
ABSTRACT
Objectives: To evaluate the complications of surgical treatment in a group of patients with spinal metastasis with epidural compression, 

undergoing surgical treatment. Methods: This is a comparative retrospective study (level of evidence III), which evaluated 96 patients with 
spinal metastases undergoing surgical treatment. Intra- and postoperative complications were obtained from the patients’ medical records 
and correlated with the following clinical characteristics: tumor type, tumor location, neurological deficit, age, number of affected vertebrae, 
Tokuhashi scale, Tomita scale, Karnofsky performance scale, and type of approach. Results: Complications of surgical treatment were 
observed in 29 (30.20%) patients. Surgical wound infection was the most frequent complication, observed in 15% of patients. Conclusions: 
Surgical treatment of spinal metastases presents complications in about 30% of patients and their occurrence should be considered in the 
treatment planning, weighing the risks and benefits for achieving the treatment goals. Level III evidence; Retrospective Study.
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RESUMO
Objetivo: Avaliar as complicações do tratamento cirúrgico em grupo de pacientes com metástase da coluna vertebral, compressão 

epidural e submetidos ao tratamento cirúrgico. Métodos: Trata-se de estudo retrospectivo comparativo (nível de evidência III), que avaliou 96 
pacientes com metástase da coluna vertebral, submetidos ao tratamento cirúrgico. As complicações intra e pós-operatórias foram obtidas 
dos prontuários dos pacientes e correlacionadas com características clínicas: tipo de tumor, localização do tumor, déficit neurológico, 
idade, número de vértebras acometidas, escala de Tokuhashi, escala de Tomita, escala de performance de Karnofsky e tipo de acesso. 
Resultados: As complicações do tratamento cirúrgico foram observadas em 29 (30,20%) pacientes. A infecção da ferida operatória foi a 
complicação mais frequente e observada em 15% dos pacientes. Conclusões: O tratamento cirúrgico das metástases da coluna vertebral 
apresenta complicações em cerca de 30% dos pacientes, e a sua ocorrência deve ser considerada na elaboração do tratamento frente 
aos riscos e benefícios para a obtenção dos objetivos do tratamento. Evidência nível III; Estudo Retrospectivo.

Descritores: Neoplasias da Coluna Vertebral; Expectativa de Vida; Avaliação de Resultado.

RESUMEN
Objetivos: Evaluar las complicaciones del tratamiento quirúrgico en un grupo de pacientes con metástasis vertebrales, compresión epi-

dural y sometidos a tratamiento quirúrgico. Métodos: Se trata de un estudio comparativo retrospectivo (nivel de evidencia III), que evaluó a 96 
pacientes con metástasis en la columna vertebral sometidos a tratamiento quirúrgico. Las complicaciones intra y postoperatorias se obtuvieron 
de la historia clínica de los pacientes y se correlacionaron con las características clínicas: tipo de tumor, localización del tumor, déficit neuro-
lógico, edad, número de vértebras afectadas, escala de Tokuhashi, escala de Tomita, escala de rendimiento de Karnofsky y tipo de acceso. 
Resultados: Se observaron complicaciones del tratamiento quirúrgico en 29 (30,20%) pacientes. La infección de la herida quirúrgica fue la 
complicación más frecuente y se observó en el 15% de los pacientes. Conclusiones: El tratamiento quirúrgico de las metástasis de columna 
vertebral presenta complicaciones en aproximadamente el 30% de los pacientes, y su ocurrencia debe ser considerada en la elaboración del 
tratamiento, considerando los riesgos y beneficios para lograr los objetivos del mismo. Evidencia de nivel III; Estudio retrospectivo.

