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Abstract
Most common manifestation of tumor metastasis after lungs and liver is the skeletal system with 60-80% of
spine metastasis. In 30% of all cancer patients with metastatic spinal complaints are initial presentation of malignant
primary disease while the primary paraplegia occurs in 5-10% of all spinal metastases. Thus a further operational
metastases treatment is dependent on the entire metastasis status, the type and Tomita score as well as the risk of
surgery considering general patient status. From 01.01.11 to 31.12.12 we included 16 patients with tumors. In 27%
of the cases the first symptoms were paraplegia, but the primary tumor was determined in only one of these cases.
73% of patients underwent surgical treatment within the first 24 hours after admission. The hospital stay was 22 days.
56.3% of patients had incomplete paralysis at admission and 71% of these patients had postoperative improvement in
neurological outcomes. All patients benefited as part of operational and rehabilitative treatment of a significant reduction
in pain and 50% of patients were able to be discharged home. At the onset of paralytic symptoms we recommend
immediate operation. In a multidisciplinary case conference the oncological treatment regimens should be defined also
for the necessary paralysis treatment. Decision guidance is the height of paralysis, tumorgenesis, ASA classification
and the pain symptoms of the patient. The treatment must adjusted and individualized according to the patient's general
health, life expectancy, the primary tumor, the grading of metastasis and extent of neurological deficit.

Introduction
Tumors of the spine are primarily categorized by their location
to the spinal cord. Thereby are intramedullary tumors with 5-10%
of spinal tumors rare. The intradural extramedullary tumors make
40% of spinal tumors and are often meningiomas or peripheral nerve
sheath tumors. Extradural tumors and metastases are with 50-55% the
most common spinal tumors [1]. The skeletal system is the lung and
liver after the third most common manifestation of tumor metastases
[2]. Thereby the spine with 60 - 80% represents the most common
manifestation of localization. In almost one third of all cancer patients
metastatic spinal complaints are the first manifestation of malignant
primary disease [3]. These metastases usually are hematogenous and
can be morphologically indicative of the primary tumor. The incidence
of spinal metastases is dependent on the primary tumor, and with 6080% of the most frequent prostate tumor in men and up to 80% belongs
to a mammary tumor in women. Other primary tumors are of the lung,
kidney and thyroid. At 10%, it cannot be found a primary tumor (CUP=
carcinoma unknown primary) [2,4]. The hematogenous dissemination
along with the lymphatic spread and spread by continuity is the most
common way of metastatic spread [5].
Thus spinal metastases are a common complication of underlying
malignant disease at an advanced stage. Due to demographic changes
of our population not only the incidence of tumors, but also the
paraplegia incidence rises due to spinal metastasis. A spinal cord injury
is a complex, resulting from a complete or incomplete spinal cord
injury, paralysis with loss of motor, sensitive and autonomic functions
below the lesion. The classification and progression are based on ASIA
scheme of the American Spinal Injury Association [6], which is based
on the modified Frankel scale [7]. The primary symptoms of paraplegia
may be the first manifestation of an underlying malignant disease and
occurs with 5-10% of all spinal metastases. Here range the neurological
deficits from sensory disturbances to a complete paraplegia [8]. Acute
neurological deficits require rapid surgical decompression.
This paraplegia underlay a primary disease with a limited life
expectancy. Their treatment is not only responsible for the spine surgeon.
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The initial diagnosis of paraplegia is at first limited to the related causes.
Nevertheless, the secondary tumor therapy has an important role in the
treatment of these patients and their outcome [9,10]. In addition to the
clinical neurological examination and a tumor-specific laboratory tests,
the imaging methods have a high priority. The magnetic resonance
imaging (MRI) represents the current method of choice in showing
the number, size and spread of the metastases in the diagnosis and
assessment of spinal tumors. Computed tomography (CT), if necessary
myelography, serve to depict bone erosions, instability or fractures.
The X-ray in 2 planes is particularly used in the postoperative control
of instrumentation. As part of the diagnosis in the absence of surgical
indication or capability can also a CT or ultrasound-assisted biopsy be
performed [11,12].
The first goal of the surgical therapy in case of additional paralysis
symptoms is not only the complete removal of the tumor and the
decompression of the neural structures, but also relief of pain and
neurological deficits, as well as the obtaining positioning or exercise
stability. Nevertheless, there should be an interdisciplinary preoperative
assessment of benefit and risk of the procedure, particularly in patients
with severe neurological deficits, multiple metastases or progressed
cancer and a reduced overall prognosis. Classifications of severity and
prognosis have been established by the Tomita or Tokuhashi score
[13]. Therefore a further operational metastases treatment is dependent
on the entire metastasis status, the Tomita-type and -score as well as
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In addition to it the corresponding tumor score is classified after
Tokuhashi and Tomita. Tokuhashi et al. designed 1994 a tumor score
for spinal metastases, which takes into consideration the general
condition of the patient, the number of extraspinal bone metastases,
the number of metastases in the spine, the presence of metastases in
internal organs, the primary tumor site and the severity of spinal cord
injury. A maximum of 12 points can be obtained [13]. In 2001 Tomita
et al. set up a strategy for the surgical treatment of spinal metastases.
Their scoring system evaluates different prognostic factors and divides
the expected therapeutic result into long-, medium-or short-term
improvement of symptoms or terminal stage [18].
In the electronic medical records in our hospital, the pain intensity
of inpatients are obtained and evaluated using the numeric rating scale
(NRS). The further registration of pain intensity was performed daily,
at rest, at expression of pain, at changes in the treatment of pain and at
movement [19] (Figures 1 and 2).

