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Algorithm for Management of Solitary Spinal Metastases
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Abstract
Spine is the most frequent site of spinal metastasis after liver and lung due to its extensive arterial supply. The cancer tissue replaces the spinal
elements leading to its destruction and resultant instability and compression of the neural structures4. 10% of tumor patients develop
asymptomatic spinal metastasis and spinal cord compression(5,6). The purpose of treating patients with spinal metastasis are to relieve pain,
stabilizing spinal structures , recovering or maintain neural function, controlling the metastasis in the local area and improving quality of life.
This goal is achieved through a multidisciplinary approach. The aim of this article is to describe an algorithm for the management of solitary
spinal metastasis. Different factors need consideration in planning treatment for solitary metastasis. Age, quality of life, tumor borders etc
should be discussed in detail with the patient and his/her care givers. A multidisciplinary approach and a tumor board meeting would bring out
the right choice for a given patient. Treatment may vary from irradiation, biopsy/surgery, chemotherapy, immuno-modulation, hormone
therapy or palliative treatment alone
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Introduction
Spinal metastasis is the most common spinal tumor [1,2,3]. Spine is
the most frequent site of spinal metastasis after liver and lung due to
its extensive arterial supply. Thoracic spine and lumbar spines are
affected more than cervical spine with metastasis. The cancer tissue
replaces the spinal elements leading to its destruction and resultant
instability and compression of the neural structures4. 10% of tumor
patients develop asymptomatic spinal metastasis and spinal cord
compression [5,6]. In postmortem studies 90% of patient who had
terminal cancer had evidence of metastatic spinal disease [7,8].
Different treatment include radiotherapy, surgery, chemotherapy,
immunotherapy, hormone therapy. The purpose of treating patients
with spinal metastasis are to relieve pain, stabilizing spinal structures ,
recovering or maintain neural function, controlling the metastasis in
the local area and improving quality of life. This goal is achieved
through a multidisciplinary approach. The above modalities in
isolation or in combination can provide to some extent better quality
of life for the affected patients.
Since the survival time is increasing for many cancers, the incidence
and prevalence of spinal metastasis is likely be on the rise. Given that
most patients present initially with solitary spinal lesions proper
initial diagnosis and management are of paramount importance [9].
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Spinal Metastasis
The most common primary sites from where metastatic spinal
cancers occurs are lung, breast and prostate [10]. There is slightly
more male predominance in the incidence of vertebral metastasis.
60% of the vertebral metastasis are located in the thoracic spine, 30%
in the lumbar spine and 10% in the cervical spine. Most spinal lesions
are solitary and multiple spinal lesions reportedly occur in up to 35%
of patients [11,12]. Recurrent spinal metastasis occurs in 20% of
patients [13]. Improvement in neuroimaging has lead to
identification of more lesions. So, solitary metastasis is defined if no
radiological study reveals any other site of disease in the spine [14].
Hematogenous spread is the most common mode of spread of cancer
to the spine. It can occurs through cerebrospinal fluid or through
direct spread. Venous spread occur through the valveless venous
plexus that allows to and fro travel and communicate with drainage of
multiple organs [15,16] like breast, prostate, kidney, thyroid, lung etc.
Direct tumor extension to the spine is rare, but can occur with
hematopoetic malignancies like lymphoma, locally aggressive cancer
like lung cancer [16]. Today the focus has shifted from anatomical
ways of spread to molecular and cellular mechanism of spread
[17,18].
Clinical Manifestations
95% of patients with solitary spinal metastasis presents with pain
[19]. Usually they present with nocturnal pain. Next mode of
presentation is motor dysfunction. At the time of diagnosis weakness
is manifested in 60-85% of cases with epidural metastasis. Severe
weakness if manifested in lesions due to the relatively narrow spinal
canal dimensions as well as precarious vascular supply to the spinal
cord.
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Fig. 1: (1 A)- MRI showing solitary metastasis from Carcinoma Lung(biopsy proven)
(1 B)—Resection of the tumor through thoraco abdominal approach
(1 C)—Patient recovered neurologically after surgery

Some patients presents with sensory disturbance alone. Late
neurologic deficit includes bowel/bladder and sexual dysfunction
[20].