Descriptores: Neoplasias de la Columna Vertebral; Esperanza de Vida; Evaluación de Resultado.
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INTRODUCTION

The advances in oncological treatment have increased patient 
survival and the occurrence of metastases.1-3 Tumor metastases 
located in the spine are the most frequent form of metastases affec-
ting bone tissue. Approximately 30-40% of cancer patients present 
metastasis in the spine.4-6

Clinical manifestations of spinal metastases include pain, insta-
bility or neurological deficit, and epidural compression by metastasis 
occurs in 5% to 10% of cancer patients.7 Surgical treatment of spinal 
metastases is palliative, with the main goal of improving the patient’s 
quality of life by reducing pain, maintaining or reducing the neurolo-
gical deficit, and enabling activities of daily living.8,9

Coluna/Columna. 2021;20(4):300-4

Tumor and Medical Oncology

https://orcid.org/0000-0002-8278-1079
https://orcid.org/0000-0002-3653-6259
https://orcid.org/0000-0002-0623-4380
https://orcid.org/0000-0003-3965-6886
https://orcid.org/0000-0003-4274-0130


301
COMPLICATIONS OF SURGICAL TREATMENT OF SPINAL METASTASES

The treatment of spinal metastasis is related to its clinical ma-
nifestation. Surgical treatment is indicated in cases where there 
is pain, instability of the vertebral segment, or epidural compres-
sion.3,4,8 Isolated metastases, without epidural compression or ins-
tability and with maintenance of the posterior wall of the vertebral 
body can be treated by methods with lower morbidity.3,4,8 However, 
spinal metastases with epidural compression or instability of the 
vertebral segment require surgical treatment.3,5,8,9

Surgical treatment became more widespread after it became 
apparent that when associated with adjuvant therapies, it gives bet-
ter results than radiotherapy alone.10 Improvements in spine fixation 
methods, enabling greater stability associated with decompression 
of nervous structures, have also contributed to its dissemination and 
improvement of the results.10 

Although surgical treatment of spinal metastases is palliative, 
improvement of pain and neurological deficit and of patients’ quality of life 
have been observed. It is also more cost-effective, and plays an important 
role in the oncological treatment of patients with spinal metastasis.11-14 

Surgical treatment of patients with spinal metastasis presents 
considerable risk due to the patients’ clinical condition, and mor-
bidity of 47.9% and mortality of 28.6% have been estimated in this 
group of patients.11,13,15 

The authors of this study work at an Oncology Reference Cen-
ter, where the number of patients with spinal metastasis requiring 
surgical treatment has increased considerably. The motivation for 
this study was the retrospective evaluation of the surgical complica-
tions in this patient population, with the purpose of reevaluating the 
treatment carried out and modifying or developing new therapeutic 
approaches. Thus, the objective of the study was to conduct a 
retrospective evaluation of the intra- and postoperative complica-
tions in patients with spinal metastasis and epidural compression 
submitted to surgical treatment.

METHODS
This is a retrospective descriptive study of 96 patients with spinal 

metastasis and epidural compression. The study included patients 
aged over 18 years old with epidural metastasis of a solid malignant 
tumor, submitted to surgical treatment. Medical records of patients 
with hematological tumors, previous surgery, or incomplete data 
were excluded from the study. The study was approved by the Local 
Ethics Committee under number 6513/2015.

Of the total, 59 patients (61.45%) were male and 37 (38.54%) 
were female, with ages ranging from 24 to 91 years (mean 54.85 
years ±16.93). Spinal metastasis was located in the cervical spine in 
seven patients, in the thoracocervical transition in 12 patients, in the 
thoracic spine in 44 patients, in the thoracolumbar spine in transition 
in 10 patients, in the lumbar spine in 13 patients, in the lumbo-sacral 
transition in three patients, and in more than two vertebral spine 
segments in seven patients. The spinal metastasis affected only 
one vertebra in 22 patients, and multiple vertebrae in 74 patients. 
Visceral metastasis was observed in 48 (50%) patients. The etiology 
of the primary tumor is shown in Table 1. Breast and prostate tumors 
were the most frequent, affecting 23 patients (23.95%). Thirty-two 
patients (33.33%) did not present neurological deficit. According to 
the Frankel scale,16 15 patients (15.62%) were Frankel A, 12 (12.5%) 
Frankel B, 20 (20.83%) Frankel C and 17 (16.50%) Frankel D.

