolojik durumlarını değerlendirmek 

için Frankel skalası kullanıldı. 

Bulgular: 47 erkek ve 54 kadın hasta ortalama 14.2 ay takip edildi. Yerleşim yerlerine göre intradural 

ekstramedüller (% 51.5), ekstradural (% 36.6) ve intramedüller tümörler (% 11.9) oranda görüldü. En sık 

yerleşim yeri torasik (n = 47), ardından lomber bölgeydi (n = 26). En sık görülen histopatolojik tanı 

schwannoma (n = 27), menenjiyom (n = 19), metastaz (n = 19) ve ependimoma (n = 11) idi. Frankel skalasına 

göre, iki olgunun derecesinde azalma, 26 olgunun derecesinde artış olmuştu ve 73 olgunun derecesinde ise 

değişiklik olmamıştı. Hastaların magnetik rezonans görüntüleme takiplerinde % 32.7 rezidüel tümör, % 5.9 

rekürrens ve % 5.9 progresyon olduğu görüldü. 

Sonuç: Gelişen preoperatif tanı yöntemleri, peroperatif araç ve gereçlerdeki teknolojik gelişmeler ve cerrahi 

tekniklerin gelişmesine rağmen, preoperatif nörolojik durum spinal tümörler için postoperatif fonksiyonun hala 

en güçlü prediktörü olmaya devam etmektedir. Ayrıca postoperatif takip sırasında hastalara yapılan erken 

magnetik rezonans görüntüleme incelemelerinin de nüks ve progresyon oranlarını belirlemede de önemlidir. 

 

Anahtar Kelimeler: Spinal tümör, Frankel skalası, histopatolojik tanı, manyetik rezonans görüntüleme. 
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Introduction 

Spinal tumors are major spinal pathologies that lead to 

significant morbidity and mortality, by causing radicular or local 

pain and neurological deficits such as limb dysfunction. These 

rare tumors affect a small proportion of the population. Although 

the most common symptom in patients is pain, the clinical 

presentation is often not disease specific. Most patients may 

confuse these tumors with degenerative spinal disease or 

intervertebral disc hernia. Accurate diagnosis and rapid treatment 

of spinal tumors are important because they can lead to 

significant morbidity in terms of pain and neurological deficits as 

well as death [1-3]. Regarding the differential diagnosis, the 

patient's age, topographic localization of the mass, and 

morphological features of the lesion shown by radiological 

examinations play an important role [4]. Preferred treatment is 

the microsurgical radical resection. The main goal in surgery is 

to make maximum neural tissue decompression and diagnose 

tissue while preserving neurological functions and stability. 

The purpose of this study was to evaluate the clinical 

and surgical outcomes of the spinal tumor cases operated in our 

clinic in order to provide an overview of the treatment strategies 

and outcomes of spinal tumors with the literature. In addition to 

the clinical demographic information of the patients, their 

functional neurological status was investigated to evaluate the 

patients' quality of life after surgery.  

Material and methods  

Patient Data, Study Design, and Study Criteria: 

We retrospectively reviewed 121 patients with spinal 

lesions who underwent microsurgical resection at our department 

between January 2015 and January 2020. This retrospective 

study was approved by the local medical ethics committee of 

Bezmialem University (2020-7228). 

The medical data and demographic features of all the 

patients were collected according to the hospital records. The 

patients' clinics, demographic information, imaging methods, 

surgical approaches, neuropathological diagnosis, postoperative 

follow-up and complications, and postoperative neurological 

statuses were investigated.  

The inclusion criteria were, all the patients who were 

diagnosed based on magnetic resonance imaging (MRI) findings 

and who underwent surgical resection due to a spinal tumor and 

which was proven pathologic diagnosis by histopathological 

examination. In addition age restrictions were not applied to the 

patients.  

The excluded criteria were, patients undergoing 

diagnostic biopsy, patients who underwent resection of the spinal 

tumors determined using computerised tomography (CT) and not 

preoperative MRI. Also, patients who were not surgically 

treated, who were only diagnosed with radiological diagnosis 

and directed to oncological treatment were also excluded. 

As a result, the study continued with 101 patients who 

met our criteria. 

All of the cases were evaluated using MRI in the 

preoperative period. After surgical resection, the residual tumor 

was evaluated by performing an early postoperative MRI (in the 

first 24 hours). During the postoperative follow-up, control MRIs 

were performed and relapses were evaluated by a specialist 

radiologist and neurosurgeon. 

