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Abstract
BACKGROUND 
Spinal metastases are common in patients with malignancies, but studies on those 
metastasized from unknown primaries are scarce due to the difficulty in 
treatment and the relatively poor prognosis. Knowledge of surgical complications, 
particularly perioperative mortality, in patients with spinal metastases from 
unidentified sources is still insufficient.

CASE SUMMARY 
A 54-year-old man with chest-back pain was diagnosed with spinal metastasis in 
the seventh thoracic vertebra (T7). Radiographic examinations, as well as needle 
biopsy and immunohistochemical tests were performed to verify the 
characteristics of the lesion, resulting in an inconclusive diagnosis of poorly 
differentiated cancer from an unknown primary lesion. Therefore, spinal surgery 
was performed using the posterior approach to relieve symptoms and verify the 
diagnosis. Postoperative histologic examination indicated that this poorly 
differentiated metastatic cancer was possibly sarcomatoid carcinoma. As the 
patient experienced unexpectedly fast progression of the disease and died 16 d 
after surgery, the origin of this metastasis was undetermined. We discuss this case 
with respect to reported perioperative mortality in similar cases.

CONCLUSION 
A comprehensive assessment prior to surgical decision-making is essential to 
reduce perioperative mortality risk in patients with spinal metastases from an 
unknown origin.

Key Words: Hospital mortality; Spine; Neoplasm metastasis; Unknown primary; 
Carcinoma; Case report
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Core Tip: Studies on spinal metastases with unknown primary tumors (UPTs) are scarce 
due to the difficulty in diagnosis and treatment of this disease. Perioperative death, is 
one of the most serious complications and plays an important role in the prognostic 
outcome of spinal metastasis. Studies that directly analyze perioperative mortality in 
patients with unidentified origins of spinal metastases are still very rare. We describe a 
rare case of thoracic vertebral metastasis from an UPT who died in hospital after 
surgery due to dramatic deterioration of the disease. This uncertain diagnosis and rapid 
progression represent a highly unexpected disease presentation.

Citation: Li XM, Jin LB. Perioperative mortality of metastatic spinal disease with unknown 
primary: A case report and review of literature. World J Clin Cases 2021; 9(2): 379-388
URL: https://www.wjgnet.com/2307-8960/full/v9/i2/379.htm
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INTRODUCTION
The spine is the most frequent skeletal site for metastatic deposits of cancers and 
approximately 50% to 60% of bone metastases occur in the spine[1,2]. Spinal metastases 
are detected in about 5% to 30% of patients with malignant neoplasms[3,4]. The common 
primary tumor types related to spinal metastases include lung, prostate, breast, kidney 
and thyroid carcinomas, whereas approximately 8% to 24% of patients have unknown 
primary lesions[5,6].

Survival after spinal metastasis is not very optimistic as no effective treatment has 
been established. Surgical intervention is one of the available choices that can relieve 
patients’ symptoms and improve their quality of life[7]. However, surgical treatment is 
often accompanied by complications with an incidence ranging from 20% to 75%[8,9], 
and re-admission rate and perioperative mortality are around 43% and 9%, 
respectively[10,11]. To date, only limited studies have analyzed the causes and the 
independent risk factors of postoperative death in patients with metastatic spinal 
disease. Furthermore, studies focusing on the portion of patients with spinal 
metastases from unknown primary tumors (UPTs) are rare.

Herein, we present an unusual case of a male patient who suffered from thoracic 
vertebral metastasis of a poorly differentiated cancer with an UPT. After surgical 
intervention, his health deteriorated rapidly and he died in hospital shortly 
afterwards. This unexpected disease presentation has made us aware that when 
dealing with such indeterminate metastatic diseases, special attention should be paid 
to lowering perioperative mortality and improving patient prognosis.

CASE PRESENTATION
Chief complaints
A 54-year-old male was admitted due to severe chest-back pain for 25 d, without 
trauma, fever, hemoptysis, numbness, or weakness of the limbs.