The indication for surgical treatment was related to pain, instability 
of the vertebral segment, or neurological deficit associated with spinal 
metastasis and epidural compression. Fixation and decompression 
were performed in 96 (100%) patients. Reconstruction of the vertebral 
body, using a spacer and/or methacrylate, was performed through 
the posterior approach in 36 patients (37.50%), and the associated 
anterior approach was performed in seven patients (7.29%).

Intra- and postoperative complications were verified through 
patients’ records and correlated with some of the patients’ clinical 
characteristics, such as tumor type, tumor location, neurological 
deficit, age, number of affected vertebrae, Tokuhashi score, Tomita 
score, Karnofsky performance status and type of approach.17-19

Descriptive statistics was performed to analyze the parameters 
evaluated and the relative risk for observation of the association of 
the selected parameters.

RESULTS
Complications of surgical treatment were observed in 29 pa-

tients (30.20%). Intraoperative complications only were observed 
in four patients (4.16%), postoperative complications only in 21 pa-
tients (21.87%) and both in four patients (4.16%). The intraopera-
tive complications observed were: Dura mater injury (six patients) 
and cardiorespiratory arrest, which was reverted (two patients). The 
postoperative complications are shown in Table 2, with infection of 
the surgical wound being the most frequent one, observed in 15 
patients (15.62%). 

Complications were observed in 20 male patients (20.83%) and 
nine female patients (9.37%). The relative risk of complications in 
males was 1.37 times higher than in females.

The ages of patients with complications ranged from 24 to 91 
years (mean 59.58 years ± 16.93). Four patients (13.79%) were 
aged 40 years or less, and 25 patients (86.20%) were older than 
40 years. The relative risk of postoperative complications over 40 
years of age was 1.34 times higher than that of patients under 40 
years of age.

Table 1. Distribution of the etiology of spinal metastases and observed 
complications.

Tumor etiology Total patients Complications
Sarcoma 8 3 (3.12%)

Vesicle 1 0

Thyroid 4 2 (2.08%)

Testicle 2 1 (1.04%)

Unknown primary site 7 2 (2.08%)

Maxillary sinus 1 0

Kidney 3 1 (1.04%)

Rectum 5 3 (3.12%)

Lung 4 0

Prostate 22 6 (6.25%)

Nasopharynx 1 0

Choroid plexus melanoma 1 0

Breast 23 6 (6.25%)

Small intestine 1 1 (1.04%)

Esophagus 1 0

Colon 3 2 (2.08%)

Uterine cervix 2 0

Oral cavity 4 1 (1.04%)

Bladder 2 1 (1.04%)

Adrenal 1 0

Total 96 (100%) 29 (30.20%)

Table 2. Postoperative complications.

Postoperative complications No. of patients
Respiratory failure 1

Pneumonia 1

Surgical wound infection 15

Steven Johnson 1

Worsening of deficit 3

Renal failure 1

Hematemesis 1

Deep vein thrombosis 1

Pleural effusion 1

Surgical wound hematoma 4

Meningitis 1

ICVA 1

Liquoric fistula 2
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Table 1 illustrates the complications related to the type of tu-
mor and its frequency. The highest number of complications was 
observed in primary prostate (six patients) and breast (six patients) 
tumors, corresponding to (6.25%), which were the most frequent 
tumors in the group of patients studied.

The frequency of complications by tumor location, is shown in 
Figure 1. The highest percentage of complications was observed 
in the thoracic spine.

The distribution of complications according to the presence of vis-
ceral metastases is shown in Figure 2. Complications were observed 
in 17 patients with metastasis in other organs (58.62%). The relative 
risk of complications in patients with metastasis in other organs was 
1.4 times higher than that of patients without visceral metastasis.