The neurological status of each patient at presentation, 

early postoperative period and at the last follow-up were graded 

based on International Frankel Scale (FS) (Table 1). Functional 

result (FR) was obtained by comparing the FS values of the 

patients' preoperative and follow-up control examinations.  

Table 1. Frankel Scale 

Class  Severity 

A Complete No motor or sensory function below 

level of lesion 

 

B Sensory only No motor function, but some sensation 

preserved below level of lesion 

C Motor useless Some motor function without practicl 

application 

 

D Motor usefull Useful motor function below level of 

lesion 

E Recovery Normal motor and sensory function, 

may have reflex abnormalities 

 

Functional status of the patients were evaluated according to the 

increase or decrease in the scores they received in FS.   

The patients were operated under general anesthesia 

with a posterior, posterolateral, or anterior approach. We 

performed simple decompression, intradural tumor excision with 

laminoplasty, posterior stabilization with decompression, 

corpectomy and posterior stabilization using the posterior 

approach, and anterior corpectomy. Intraoperative 

neurophysiological monitoring (IONM) was use in necessary 

cases. Postoperative physical therapy protocol was applied to all 

patients. The necessary patients underwent oncological treatment 

(chemotherapy and/or radiotherapy) procedures.  

Statistical analysis 

SPSS 21.0 statistics program was used in our study. In 

addition to descriptive statistical methods, frequency, percentage, 

mean, standard deviation, and crosstabs analysis were used to 

describe the demographic characteristics of the cases. Data with 

normal distribution were evaluated by independent sample t test. 

The normality of the distribution was assessed using the 

Kolmogorov Smirnov test. Pearson correlation test was used for 

correlation analysis. P values less than 0.05 were considered 

statistically significant. 

Results 

Demographic and clinical features 

Of the 101 patients, 47 were males (46.5%) and 54 were females 

(53.5%). The youngest patient was 4 months old while the oldest 

was 82 years old (Mean 46.56 ± 19.05). Ninety two patients 

(91%) were adults while 9 patients (9%) were children (<18 

years of age). 

The time between the onset of symptoms and admission ranged 

from 1 day to 4 years. The patients were re-evaluated after an 

average of 14.7 months of follow-up. 

The most common symptom was local pain (neck, back or low 

back pain) (63.3%) and radicular pain (upper or lower limb pain) 

(37.6%). 52 patients (51.4%) presented with neurological deficits 

and 41 patients (40.5%) presented with paresthesia. Sphincter 

dysfunction were present in 14 patients (13.8%). Pathological 

reflexes, clonus and abnormality of deep tendon reflexes were 

found in 14 patients (13.8%). 

Surgical treatment 

Sixty-five (64.4%) patients underwent simple decompression, 21 

(20.8%) underwent intradural tumor excision with laminoplasty, 

7 (6.9%) underwent posterior stabilization with decompression, 3 

(3%) underwent corpectomy and posterior stabilization using the 

posterior approach, and 5 (4.9%) underwent anterior corpectomy. 
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Histopathological and localization features 

Regarding the localization of the tumors, 1 was craniocervical, 

18 were cervical, 1 was cervicothoracic, 47 were thoracic, 7 were 

thoracolumbar, 26 were lumbar and 1 was lumbosacral. It was 

observed that the most common location were intradural 

extramedullary (50.5%), then extradural (36.6%), and 

intramedullary (12.9%). 

According to the histopathological diagnosis, the most common 

pathology was Schwannoma (n: 27, 26.7%) (Figure 1), then 

meningioma (n: 19, 18.8%), metastasis (n: 19, 18.8%) (Figure 2) 

and ependymoma (n: 11, 10.9%). The detailed histopathological 

analysis of the tumors are shown in Table 2. 