History of present illness
The patient had no previous similar symptoms.

History of past illness
His medical history included hypertension, glaucoma and cataract.

Personal and family history
He denied a history of similar diseases in close relatives.

Physical examination
Physical examination demonstrated paraspinous muscle tenderness around the T6-8 
levels and slight paresthesia of his left lower extremity. There were no abnormal 
findings in manual muscle test (Medical Research Council Scale), deep tendon reflexes, 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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Li XM et al. Spinal metastasis with unknown primary

WJCC https://www.wjgnet.com 381 January 16, 2021 Volume 9 Issue 2

or pathological reflexes.

Laboratory examinations
Except for an increased carbohydrate antigen 19-9 level (91.4 U/mL), which was 
almost 3 times higher than the normal value (< 37 U/mL), other tumor markers and 
routine blood examination were normal (Table 1). Hepatitis B surface antigen was 
positive.

Imaging examinations
A computed tomography (CT) scan was performed, which revealed a destructive 
lesion at the T7 vertebral body (Figure 1A-C), and positron emission tomography-CT 
confirmed that the lesion was likely to be malignant with a maximal standard uptake 
value (SUV) of 16.74 (Figure 2A and B). An irregularly-shaped mass measuring 1.6 cm 
× 1.1 cm was also observed (maximal SUV, 4.95) in the left lower lobe close to the 
pleura (Figure 2C). The lesion was evaluated as grade D based on Frankel's grading 
system. Furthermore, his preoperative spine instability neoplastic score, modified 
Tokuhashi score, Tomita score, and Karnofsky performance scale score (KPS) were 
assessed to be 9, 10, 6, and 70, respectively. The lesion was localized at sectors 5-10 and 
layers A-C according to the Weinstein-Boriani-Biagini surgical staging system.

Histological examination
CT-guided needle biopsy and a series of immunohistochemical analyses revealed 
strong and diffuse immunoreactivity of the sarcomatoid component marker vimentin. 
In addition, partial positive staining of epithelial membrane antigen (EMA), neuron-
specific enolase, CK7, CK18 and CK (AE1/AE3) was also detected (Figure 3A and B, 
Table 1).

FINAL DIAGNOSIS
Pathologic diagnosis was inconclusive, and the mass was considered a poorly 
differentiated metastatic cancer of unknown origin, which may have metastasized 
from a pulmonary malignancy.

TREATMENT
Following admission, analgesic treatment was offered for symptomatic relief but with 
limited effect (Figure 4). Based on the above results and his intractable pain, the 
multidisciplinary team planned a strategy of palliative surgery; thus, a posterior 
transpedicular approach for T7 was performed. The tumor and the T7 vertebral body 
were completely resected piecewise followed by reconstruction with a titanium mesh 
cage and posterior fixation. Postoperative immunohistochemical examinations 
demonstrated that the tumor was positive for both the epithelial component marker 
CAM5.2 and the sarcomatoid component marker vimentin, partially positive for 
cytokeratin 5/6 (CK5/6), CK (AE1/AE3), CD10, and EMA, but negative for S-100, 
melanoma-related marker HMB45, smooth muscle actin, desmin, CD31, CD34, CD68 
and CD163. The positive ratio of Ki-67 was around 30%. The staining pattern was 
considered to represent poorly differentiated metastatic cancer, partially consistent 
with sarcomatoid carcinoma, but the origin of the tumor was unclear (Figure 3C and 
Table 1).