Complications were observed in 13 patients (13.54%) without 
neurological deficit and in 16 (16.66%) which presented preoperative 
neurological deficit, distributed according to the Frankel classifica-
tion as: A 04; B 02; C 04; D 06; E 13. The relative risk of complica-
tions in patients with neurological deficit was 1.20 higher than that 
of patients without neurological deficit.

In the patients with metastasis in only one vertebra (23 patients), 
complications were observed in eight patients, and in patients with 
metastasis in more than one vertebra (73 patients), 21 complications 
were observed. The relative risk of complications in patients with 
only one affected vertebra was 0.42 in relation to patients with more 
than one metastasis.

The posterior approach alone was performed in 89 patients, 
27 of whom presented complications. The combined approach: 
posterior and anterior, was performed in seven patients, two of whom 
presented surgical complications.

Postoperative complications did not present any association with 
the Karnofsky performance scale. The complications in relation to 
the Karnofsky performance scores are shown in Figure 3.

No association was observed between postoperative compli-
cations and the Tomita and Tokuhashi scores. The distribution of 
postoperative complications in the different Tomita and Tokuhashi 
scores is shown in Figures 4 and 5.

DISCUSSION
Complications of surgical treatment were observed in 29 patients 

(30.15%) with spinal metastasis and epidural compression submit-
ted to surgical treatment. 

The percentage of complications observed in the group of pa-
tients in this study is in accordance with the reported rates of 10% 
to 66.7%.13,19,20 More recent reports have presented lower rates 
of infection, which may be associated with less invasive techni-
ques.15,21,22 Due to complications three months after hospital dis-
charge, readmission and reoperation rates ranged from 9.7% to 
16.8%, evidencing the impact of the disease and its treatment on 
the health system.23-26

Surgical treatment of spinal metastases carries the same risks 
as non-oncological surgeries, plus the risk of complicating factors 
associated with oncological disease and its metastases. Compli-
cations can reduce patients’ quality of life, and one of the goals of 
surgical treatment is to improve this, reinforcing the need for careful 
evaluation of the indication for surgical treatment.22 

Low albumin levels, additional comorbidities, pathological frac-
tures, involvement of more than three vertebral levels, combined 
approach, age, type of tumor, blood transfusion and Charlson 

Figure 1. Distribution of postoperative complications by location of metastasis.

Figure 2. Distribution of complications according to the presence of visceral 
metastases.

Figure 3. Distribution of postsurgical complications according to the Kar-
nofsky scores.

Figure 4. Distribution of postoperative complications according to the 
Tomita score.

Figure 5. Distribution of postoperative complications according to the 
Tokuhashi score.
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comorbidity index have all been reported as factors associated 
with complications of surgical treatment.21,22

The most frequently reported complication is infection or dehis-
cence of the surgical wound, which varies from 1.5% to 30% of pa-
tients.15,22 A 15% rate of infection was observed in the group of patients 
studied, which is in line with the highest rates reported in the literature, 
though more recent reports have presented lower rates of infection, 
which may be related to the use of less invasive techniques.21-23

Complications with the surgical wound can result in longer hos-
pitalization, reoperations, and significant morbidity.24 The predictive 
risk factors for surgical wound complications in patients with spinal 
metastasis have been: female gender, smoking, adjuvant therapies 
(chemotherapy, radiotherapy, corticoids), anemia, poor nutritional 
status, alcoholism, prolonged surgical time and previous surgery.24 
In contrast to the occurrence of surgical wound infection of less than 
2.5% for spinal surgeries, this type of complication has high rates in 
patients with spinal metastasis.20,21

The complications observed in the group of patients in this study 
are in accordance with the spectrum of clinical complications found 
in the literature, which is very broad.21,25

Despite the possibility of improvement of the neurological status 
with decompression of the nervous structures, worsening of this 
picture may occur due to injury to the spinal cord or nerve roots in 
0.6% to 14% of patients.20,21 In the patients of this study, neurological 
complications were relatively low (three patients/0.03%) and are 
related to the performance of a surgical procedure that is relatively 
conservative when compared to more radical oncological resections. 
Neurological injury may occur due to patient positioning with insta-
bility of the vertebral segment, or to iatrogenic manipulation during 
the surgical procedure.21,22 Neurological complications present a 
broad spectrum of severity and may still occur in the postoperative 
period due to the formation of hematomas.20,21