 

Table 2. Histopathological Features of tumors 
Pathology n=101, n (%) 

Schwannoma 27 (26.7) 

Meningioma 19 (18.8) 

     Psammomatous meningioma 10 (9.9) 

     Transitional meningioma 4 (4) 

     Atypical meningioma 4 (4) 

     Anaplastic meningioma 1 (1) 

Ependymoma 11 (10.9) 

     Myxopapillary ependymoma 5 (4.9) 

     Subependymoma 1 (1) 

     Ependymoma (WHO grade 2) 3 (3) 

     Anaplastic Ependymoma 2 (2) 

Metastasis 19 (18.8) 

     Lung cancer 4 (4) 

     Breast cancer 4 (4) 

     Renal cell carcinoma 2 (2) 

     Prostate cancer 3 (3) 

     Cholangiocarcinoma 1 (1) 

     Hepatocellular carcinoma 1 (1) 

     Leiomyosarcoma 1 (1) 

     Endometrial carcinoma 1 (1) 

     Adenoid cystic carcinoma 1 (1) 

     Nasopharyngeal carcinoma 1 (1) 

Lymphoma 6 (5.9) 

Plasmacytoma 3 (3) 

High grade gliomas (WHO grade 4) 2 (2) 

Anaplastic astrocytomas (WHO grade 3) 1 (1) 

Neurofibroma 2 (2) 

Ganglioglioma 1 (1) 

Ganglioneuroma 1 (1) 

Epidermoid cysts 1 (1) 

Myeloid sarcoma 1 (1) 

Malignant peripheral nerve sheath tumor 1 (1) 

Neuroblastoma 1 (1) 

Immature teratoma 1 (1) 

Angiolipoma 1 (1) 

Ewing sarcoma 2 (2) 

Dermoid cysts 1 (1) 

 

Early postoperative evaluation 

When the early postoperative evaluations of the patients were 

examined, the mean hospitalization duration was 7.06 ± 9.24 

days. Although the neurological examination of 80 patients did 

not change in comparison to the preoperative situation, those of 

16 patients was found to be better compared to the preoperative 

situation, those of 5 patients got worse compared to the 

preoperative period, while one patient with mild paresis 

improved with physical therapy. 

Three patients were reoperated due to postoperative 

hemorrhage and although a neurological function regression was 

observed in these 3 patients before the hemorrhage, 

improvements were observed after reoperation. These same three 

patients later developed postoperative surgical site infections and 

were reoperated and treated with appropriate antibiotherapy. 

Postoperative cerebropsinal fluid (CSF) fistula developed in one 

case and was treated with lumbar external drainage. No deaths 

were record due to the surgeries.  

 

 
Figure 1. Cervical magnetic resonance images of a 62 year old male 

patient. Histopathological diagnosis Schwannoma. (a) Preoperative 

sagittal contrast enhanced T1 weighted image sequence showed that 

heterogeneous contrast enhancement lesion and (b) Preoperative axial 

T1 weighted image of heterogeneous contrast enhancement lesion. (c) 

Postoperative T1 weighted image sequence and (d) postoperative axial 

T1 weighted image appear to have a total removal of the lesion. 

 

 

 
Figure 2: 44 year old female patient. Histopathological diagnosis 

hepatocellular carcinoma.  (a)  Preoperative sagittal contrast enhanced 

T1 weighted thoracic magnetic resonance images showed that T10 burst 

fracture compressed the spinal cord. (b) Postoperative computed 

tomography sagittal image showed that corpectomy and posterior 

stabilization using the posterior approach. 
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Radiological evaluation 

MRI results of the patients in the early postoperative period were 

compared with the control MRI results in the follow-up period. 

In the early postoperative period, 68 (67.3%) patients had no 

residual tumor, while 33 (32.7%) had residual tumors. On 

examination of the control MRIs performed during the patient 

follow-up, it was observed that recurrence occurred in 6 of 68 

(5.9%) patients without residual tumors and 2 of them were 

reoperated. It was observed that 24 (23.8%) of 33 patients had 

stable residual tumors during follow-up, while 6 (5.9%) had 

progressing tumors, 4 of which were. In 3 (3%) patients (2 

lymphomas and 1 ewing sarcoma), tumor regression was 

observed when they received oncological treatment after surgery 

(Table 3). 

Frankel scores and functional results 

When the preoperative Frankel scores were examined, 6 were 

grade A, 9 were grade B, 15 were grade C, and 22 were grade D 

and 49 were grade E. At the follow-up control, six were grade A, 

three were grade B, eight were grade C, and 26 were grade D and 

58 were grade E. The preoperative neurological status was 

significantly related with the late postoperative outcome (p 

<0.001). 