OUTCOME AND FOLLOW-UP
Four days after surgery, the patient began to report chest pain, which was severe with 
VAS scores of 5-7. While pulmonary embolism was first excluded based on the results 
of an immediately arranged computed tomographic pulmonary angiography, a patchy 
area of ground-glass opacity in the anterior segment of the superior lobe of the right 
lung was observed, as well as bilateral hydrothorax and mediastinal lympha-
denectasis. Although he was subsequently transferred to the intensive care unit for 
comprehensive therapy, his respiratory function declined progressively accompanied 
by dramatically increased pleural effusion. The patient died 16 d after surgery in 
hospital.
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Table 1 Abnormal findings from laboratory and pathological examinations

Examination Result Content

Increased CA19-9Serum tumor marker

Normal AFP, CA125, CA242, CEA, CYFRA 21-1, NSE, PSA, SCCA

Diffusely positive Vimentin

Partially positive EMA, NSE, CK7, CK18, CK (AE1/AE3)

Needle biopsy

Negative AFP, CD31, CD34, CgA, CK20, HepPar-1, HMB45, Melan-A, 
Napsin, S-100, SMA, Syn, TTF-1

Diffusely positive Vimentin, Cam5.2

Partially positive CK5/6, CK (AE1/AE3), CD10, EMA, Ki-67 (30%)

Postoperative pathology

Negative CD31, CD34, CD68, CD163, Desmin, HMB45, S-100, SMA

AFP: Alpha-fetoprotein; CA: Carbohydrate antigen; CD: Clusters of differentiation; CEA: Carcinoembryonic antigen; CgA: Glycoprotein hormones; CK: 
Cytokeratin; CYFRA 21-1: Cytokeratin fragment antigen 21-1; EMA: Epithelial membrane antigen; HMB45: Human melanoma black 45; NSE: Neuron-
specific enolase; PSA: Prostate-specific antigen; SCCA: Squamous cell carcinoma antigen; SMA: Smooth muscle actin; Syn: Synaptophysin; TTF-1: Thyroid 
transcription factor 1.

Figure 1 Representative axial computed tomography images of the seventh thoracic vertebra. A-C: A destructive lesion involving the T7 vertebral 
body and right pedicle was observed.

DISCUSSION
The prognosis is not optimistic for patients with spinal metastases, especially for those 
with UPTs. In general, the overall survival of patients suffering from spinal metastatic 
disease ranges from 2 to 21 mo[2], while the 1-, 2-, and 5-year survival rates after 
surgery are estimated to be 53%, 31%, and 10%, respectively[6]. Among all types of 
primary tumors with skeletal metastases, UPT is usually classified into the rapid 
growth group together with lung cancer, gastrointestinal cancer and pancreatic 
cancer[12,13]. Indeed, different studies in the literature showed various prognostic 
outcomes of spinal metastases with UPTs. Wang et al[14] in 2012 reported a prospective 
cohort study of 448 patients with spinal metastases and found that the median 
duration of survival in the UPT group was 11.4 mo, which was much better than that 
in the lung cancer group (3.0 mo), but worse than that in the breast cancer group (21.5 
mo). In contrast, two independent studies in 2017 both mentioned that patients with 
UPTs had the shortest survival (3.5 mo and 4.6 mo, respectively) among all patients 
with metastatic spinal disease[15,16].

Perioperative death, is the most serious complication and plays an important role in 
the prognostic outcome of spinal metastasis. Studies that directly analyze the 
perioperative mortality in patients with unidentified origins of spinal metastases are 
rare. By searching the most recent English literature over the past five years in 
PubMed, we found a total of 13 publications involving the surgical treatment of spinal 
metastases with UPTs (Table 2). Nine of these 13 studies reported the perioperative 
mortality rate (ranging from 1.0% to 10.5%), but none of them clearly mentioned 
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Table 2 Studies involving both spinal metastases of unknown primary tumors and perioperative mortality

No. Ref. Year Period Case, n UPT, n (%) Surgery indication PC, n (%) PM, n (%)

1 Morgen et al[33] 2013 2005-2010 2321 549 (23.7) NA NA NA

Intractable pain2 Lee et al[17] 2014 2005-2010 200 5 (2.5)

