
ABSTRACT
Objective: The goal of the study was to report the prevalence of spinal metastasis with unknown primary tumor, clinical features, treat-

ment results and patient survival. Methods: A retrospective evaluation of 103 patients with spinal metastasis and epidural compression, 
who underwent surgical treatment between March 2009 and August 2015. The prevalence of metastatic spinal tumor with unknown primary 
tumor was evaluated, as well clinical features, survival and treatment results. Results: Of 103 patients with spinal metastasis and epidural 
compression, seven patients (6.8%) with unknown primary tumor site were identified; five (71.4%) male and two (28.6%) female, with ages 
ranging from 37 to 67 years (50.7 years). The metastasis was located in the thoracic spine in six of the patients (85.7%) and in the cervical 
spine in one (14.3%).The mean survival time was 44.8 days. Conclusion: Spinal metastasis with unknown primary tumor was found in 6.8% 
of patients. The prognosis and outcomes were poor, and patients had poor survival rates. Level of evidence III; Experimental study.
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RESUMO
Objetivo: O objetivo deste estudo foi relatar a prevalência de metástases vertebrais em tumores primários desconhecidos, suas caracte-

rísticas clínicas, resultados do tratamento e sobrevida dos pacientes. Métodos: Avaliação retrospectiva de 103 pacientes com metástase da 
coluna vertebral e compressão epidural, submetidos a tratamento cirúrgico entre março de 2009 e agosto de 2015. Avaliou-se a prevalência 
de tumores metastáticos vertebrais com tumor primário desconhecido, assim como as características clínicas, a sobrevida e os resultados 
do tratamento. Resultados: Dos 103 pacientes com metástase vertebral e compressão epidural, foram identificados sete pacientes (6,8%) 
com tumor primário de origem desconhecida; cinco pacientes (71,4%) eram do sexo masculino e dois pacientes (28,6%) do sexo feminino, 
com idades variando de 37 a 67 anos (50,7 anos). A localização da metástase vertebral era na coluna torácica em seis pacientes (85,7%) 
e na coluna cervical em um paciente (14,3%). A média de sobrevida dos pacientes foi de 44,8 dias. Conclusões: As metástases vertebrais 
com tumor primário de origem desconhecida foram observadas em 6,8% dos pacientes. O prognóstico e os resultados foram ruins, e os 
pacientes tiveram sobrevida bastante baixa. Nível de evidencia III; Estudo Comparativo Retrospectivo.

Descritores: Metástase Neoplásica; Coluna Vertebral; Neoplasias Primárias Desconhecidas. 

RESUMEN
Objetivo: El objetivo de este estudio fue relatar la prevalencia de metástasis vertebrales en tumores primarios desconocidos, sus 

características clínicas, resultados del tratamiento y sobrevida de los pacientes. Métodos: Evaluación retrospectiva de 103 pacientes con 
metástasis de la columna vertebral y compresión epidural, sometidos a tratamiento quirúrgico entre marzo de 2009 y agosto de 2015. Se 
evaluó la prevalencia de tumores metastásicos con tumor primario desconocido, así como las características clínicas, la sobrevida y los 
resultados del tratamiento. Resultados: De los 103 pacientes con metástasis vertebral y compresión epidural, fueron identificados siete 
pacientes (6,8%) con tumor primario de origen desconocido; cinco pacientes (71,4 %%) eran del sexo masculino y dos (28,6%) del sexo 
femenino, con edades variando de 37 a 67 años (50,7 años). La localización de la metástasis vertebral era en la columna torácica en seis 
pacientes (85,7%) y en la columna cervical en un paciente (14,3%). El promedio de sobrevida de los pacientes fue de 44,8 días. Conclu-
siones: Las metástasis vertebrales con tumor primario de origen desconocido fueron observadas en 6,8% de los pacientes. El pronóstico y 
los resultados fueron malos y los pacientes tuvieron sobrevida bastante baja. Nivel de evidencia III; Estudio Comparativo Retrospectivo.