 

Table 3. Analysis of Functional Result and Radiological 

Evaluation according to histopathological changes 

 
Pathology Functional Result Radiological 

Evaluation 

To

tal 

+
2 

+
1 

0 -
1 

-
2 

R
c 

P S R
g 

 

Schwannoma  4 22 1    27  27 

Psammomatous 

meningioma 

1 1 8   1  9  10 

Transitional meningioma  2 2     4  4 

Atypical meningioma  1 3     4  4 

Anaplastic meningioma  1     1   1 

Myxopapillary 
ependymoma 

  5     5  5 

Subependymoma   1     1  1 

Ependymoma (WHO 

grade 2) 

  3   1  2  3 

Anaplastic ependymoma   2    1 1  2 

Metastasis 1 5 13    2 17  19 

Lymphoma 1 2 3     4 2 6 

Plasmacytoma  2 1     3  3 

High grade gliomas 
(WHO grade 4) 

  2    2   2 

Anaplastic astrocytomas 

(WHO grade 3) 

  

 
1 

      

1 

  

1 

Neurofibroma   2   1  1  2 

Ganglioglioma     1   1  1 

Ganglioneuroma   1     1  1 

Epidermoid cysts   1   1    1 

Myeloid sarcoma  1      1  1 

Malignant peripheral 

nerve sheath tumor 

   

1 

   

1 

    

1 
Neuroblastoma 1       1  1 

Immature teratoma   1   1    1 

Angiolipoma   1     1  1 

Ewing sarcoma 1  1     1 1 2 

Lymphoma  1      1  1 

Total 5 21 73 1 1 6 6 86 3  

Rc: Recurrence,  P: progressing, S: stable, Rg: regression 

 

Functional result (FR) was obtained by comparing these Frankel 

Scale values of the patients' preoperative and control 

examinations. When the patients were re-evaluated of follow-up, 

according to the Frankel Scale, there was a decrease in the grade 

of two patients and an increase in the grade of 26 patients. There 

was no change in the grade of 73 patients (Figure 3). Two cases 

(2%) whose FR deteriorated were intramedullary. In the 

examination of the 73 patients whose FR did not change, it was 

observed that patients with intradural extramedullary location 

maintained their status at a rate of 40.6%, those with an 

intramedullary location at a rate of 8.9%, and patients with an 

extradural location at a rate of 22.8%. Of the patients with 

improved FR, 10.9% were found to be intradural extramedullary, 

1% were intramedullary, and 13.9% were extradural (Figure 4). 

When the patients' tumor location were compared with 

preoperative FS (p<0,001), follow-up FS (p=0.014) and FR 

(0.001), tumor location was associated with the clinical 

presentation of the patients. However, the relationship between 

the FR and the tumor level (p=0.430) were not statistically 

significant. Likewise, there was no statistically significant 

relationship between the FR and the the patients’ gender 

(p=0.992) and age (p=0.907). 

 

 
Figure 3. Preoperative (Preop) and postoperative (Postop) change of 

patients' Frankel Scores. According to this graph, all 6 patients with 

preop grade A all maintained their status as grade A during their follow-

up. While 3 of 9 patients with preop grade B retained their status as 

grade B, 2 increase to grade C and 4 to grade D. While 6 of 15 patients 

with preop grade C retained their status as grade C, 8 increase to grade 

D and 1 to grade E. While 12 of 22 patients with preop grade D 

remained as grade D, 10 increase to grade E. 1 of 49 patients with preop 

grade E decrease to grade C and 1 to grade D. 

 

 
Figure 4. Relationship between tumor location and Functional result 

(FR) of patients. 

While 23 of 37 patients with extradural tumors maintained their status, 

10 of them increased 1 grade and 4 of them increased 2 grades. While 

40 of 51 patients with intradural extramedullary tumor maintained their 

status, 10 of them increased 1 grade and 1 of them increased 2 grades. 

While 10 of 13 patients with intramedullary tumor maintained their 

status, 1 of them decrease of two grade and 1 of them decrease of one 

grade.1 of them increased 1 grade. 
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Discussion 

Spinal tumors are rare lesions that are common in 

neurosurgical practice. They are life-changing and destructive 

conditions associated with ongoing disability, addiction, 

psychological stress, and financial burden [5, 6]. It is importantly 

recommended to use clinical scores based on the neurological 

function to evaluate the prognosis after surgery. Some studies 

have shown that the most important prognostic factor is the 

initial functional state at the time of treatment [7, 8]. In this 

study, we used the Frankel Scale to evaluate the functional result 

of patients before and after treatment. We found that the 

preoperative neurological status was significantly related with 

the late postoperative outcome. Also tumor location of patients 

was found to be related to functional result. 