Neurologic deficits

33 (16.5) 21 (10.5)

3 Quraishi et al[20] 2014 2004-2009 285 17 (6.0) MSCC 67 (23.5) NA

Intractable pain

Neurologic deficits

4 Fehlings et al[34] 2016 2008-2013 142 17 (12.0)

Spinal instability

42 (29.6) 13 (9.0)

5 Wänman et al[15] 2017 2003-2015 69 10 (14.5) MSCC 15 (21.7) NA

6 Ragel et al[16] 2017 2002-2010 45 4 (8.9) NA 19 (42.0) 4 (8.9)

Intractable pain7 Tan et al[18] 2017 2012-2014 19 2 (10.5)

Neurologic deficits

3 (15.8) 1 (5.3)

Severe pain

Neurologic deficits

Fracture with displacement

Failure of nonoperative treatment

8 Yang et al[19] 2017 2002-2014 39 1 (2.6)

Histological diagnosis

5 (12.8) 1 (2.6)

Intractable pain

Neurological deficit

9 Lau et al[29] 2017 2005-2011 97 10 (10.3)

Spinal instability

20 (20.6) 1 (1.0)

Intractable pain

Neurologic deficits

Spinal instability

10 Uei et al[35] 2018 2012-2015 55 1 (1.8)

Radiation-resistant

NA 3 (5.5)

11 Wright et al[6] 2018 1991-2016 1938 156 (8.0) Symptomatic metastasis NA NA

Intractable pain

Neurological deficit

Histological diagnosis

Spinal instability

12 Abdelbaky et al[36] 2018 2008-2013 70 10 (14.3)

Radioresistant

10 (14.3) 3 (4.3)

13 Czigléczki et al[37] 2018 2008-2015 337 30 (8.9) NA 135 (40.1) 26 (7.6)

MSCC: Metastatic spinal cord compression; NA: Not available; PC: Perioperative complication; PM: Perioperative mortality; UPT: Unknown primary 
tumor.

whether the deaths were in the UPT group, indicating that the attention paid to this 
particular group was limited. Three of these nine studies analyzed the causes of 
perioperative death. Lee et al[17] in 2014 reported 21 perioperative deaths, 12 of which 
were directly related to postoperative complications, including 5 due to pneumonia, 3 
due to renal failure, 2 due to hepatic failure, 1 due to meningitis and 1 due to cerebral 
infarction. One patient with metastatic breast cancer died of pneumonia after surgery 
and was reported by Tan et al[18] in 2017, while in the same year Yang et al[19] reported 
another case of postoperative death caused by respiratory obstruction. After reviewing 
a total of 1266 patients with spinal metastases, Verlaan et al[5] claimed that disease 
progression, postoperative complications and unexplained causes were the three 
major reasons for postoperative mortality within 3 mo, and accounted for 84.4%, 4.0% 
and 11.6% of deaths, respectively. In our study, the patient died of disease progression 
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Figure 2 Representative positron emission tomography-computed tomography images of the patient. A and B: Positron emission tomography-
computed tomography (PET-CT) imaging of the seventh thoracic lesion. Its maximal standard uptake value (SUV) was 16.74; C: PET-CT scan of the left pulmonary 
mass (maximal SUV, 4.95).

Figure 3 Pathological examinations of the patient. A and B: Representative image of computed tomography-guided needle biopsy and the corresponding 
hematoxylin-eosin (H&E) staining result (magnification × 100); C: Postoperative H&E staining of the surgically removed tumor (magnification × 200).

accompanied by respiratory failure, which was in accordance with the common causes 
reported in the literature.