Descriptores: Metástasis de la Neoplasia; Columna Vertebral; Neoplasias Primarias Desconocidas. 
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INTRODUCTION
The most common sites for metastases are the lung and liver, 

followed by the skeletal system.1-3 The spine is the site of 80% of all 
skeletal metastasis and the thoracic segment is the portion most 

affected, followed by the cervical and lumbar segments.4 The most 
common primary tumor sites identified in patients with spinal me-
tastasis are the lungs, the breasts and the prostate.2-4 However, the 
primary tumor site cannot always be identified.5,6
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Confirmation of metastasis by biopsy in the absence of an 
identifiable primary site after complete medical history and physical 
examination, laboratory investigation, computed tomography of the 
chest and abdomen, endoscopy, colonoscopy, mammography and 
additional studies is defined as unknown primary tumor (UPT).5-7 
Even in autopsy, the primary tumor cannot be identified in 30% of pa-
tients.6 UPT do not present the classical correlation between the site 
of metastasis and the origin of the tumor. When identified, they are 
small and asymptomatic in the majority of patients. A short medical 
history, rapid disease progression, and metastasis to different sites 
expresses the specific biology of UPT.7 The primary site is identified 
in 25% of living patients, and at autopsy in 70%.6-7

The aim of the study was to report the prevalence of UPT in 
patients who underwent surgical treatment of spinal metastasis with 
epidural compression, as well as the clinical features, outcomes 
and patient survival.

METHODS
The study was approved by local IRB – no. 6513/2015. A retros-

pective review was performed of 103 patients with spinal metastasis 
with epidural compression who underwent surgical treatment. The 
informed consent (IC) was waived, as it is an observational and 
retrospective study. The patients underwent surgery at the Depart-
ment of Orthopedics and Anesthesiology between March 2009 and 
August 2015. Patients with a diagnosis of hematological malignancy 
were not enrolled in the study.

The surgical procedure consist of posterior fixation and decom-
pression. Anterior column reconstruction was performed using cage 
and bone cement in patients with severe vertebral body involvement 
and instability. Thoracic spine anterior reconstruction was performed 
by the posterior approach, and cervical spine reconstruction by the 
combined anterior approach. (Figures 1 and 2)

The demographic data, clinical features, evaluation of surgical 
treatment, and survival of patients with spinal metastasis and unk-
nown primary tumors were recorded. (Tables 1 and 2)

RESULTS
Of the 103 evaluated patients, seven (6.8%) were identified as 

having unknown primary tumor. (Table 1)
Five (71.4%) of these patients were male and two (28.6%) fe-

male, with ages ranging  from 37 to 67 years (mean 50.7 years). 
In five (71.4%) patients, the initial symptoms were related to spinal 
metastasis and there was no previous diagnosis of cancer. Most 
of the metastatic lesions were on thoracic spine (six patients) and 
just one was in the cervical spine. On imaging evaluation, four 
(57.1%) patients had multiple metastatic lesion and three (42.8%) a 

Figure 1. Female, 49 years old – lesion at C6, Frankel E. Anterior corpectomy and posterior fixation. Pain improvement, normal neurological function (E) and 
death 78 days after surgery (Patient no. 4, Table 2).

Figure 2. Male, 37 years old – multiple thoracic lesion, Frankel A. Surgical 
stabilization with pain improvement, one degree of neurological improvement 
(A/B), Death 30 days after surgery due to pneumonia (Patient no. 1, Table 2).

Table 1. Distribution of primary tumors in patients with spinal metastasis 
and epidural compression (HCFMRP-USP 2009 to 2015).

Primary tumor
Sex

Total
n (%)Male Female

n (%) n (%)
Adrenal 1 (1,59) 0 (0,00) 1 (0,97)
Bladder 2 (3.17) 0 (0.00) 2 (1.94)

Oral cavity 3 (4.76) 1 (2.50) 4 (3.88)
Cervix 0 (0.00) 2 (5.00) 2 (1.94)
Colon 2 (3.17) 1 (2.50) 3 (2.91)

Esophagus 1 (1.59) 0 (0.00) 1 (0.97)
Small intestine 1 (1.59) 0 (0.00) 1 (0.97)

Breast 0 (0.00) 27 (67.50) 27 (26.21)
Choroid plexus melanoma 1 (1.59) 0 (0.00) 1 (0.97)

Nasopharynx 1 (1.59) 0 (0.00) 1 (0.97)
Oropharynx 1 (1.59) 0 (0.00) 1 (0.97)

Prostate 23 (36.51) 0 (0.00) 23 (22.33)
Lung 4 (6.35) 1 (2.50) 5 (4.85)