Neurological conditions of patients and sphincter 

functions are the most important factors affecting their quality of 

life. Therefore, early diagnosis of these lesions and appropriate 

treatment are important for the functional status of patients in the 

future. Pain, weakness, and sensory disturbances were found to 

be the most common symptoms and signs in these patients with 

spinal tumors. However, sphincter, bladder, and intestinal 

functions are impaired at a later stage [9-12]. Local pain (63.3%) 

were the most common symptoms in our patients. In some 

studies, motor deficit was observed in 66-82% of cases, while it 

was observed in 51.5% of the patients in our study [6]. The 

incidence of urinary dysfunction (13.9%) in our study was not as 

high as previously reported [10-12]. 

Today, with the advances in imaging methods, these 

lesions are better diagnosed and more information about the 

neurovascular structures is obtained. MRI is the gold standard 

method, which is at the center of radiological examinations for 

the classification of tumors by location [13]. Comparing the 

patients’ early MRI with the control MRI is an important marker 

of relapse/rogression [14]. In our study, we found that how 

important early MRI examinations to patients were determining 

recurrence and progression rates in postoperative follow-up. 

In general, secondary (metastatic) tumors are the most 

common spinal tumors and are most often are extradural. The 

spinal region is the third most common involvement site for 

metastatic tumors after the lung and liver [15]. Due to the 

prolonged life span of most cancer patients (20-40%), the 

incidence of spinal metastasis increases during their illness and 

approximately 20% of these patients become symptomatic [16, 

17]. In our study, extradural tumors were seen with a second rate 

of 36.6% and metastatic tumors were the second most common 

with 18.8%. According to the literature, the most important 

reason why metastatic tumors are in the second place is that 

patients who did not undergo surgery, who underwent biopsy 

with interventional techniques, and who received 

oncology/radiation oncology treatment were not included in the 

study. 

Patients with primary spinal tumors are relatively rare. 

It has been reported that intradural extramedullary tumors are 

more common than intramedullary tumors [18- 20]. In our study, 

50.5% of the cases were intradural extramedullary and 12.9% of 

them were intramedullary in location. Schwannomas (26.7%) 

and meningiomas (18.8%), which are intradural extramedullary 

lesions, were common while ependymomas (10.9%), which are 

among the intramedullary lesions, also occured frequently. 

It has been reported in the literature that resection is the 

most effective treatment for well-limited benign intraspinal 

tumors and that surgical biopsy plays an important role in 

obtaining the histological diagnosis. It is not useful to perform a 

total resection in patients with malignant spinal cord tumors or in 

patients with a high probability of neurological injury. The 

purpose of surgery in partial resection is to obtain tissue for the 

definitive diagnosis, open the spinal cord as safely as possible, 

and to stabilize the spine in case of instability [21-24]. 

Decompressive laminectomy is one of the most used approaches 

in the treatment of spinal tumors. Several recent studies have 

shown that laminoplasty is superior to decompressive 

laminectomy in terms of prognosis and outcomes [25, 26]. 

Instability may occur during the surgical treatment of spinal 

tumors and methods requiring stabilization should be used [27-

29]. Therefore, more aggressive surgical strategies are 

sometimes required in the presence of severe instability and/or 

deformity [30-32]. We performed laminoplasty in 21 of 64 

intradural tumors and simple decompression in 42 tumors, while 

one was decompressed with posterior stabilization. Of the five 

cases that underwent anterior corpectomy, four were cervical and 

one was thoracic in location, which were extradural tumors. 

The limitation of our study is that it was a retrospective 

study in a relatively small group, since it only included spinal 

cases that were treated surgically and had only pathological 

diagnosis. Prospective studies with large and long follow-up are 

needed to systematically investigate these findings. 

In conclusion, despite the increasing preoperative 

diagnostic methods, technological developments in peroperative 

tools and equipment, and the development of surgical techniques, 

the preoperative neurological status remains the strongest 

predictor of postoperative function for spinal tumors. It is also 

important to determine the recurrence and progression rates of 

early MRI examinations performed in patients during 

postoperative follow-up. 
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