Complications related to instrumentation of the spine have been 
acutely reported: failure of the implant anchorage due to poor bone 
tissue quality, later breakage or loosening of the implants, or junctio-
nal kyphosis.23,24 This type of complication was observed in 1.9% of 
the patients and was associated with previous radiotherapy.27 This 
type of complication was not observed in the patients of this study, 
and may be related to the non-performance of previous radiotherapy 
in this group and to the type of fixation used, in which reconstruction 
of the anterior spine was associated with posterior pedicle fixation, 
which provides great mechanical stability to the fixation system. 
The overall survival of patients was less than two years, and this 
is another factor that would explain the absence of complications 
related to the spinal fixation.

Age over 40 years and involvement of three or more vertebrae 
have been shown as predictive factors for complications of surgical 
treatment of spinal metastases27 and the results observed in the 
group of patients studied are in accordance with these reports. 
Although the relative risk of complications in the patients with visceral 
metastases in this study was higher, this parameter has not been 
considered a predictive factor for complications in other studies.27 

The presence of visceral metastasis has been related to lower pa-
tient survival, 27,28 although some reports have shown that the pre-
sence of visceral metastases has no impact on patient survival.29,30

The distribution of complications in the different Tomita and 
Tokuhashi scores did not present any association with complica-
tions in the patients in this study. The association of these scores 
with complications of surgical treatment has not been emphasized 
in the relevant literature.

No statistical differences in complications have been observed in 
relation to the type of primary tumor, except in the report by Wang et 
al. 13,21 The highest rate of complications was observed in the most 
frequent tumors of the group of patients studied (breast and pros-
tate) but the interpretation of the results is limited by the distribution 
of tumor types in our sample of patients.

The distribution of complications according to the Karnofsky 
performance scale did not enable us to identify any association of 
this variable with complications. The association of this variable with 
postoperative complications has been contradictory.25, 28, 29

The reported intraoperative and immediate postoperative mor-
tality varied from 0% to 10%,12 and the mortality observed in the 
group of patients studied was relatively low, considering the risk 
presented. Deaths occurring during the first postoperative month 
may be due to the surgical procedure or to the evolution of the 
primary tumor. Patients whose primary tumor cannot be identified 
presented a higher rate of early death in the postoperative period. 
Spinal metastases with primary tumor of unknown origin present 
poor prognosis, low survival, and aggressive clinical evolution.31,32

This study presents some limitations: it is a retrospective study, 
conducted at a single center, and it includes a heterogeneous pa-
tient population, in which the treatment used was not uniform. The 
general conditions of the patients, the different types of primary 
tumor, location of the tumor, and neurological status all added to 
the heterogeneity of the sample. Therefore, the results should be 
interpreted with caution and due criticism. However, the analysis 
of the results enabled a critical review of the treatment of spinal 
metastases and reorganization of the surgical treatment, especially 
the performance of less invasive procedures.

Complications of surgical treatment occur in 25% to 34% of 
patients11,29 and should be considered in the evaluation of possible 
benefits of surgical treatment and elaboration of the therapeutic plan 
for spinal metastases.12,29,30,32 Less invasive surgeries, with lower 
morbidity, associated with stereotactic radiotherapy, were not availa-
ble during the period in which the group of patients studied received 
surgical treatment, and it is hoped that the complications associated 
with surgical treatment of spinal metastases can be reduced by the 
use of less invasive contemporary treatments.

CONCLUSION
Surgical treatment of spinal metastases presents complications 

that should be considered in the preparation of surgical treatment, 
and confronted with the risk and benefit of the procedure to reach 
the treatment objectives.

All authors declare no potential conflict of interest related to 
this article.
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