Rectum 3 (4.76) 2 (5.00) 5 (4.85)
Kidney 3 (4.76) 0 (0.00) 3 (2.91)

Sarcoma 7 (11.11) 1 (2.50) 8 (7.77)
Maxillary sinus 1 (1.59) 0 (0.00) 1 (0.97)

Unknown primary 5 (7.94) 2 (5.00) 7 (6.80)
Testicle 2 (3.17) 0 (0.00) 2 (1.94)
Thyroid 2 (3.17) 2 (5.00) 4 (3.88)

Gallbladder 0 (0.00) 1 (2.50) 1 (0.97)
Total 63 (100.00) 40 (100.00) 103 (100.00)
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solitary lesion. Five patients (71.4%) presented visceral metastasis. 
The patient demographic is shown in Table 2.

The neurological deficit, according to the Frankel Scale8 is illus-
trated on Table 2. Four (57.1%) patients presented neurological de-
ficit and three (42.8%) were neurologically normal. After surgery, two 
(28.6%) patients had improvement of one degree and five (71.4%) 
maintained the preoperative neurological function. Pain was improved 
in four (57.1%) patients. Survival times ranged from 22 to 78 days 
(mean 44.8%), with deaths occurring due to pneumonia in three pa-
tients, and urinary tract infection followed by sepsis in one patient.

The Tokuhashi9 and Tomita10 scores are shown in Table 2. Based 
on the Tomita scores, the treatment goals were terminal care in 
five patients (8-10 prognostic score), medium-term local control 
in one patient, and long-term local control in 1 patient. Based on 
the Tokuhashi score six patients required palliative care and one 
palliative surgery (Table 2).

DISCUSSION
Approximately 5% of all newly diagnosed cancers are classified 

as carcinomas of unknown primary tumor, i.e. systemic metastatic 
disease without any identifiable primary tumor.11,12 It appears that 
this type of cancer metastasizes before the primary tumor has had 
time to develop into a macroscopic lesion.7,12,13

We found this type of cancer in 6.8% of the studied group of 
patients with spinal metastasis with epidural compression. The cli-
nical features of our patients was in accordance with the literature; 
the tumor was more frequent in males, located in the thoracic spine, 
and had aggressive evolution and poor prognosis.14

The spine has been reported as the most common site of unkno-
wn primary tumor metastasis13-15 and 11.1% to 14.5% of patients with 
spinal metastasis, and UPT has been found in series of patient with 
spinal metastasis.13,16,17 However, in a large retrospective analysis 
of 286 patients with unknown bone metastasis, two third had multi-
ple bone lesions without differences in localization. A solitary bone 
metastasis was observed in 32.5% of patients.17

The most common form of metastasis found in the majority of 
cancer involves the spread of cancer cells from a primary tumor to 
surrounding tissues and distant organs. This form is the primary cau-
se of cancer morbidity and mortality.14,18 The cells detach from the 
primary tumor, intravasate into the circulatory and lymphatic syste-
ms, evade immune attack, extravasate at distant capillary beds, and 
invade and proliferate in distant organs.14 The biological mechanism 
underlying tumors of unknown origin are still poor understood.13,14 
The two main theories used to explain the biology of UPT are: that 
the cancer cells involute irrespective of the development of metas-
tasis (burned-out theory), and the possibility of the existence of a 
peculiar progenitor cell, or quiescent cell, which may be the cell of 
origin of the site of metastasis.18 It is a clinical challenge to identify a 
common etiological factor for UPT, as it is a group of heterogeneous 
neoplasia with different histotypes.13-19

In most of our patients (five out seven) the symptoms related to 
spinal metastasis were the initial clinical manifestation of cancer, and 
three of the patients presented severe neurological deficit. Metastatic 
spinal cord compression affects approximately 2.5% to 5% of all pa-
tients with cancer. It is most common in patients with known cancer, 
and it may also be the initial manifestation of UPT.20-22 We were faced 

with a diagnostic and therapeutic problem, as a treatment decision 
was needed before the final primary diagnosis of the tumor could be  
obtained. Patients with UPT may have a different treatment outcome,20 
but it was impossible to perform the diagnosis before starting surgical 
treatment that would allow biopsy of the lesion. Transpedicular biopsy 
of the affected vertebral level allows an additional diagnosis of primary 
carcinoma in 8% of patients, after a thorough investigation including 
history, clinical examination, laboratory tests, and CT scans of the 
chest, abdomen, pelvis and bone scan.15-16