It is possible to obtain a definitive diagnosis of metastases from unknown sources 
after surgery. For instance, in the study published in 2014 by Quraishi et al[20], 10 of the 
17 unidentified metastatic tumors were confirmed to be adenocarcinoma 
postoperatively, with 6 derived from pulmonary cancer and 4 from gastrointestinal 
cancer. However, most of the time, even though intraoperative bone biopsy confirmed 
the pathological features of metastatic lesions, up to the endpoint of the study their 
original sites might still not have been ascertained[15]. Similarly, in our case, although 
the thoracic vertebral lesion had undergone both preoperative and postoperative 
pathological analyses, due to the rapid deterioration of the disease and the absence of 
either pulmonary mass biopsy or autopsy, the relationship between the metastatic 
tumor and the pulmonary lesion remains dubious. Nevertheless, based on the 
patient’s clinical manifestations and pathological findings, his spinal metastasis was 
likely derived from pulmonary sarcomatoid carcinoma (PSC), which is a highly 
invasive and refractory group of non-small cell lung cancers (NSCLCs)[21,22]. The overall 
prognosis of PSC is worse than that of other types of NSCLCs due to its high risk of 
recurrence and distant metastasis after surgery, and its poor response to cisplatin-
based chemotherapy. Furthermore, for patients with advanced PSC, the recurrence 
rate at the first assessment and the median progression-free survival were reported to 
be 72% and 2.7 mo, respectively[23].

Metastatic tumors from unknown sources are likely to retain the characteristics of 
their putative primary origins, therefore large differences in clinical manifestations are 
usually observed among patients with spinal metastases from UPT[24]. Nonetheless, 
several common signatures can be retrieved from the reported literature to depict this 
peculiar group of diseases: (1) Rapid progression and early dissemination, which 
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Figure 4 Information from this case report organized into a timeline. PET-CT: Positron emission tomography-computed tomography; SUV: Standard 
uptake value; CT: Computed tomography; ICU: Intensive care unit.

contribute to the unidentified origin and aggressive presentation[24]; (2) Diversity of 
clinical and biological profiles due to the difference in origin[25]; (3) Relatively poor 
prognosis as non-selective empirical therapy rather than targeted management is 
conducted[26]; and (4) Traditional diagnostic indicators including tumor markers and 
immunohistochemical activity may be raised without any diagnostic or predictive 
value, and new methods such as NGS (next generation sequencing) may be suggested 
to improve diagnosis and prognosis[27].

There were several limitations in our management of this case, including uncertain 
diagnosis, underestimation of disease progression and inadequate preparation for 
perioperative death. Surgeons often have to rely on the malignancy of the primary 
tumor to assess the prognosis of patients with metastatic diseases, suggesting that 
survival prediction for those with UPTs is very challenging. Various prognostic 
scoring systems have been formulated to guide the management of patients with 
metastatic diseases[28]. During the decision-making process, we carried out 
comprehensive assessments consisting of the most classic Tomita score, modified 
Tokuhashi score and KPS, resulting in a prediction of moderate prognosis. 
Notwithstanding the predictable difficulty in treatment and poor prognosis, the 
dramatic progression of disease and death shortly after surgery was still unexpected. 
Possibly, the highly malignant characteristics of sarcomatoid carcinoma were involved 
in this unexpected disease presentation. Therefore, a more effective therapeutic 
strategy comprising both individualized evaluation and treatment is required for the 
management of patients with similar spinal metastases. In recent years, several novel 
scoring systems, such as the New England Spinal Metastasis Score and the Surgical 
Apgar Score[9,29], together with new therapeutic strategies, including stereotactic 
radiotherapy and tumor-targeting treatment[30-32], have been proposed to improve the 
prognosis and reduce the operation-related complications in metastatic patients. In the 
future, when surgical decisions are made on patients with unclear sources of spinal 
metastases, greater attention should be paid to the risk factors associated with 
perioperative mortality.
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CONCLUSION
Surgical treatment for spinal metastases from unknown sources is mostly aimed at 
palliating symptoms, but has a high risk of complications including perioperative 
death. A comprehensive assessment prior to surgical decision-making is essential to 
lower the risk of perioperative mortality in such patients.
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