Treatment
Different factors need consideration in planning treatment for solitary
metastasis. Age, quality of life, tumor borders etc. should be discussed
in detail with the patient and his/her care givers. A multidisciplinary
approach and a tumor board meeting would bring out the right choice
for a given patient. Treatment may vary from irradiation,
biopsy/surgery, chemotherapy, immunomodulation, hormone
therapy or palliative treatment alone.
The treatment should be based on the general condition of the
patient, the tumor borders and its histology. This may be achieved
through a percutaneous CT-guided biopsy, Trucut biopsy, or an open
biopsy. The success rate for image guided biopsy range from 76% for
sclerotic lesions to 93% for lytic lesions.
External beam radiotherapy (XRT) is the mainstay of treatment for
painful lesions without mechanical instability that do not involve
neural elements. In total doses of 20-40 Gy over 8-20 daily fractions
can help provide pain relief, prevent pathologic fracture, or vertebral
collapse and delay or reverse neurologic dysfunction [21]. XRT can
be the mainstay of treatment for highly sensitive tumors like multiple
myeloma, lymphoma, plasmacytoma, small cell lung cancer, testicular
seminoma, neuroblastoma and Ewing’s sarcoma. Breast, lung,
prostate and colon metastases are moderate sensitive. Poorly sensitive
tumors like thyroid, renal cell and melanoma need aggressive surgical
approach with or without radiation which would provide pain relief.
Radiation therapy alone is not enough for solitary spinal metastasis
with mechanical instability. Surgery should be considered for
mechanical instability [22].
The sine usually cannot be re-irradicated for fear of radiation-induced
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Figure 2: (2 A)- MRI showing metastasis from Hepatocellular carcinoma
(2B)—Post operative xray after tumor resection
(2C) – patient ambulant after surgery

myelopathy. When the tumor is highly vascularized (renal cell
carcinoma metastasis, follicular carcinoma thyroid etc.) preoperative
angiography and embolization of the tumor vessels can be a useful
adjuvant to surgery to prevent torrential intraoperative bleeding. An
interdisciplinary approach is advised for this.
To arrive at a conclusion on the mode of treatment for spinal
metastasis the following aspects should be considered. The clinical
manifestation of the patient, spinal stability, number of spinal
metastasis, the degree of mobility the patient desires or can reasonably
expect to attain, average life expectancy of the patient, chemo/radio
sensitivity of the tumor [23].
Even though different modalities of treatment are available in the
literature, there is no class I evidence to show that any particular
procedure is optimal one. Surgical strategy can be roughly outline
with Tomita’s screening system(spine 2001) proposed by Tokuhashi.
Tomita’s Scoring (Tokuhashi)
[1] Grade of malignancy
A. Slow growth (breast, prostate, thyroid ) (40 m) Point 1
B. Moderate growth (kidney, uterus) (24 m) - Point 2
C. Rapid growth (Lung, GI tract, liver, unknown) (10 m) - Point 4
[2] Bone metastasis
A. Multiple (18 m) - 2 points
B. Solitary (34 m) - 1 point
[3] Visceral metastasis
A. No mets (36 m) - 0 point
B. Treatable mets (16 m) - 2 points
C. Untreatable mets (8 m) - 4 points

Depending on the scoring the options are:
2-3 points ------Enblock spondylectomy
4-5 points ------Intralesional excision
6-7 points ------Palliative decompression
> 8 points-------Non surgical management
Tokuhashi described preoperative
prognostic scoring also
[1] General condition Points
- Poor(10-40%)- 0
- Moderate(50-70%)- 1
- Good(80-100%)- 2
[2] Number of extra spinal bone mets
- 3 or more - 0
3-C
3-B
3-D
-1-2
Figure 3: (3A)- Xray showing collapsed C5 due to metastasis from renal cell carcinoma
(3B)- MRI showing metastasis from Renal cell carcinoma (3C)- Patient after resection of the tumor
- 0-2

(3D)- Xray after resection and reconstruction with iliac crest bone graft and cervical spine locking plate
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Figure 4: (4A) – MRI of a 48 year old with acute paraplegia (Frankel grade B) with metastasis from follicular carcinoma thyroid (4 B)- Intra operative picture showing section through the tumor.
(4 C)- Xray after anterior and posterior reconstruction(iliac crest graft) and instrumentation (4D)- Xray after anterior and posterior reconstruction(iliac crest graft) and instrumentation
(4E)-Patient gradually recovered neurologically in 5 weeks post surgery (4F)- Patient become ambulant and lived independently for 7 years( adjuvant treatment and thyroidectomy followed)