Palliative or radical surgery has been widely performed in pa-
tients with spinal metastasis, to improve pain, neural function and 
quality of life, and satisfactory results have been reported.22,23 In 
general, the tumor pathology, overall functional status, neurologi-
cal status and overall burden of disease have been considered as 
prognostic factors.3,4,15 However, the prognosis differs in patients 
whose primary tumor is unknown.23,24

The diagnosis workup to find the primary tumor is very important, 
as it is of great value in selecting the best treatment option.16 Adju-
vant therapy on sensitive tumors leads to longer patient survival;25 
however UPT are aggressive and poorly-differentiated; there is no 
therapy available, they have poor patient survival, and the diagnosis 
cannot be performed without biopsy.25-27

The survival rates of our patient with UPT were lower than the 
recommended life expectancy limit of 3-6 months for surgical treat-
ment of spinal metastasis,15,17,20 but it was impossible to determine a 
diagnosis of UPT without performing biopsy, which is done during the 
surgical procedure to decompress and stabilize the affected vertebral 
segment. Even in patients without neurological deficit, we performed 
surgical stabilization to improve pain, function or patient care. Pain im-
provement was achieved in 77.14% of our patients. Considering pain 
improvement and patient care, it would not be the best approach to 
start with biopsy and postpone the stabilization of the affected verte-
bral segment. On the other hand, surgical procedures were performed 
in patients with short survival prognoses. Our current approach is to 
perform biopsy before the surgical treatment whenever possible, in 
order to avoid surgery in patients with short survival prognoses.

We did not observe good agreement between the Tokuhashi and 
Tomita scores and patient survival, and the indication for surgical 
treatment was not based in these scales. We observed agreement 
of these scales only for patient with less than six months survival 
and retrospectively the use of these scales in UPT patients could 
have avoid surgery in patients with short survival. However, it was 
not possible to predict survival because it was impossible to perform 
biopsy before surgical treatment for stabilization and decompression 
of the affected vertebral segment. 

Bone metastasis from unknown tumor has a poor prognosis, 
and patients with spinal metastasis have short survival times.13,17 The 
reported survival times for metastatic spinal UPT ranged from 2.6 to 
11 months.26,27 We observed short survival times in our patients, and 
death occurred in 4 patients shortly after surgery, due to pneumonia 
in three patients and sepsis in one. But survival was short even in 
patients with no postoperative complications. UPT metastasis had 
a very aggressive clinical course, with poor prognosis.6,28,29

The limitations of this study are as follow: it is a retrospective 
study, with a small number of patients enrolled, and it only enrol-
led those with spinal metastasis with epidural compression who 
underwent surgery, which is a subset among spinal metastasis 

Table 2. Demographic and clinical features.

Age Sex Localization Lesion Visceral 
metast. Frankel pre Frankel 

post
Pain 

improvement Tomita score Tokuhashi Survival (days)

37 M Thoracic Multiple Liver A B Yes 8 4 30

55 M Thoracic Multiple Liver E E No 8 6 22

53 M Thoracic Single None B B Yes 8 5 34

49 F Cervical Single Liver E E Yes 8 6 78

43 M Thoracic Multiple Lung C C Yes 10 3 33

51 F Thoracic Multiple Liver E E No 4 6 71

67 M Thoracic Single None B C No 3 11 46
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patients. Specific and deep histological and immunohistochemical 
staining was not considered when studying the unknown primary tu-
mor, and neither were advances in imaging studies, since the  study 
was performed between 2009 and 2015. UPT are often classified as 
adenocarcinomas, squamous cell carcinomas, poorly-differentiated 
carcinoma, and neuroendocrine carcinomas11,12,29 but it was not 
possible to perform this classification in our patients.

CONCLUSIONS
UPT is a diagnostic and therapeutic challenge and there are few 

available evidence-based indications for work-up and treatment. 

It is still controversial whether the prognosis would be improved 
with identification of the UPT. The results and survival of our patients 
with spinal metastasis and UPT were very disappointing, and were 
associated with a high cost. Screening and early diagnosis of UPT 
are impossible by definition, and there are delays in diagnosing 
and staging the disease. The treatment is challenging, with a poor 
prognosis and outcomes.

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