Results
Due to an impending or present paraplegia, after neurological
diagnosis, immediate computed tomography and magnetic resonance
imaging were done. Surgical treatment with spinal decompression
and spinal fusion was carried out until the next day after admission
of patients. In 26.7% of cases was the paraplegia first symptom of
a previously unknown tumor. The primary tumor could not be
determined in 2 cases in the postoperative staging and vertebral body
histology (12.5%, CUP). In the other cases it was a metastasis in at
least for 1 year known primum. From the entity the genitourinary
tract tumors were most common with 43.8%. Specifically, there were 3
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Figure 1: Distribution Tomita score and ASA classification by Tomita-type.
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prostate tumors and 3 renal cell carcinoma, as well as a Urethelkarzinom
tumors. Other entities were breast, pancreatic cancers and lung cancer.
A plasmacytoma and a Pancosttumor in NSCLC (non-small cell lung
cancer) also led to paraplegia. The average hospital stay was 22.1 days
with a minimum of 3 days and a maximum of 65 days.
At the time of admission, patients were due to the underlying disease
in a reduced general condition. At the time of operative preparation
by the anesthesiologists, the average ASA score was 3.2. 44% patients
were classified as ASA 4. Nevertheless 73% of patients received surgical
treatment within the first 24 hours. The localization of tumor was in
74% of the thoracic spine, in 16% cervical spine, and 11% in the lumbar
spine. Respectively 4 cases were from Tomita-type 1-3 and 7. 8 cases
were the Tomita type 4-6. The Tomita score of patients increased in the
Tomita-type groups of 4.5 (Tomita-type 1-3) with 5.9 to 7.8 in Tomitatype 7. Simultaneously the same Tokuhashi score decreased from 7.0 to
3.8 or 4.5. The correlation of this classification scores with the general
condition of the patient shows the proportional increasing of the ASA
classification in rising Tomita score and -type.
13 of 15 patients underwent a surgery with decompression of spinal
canal and internal fixation after preoperative diagnostic. One patient
died before surgery because of poor health. In total 3 Patients died
during the inpatient stay (18.8%).
At the admission 4 patients had no motor deficits (ASIA E) and
could be discharged without neurological disorders. 3 patients were
complete plegic (ASIA A) and showed no motor recovery. At the
admission 56.3% of patients had incomplete paralysis (ASIA BD). 71%
of these patients showed a postoperative improvement in neurological
outcomes. 3 patients converted and improved from ASIA B to C and C
to D. The ASIA motor scores o
 f the 5 extremity muscles in this group of
patients improved from 54 points to 67 points and in all patients from
62 to 70 points.
94% of patients were transferred to our center for secondary
diagnostics and treatment from the other hospitals. Nevertheless, all
patients benefited in a significant reduction of pain after operational
and rehabilitative treatment.
After an acute-treatment, rehabilitation and an oncological
aftercare, due to consensus of an interdisciplinary tumor boards, were
initiated. 50% of patients could be discharged to follow-up outpatient
treatment. 2 patients were transferred for further oncological treatment
in hospitals nearer to their homes. 2 patients were discharged directly
into the inpatient rehabilitative follow-up and 1 patient in a hospice
near home (Figures 3 and 4).
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Figure 2: ASIA motor score during the inpatient treatment, * p <0.1.