[3] Number of mets in the spine
- 3 or more - 0
- 2- 1
- 1- 2
[4] Metastasis to major internal organs
- Irremovable - 0
- Removable - 1
- No metastasis - 2
[5] Primary site of cancer
- Lung, stomach - 0
- Kidney, liver, uterus other unidentified - 1
- Thyroid, breast, prostate, rectum - 1
[6] Myelopathy
- Complete - 0
- Incomplete - 1
- None - 2
Score 5 or less usually die within 3 months. If the score is 9 or more,
the patient survives average 12 months (the oncologist
2004:9:188-196). So, the treatment algorithm given by the
European Review for medical and pharmacological Sciences,
2004:8;265-275 is as follows.
First, a correct diagnosis of spinal Mets should be made.
Diagnosis of spinal Mets
- Operable or not (high ASA) - Adjuvant treatment
- Neurological deficit (Frankel grading) - Surgery
- No neurology - Single lesion ------Resection/radiation
- Multiple lesions - Adjuvant Rx
- Multiple lesions with Neurology - decompression and
stabilization along with adjuvant treatment, if not treatable measures for pain relief

enbloc spondylectomy. In the article by Katsuro Tomita et al in
spine, he analyzed the outcome of enbloc spondylectomy from
1989-2003. In his study, the 5 years survival rate of 17 patients with
p r i m a r y m a l i g n a n t t u m o r a f t e r T E S ( To t a l E n b l o c
Spondylectomy) was 67%. For benign tumors, S2 S3, five years
survival was 100%. 64 of the 198 patients with secondaries (of
different primaries) underwent TES with 5 year survival rate of
46.6% and 5% local recurrence.
In another article published by Stefano Boriani et al (Eur Spine)
(2010-19:231-241, morbidity of en bloc resections in the spine), he
evaluated his patients from 1990-2007. 134 of his patients
underwent TES of which 90 were for primaries and 44 for
secondaries. Perioperative chemo and radiotherapy were used in
these patients. He had 41 major complications and 29 minor
complications. 15.7% had local recurrences. He recommended
TES for aggressive benign and low grade malignant tumors despite
the high rate of complications (major complications meansintraoperative death, aortic dissection, MI, renal failure, neurologic
damage, subdural hematoma).
Hironobu in his article on outcome of thoracolumbar spine. He
opined that there is no RCT to say surgery is the prognosis better. It
is difficult to say that the nature of the primary tumor did it either.
There remains a controversy regarding the radicalness with TESS.
From 1993-1999, he performed TES for 12 patients with solitary
spinal Mets after preoperative angioembolization. 10 out of the 12
patients had tumor extension to the pedicles. So the margin was
intralesional in the in the osteotomised pedicles. So the radicalness
of the procedure was controversial. 7/12 patients developed
symptomatic relapse of the tumor at sites external to the surgical
area with an average latency of 9 months after TES. 5 of them dies of
disseminated malignancy at a mean duration of 23 months. Rest 7
of 12 patients were followed up for 4-6 years. Local recurrence
developed in 2/4 patients with paraspinal effusions. 8 patients with
intracompartmental and epidural effusions.
The consensus statement published of spine tumor study group
(STSS) published by David Choi et al in Eur Spine (2010) states
that role of surgery is increasing the life expectancy is under a
scanner. Usual life expectancy is governed by tumor type and
staging. Advances in techniques, adjuvant therapies increase life
expectancy. The complication rate of TES is 20-30% and should be
weighed against the intended benefite.

The main indications for surgery in solitary spinal mets are:
1. Intractable pain
2. Increasing neurological deficit
3. Radioresistant tumor
4. For histologic diagnosis
5. For decompensation of neural elements
6. To stabilize spine in case of spinal instability
Surgical stabilization is indicated when there is more than 50%
vertebral body collapse, metastatic involvement of pedicles or
when the involvement of posterior element is complete.

Conclusion

Endbloc Spondylectomy For Solitary Metastasis
Benign aggressive lesions, primary malignant tumors I and II and
score 2-3 of Tomita scoring in secondaries are the indication for

we need more studies to confirm whether pediculotomy
encourages tumor spill or not. Even though local control is achieved
with TES, symptomatic relapses occur at other sites. In all the
studies good prognostic scores are given TES poor prognostic
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scores are not. So the efficacy of TES cant be assessed here. It is
biased. Moreover it is difficult to say to what extent the survival is
influenced by prognostic score or the surgery itself. All these studies
span over decades. There were change in instrumentation, surgical
technique, expertise of the same surgeon etc. So the comparison is
not true. The surgical technique are also not randomized.
So, we need more RCT’s to definitely say that TES really benefitted
the survival of patients with isolated spinal Mets. Life expectancy is
determined by the overall extent of the disease. Surgery is to improve
the quality of life in terms of pain, neural functions etc.
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Correct Diagnosis
A correct diagnosis from a representative tissue sample is the most
important factor deciding further management of these patients.
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