From 01.01.11 to 31.12.12 we have treated 104 acute spinal cord
injuries. Therefrom 16 patients, at an average age of 67.1 years, were
already tetra- ore paraplegic due to spinal metastasis or a primary
tumor. Within the preoperative diagnosis according to the general
condition of the patient were classified by the anesthesiologist using the
ASA-classification. The ASA classification is widely used in medicine
for classifying patients into different groups with respect to the physical
condition [16,17] .
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the risk of surgery considering the general patient status. Moreover,
the temporary progression of neoplastic disease should be considered
[11]. The surgical options range from decompression in prostate
metastases or patients with very poor overall prognosis to combined
ventrodorsal tumor resection with vertebral body replacement and
stabilization. In case of bad Tomita score, a survival time of 12 months
or reduced general health condition, the resection of the tumor is
recommended only with stabilization. Other less invasive procedures
are the augmenting of vertebral bodies with bone cement, a mono- or
bisegmental laminectomy/laminoplasty or hemilaminectomy in small
or lateralized tumors [14,15].

Due to the reduced general condition of the patient and the
underlying primary disease the higher rate of complications is to
be expected. From the same patient population 2 patients died
postoperatively, and 2 patients had to be re-operated because of an
early surgical termination and a wound infection. 2 patients occurred
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paraplegic symptoms should be restricted to the timely and most gentle
version of decompression and stabilization. Our research shows that
patients are often in poor general condition. In addition to an acute,
through metastasis caused, paraplegia there is a lack of time to carry
out a comprehensive preoperative staging. Nevertheless, when spinal
decompression is timely done, a regression of the neurological deficits
can be achieved.
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Figure 3: Pain intensity during the course of hospitalization, * = p <0.05.
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Figure 4: Transferring statistics after inpatient treatment.

a pneumonia with pneumothorax postoperatively. The overall
complication rate was 37.5% and thus surgical complication rate 13.3%.

Discussion
The 1-year survival rates of patients with spinal metastases depend
on the primum and lies between 10 and 50% [20,21]. In patients with
paraplegia the 1-year survival rate is under 10% [8]. Therefore crucial
for this group of patients is a supportive, quality of life-sustaining
therapy. In the comparative analysis of our results with the current
recommendation to treat metastatic related spinal cord injury, we are
convinced that these patients do not have fixed guidelines or treatment
recommendation compliance. The expected treatment benefit should
be rather weighed against the risks of surgery and intensive care
treatment [11]. However significant positive effects in terms of pain
reduction, quality of life and attain long-term preservation of selfsufficiency could be observed based on our studies. Also patients
with severe neurological deficits, who did not recover after surgery,
benefited in regard to pain reduction. Thereby surgical treatment
timing is significant for neurological outcome.
Thus, in a beginning paraplegia symptom an urgent surgical care
should be sought within 24 hours. Also depending on the overall
condition, patients should be timely operated within 48 hours after
admission [22]. Despite controversy regarding the injection of
methylprednisolon after NASCIS scheme, we think the indication
for preoperative and postoperative dose given over 24 hours is given
[8,23]. The surgical procedure in the case of metastasis-related acute
J Surgery
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As surgical techniques are mono- or bisegmental laminectomy
or laminoplasty. The reduction of a deformity and stabilization of the
thoracic and lumbar spine is usually done by a dorsal fixation with a
locking screw/rod system. If necessary, a mono- or multisegmental
vertebral body resection is done with vertebral body replacement
using bone graft or cage and augmentation with bone cement [24,25].
Postoperative application of the intensity-modulated radiotherapy,
radionuclide therapy, androgen suppression or application of
bisphosphonates should be decided in the interdisciplinary tumor
conference [26,27]. Radiotherapy alone shows neither advantage in
terms of neurological outcome nor in pain reduction. Thus it should
be considered in inoperable patients and should vary in terms of
tumorgenesis [12].
Decisive factors for the outcome and increase of quality of life
are not only relieve of pain but timely mobilization and maintain or
restore individual autonomy [20,28]. We could prove that it is possible
to reduce pain through appropriate therapy for metastatic related acute
paraplegia. In addition, a timely spinal decompression can improve
neurological outcome [22]. Crucial to improving the neurologic
symptoms is in addition to the surgical treatment, the consistent and
timely physiotherapy and supporting these patients with appropriate
technical aids [29].
To consolidate these results, it is essential to present patients
postoperatively on an interdisciplinary tumor conference. Here can be
set out the oncologic procedure of cancer, as well as additional surgery
for tumor resection planned. The goal of the operation is prevention or
elimination of instability and neurological deficits as well as adequate
pain relief. Our studies show that all patients, regardless of initial
neurological status, benefit from a post-operative pain relief.
Especially in spinal cord injury patients achieving a high degree of
independence is essential. The control of bladder and bowel function
should be achieved soon. Moreover, the transfer between wheelchair
and bed should be trained. The home environment should be explored
and if necessary adjusted. With intermittent self-catheterisation
(ISK) or nurse-assisted Clinically Clean Intermittent Catheterisation
(CCIC) urinary tract infections and pyelonephritis can be prevented.
To prevent pressure ulcers, especially for the immunocompromised
cancer patients, special positioning techniques should be used. Also
thrombosis prevention and treatment of spasticity requires a proper
therapy. Due to the complexity of the paraplegic aftercare, these
rehabilitative measures should be initiated as soon as possible, at the
same time offering advice and involving parents and relatives of the
patients.
Not only the primary tumor but also the paraplegia is for the patient
hard fate that changed the previous situation completely. We therefore
consider it highly recommended that a psychological complementary
treatment is included from the very beginning of the therapy. After
initiation of these treatment measures we could discharge half of our
patient’s home, so that the other outpatient oncological therapy could
be done with the support of family members. 2 of our patients were
transferred to the oncological treatment in a specialized facility.
Due to the multi-morbidity of these patients in the studied
group, a relatively high postoperative complication rate of 37.5% was
found. Patients with metastatic tumors often exhibit a wide range of
comorbidities. A significant influence on wound healing was observed
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for example by a poor nutritional status [30]. In our population of
patients surgical complication rate was 13.3%. Material failure or the
necessity for surgical revision of internal fixation is a relatively rare
complication [21].

Conclusion
In Summary, spinal metastases are an indication for surgical
treatment, especially when they cause neurological deficits. The urgency
of the operation depends on the status of metastasis, Tomita-type,
Tomita-score, the risk of surgery, coagulation disorder, pain and the
progression of neoplastic disease. Nevertheless, a complete paraplegic
symptom should be relieved quickly surgically [31,32]. The natural
course of the tumor disease cannot be affected by a palliative operation
on the spine. For this reason, conservative and adjuvant measures
should also be considered. With an appropriate therapy of metastatic
related acute paraplegia, pain reduction and the neurological outcome
improvement can be achieved. Here is essential besides the operation,
consistent and timely physiotherapy and an appropriate medical aid
supply [12,26]. A neurological deficit may be the first manifestation of a
tumor disease. Symptoms like over months existing back pain, bladder
and bowel dysfunction and a gait disorders in an often slow progressive
tumors indicate an impending paraplegia. These symptoms should also
be detected in patients with known prostate or breast cancer as hint of
spinal metastases for a proper treatment to minimize the consequences
of paraplegia. During this acute treatment a tumor staging is done
by intraoperative biopsy and histology, tumor marker detecting and
staging-CT [15,24]. As part of an interdisciplinary case conference
the treatment regimen of the tumor should be specified ahead of the
paraplegia treatment. The treatment must be individually adjusted
according to the patient's general health, life expectancy, the primary
tumor, metastasis and extent of neurological deficit. In any case,
before any invasive therapy, specialized paraplegic centers should be
contacted, to provide an optimal paraplegic and oncological treatment
as well as supply of medical aids [20,28].
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