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Abstract

improvement.

Objective: This study aims to evaluate different prognostic factors after surgical management of metastatic spinal
tumors regarding clinical condition, preoperative investigations, histopathological results, and surgical data.

Methods: Seventy patients diagnosed as metastatic spinal tumors with neurological deficits and/or unstable spine
operated for spinal decompression with or without instrumental fixation according to Spinal Instability Neoplastic
Score (SINS) at our institute during the period from May 2014 to October 2018 with follow-up at least 9 months.

Results: Lymphoma metastases were the commonest spinal metastases of 23% with significant p value = 0.001,
males and ages above 50 years old were significantly affected. High vascularity and bone invasion were significant
operative findings. Significant good prognostic factors for both survival and Klekampe score improvement were
paretic patients, > 15 preoperative Klekampe score, early surgery, < 3 vertebral affection, extradural tumor location,
gross total resection, and metastatic tumors from multiple myeloma, thyroid gland, lymphoma, and prostatic gland.

Conclusion: Early surgeries aiming neural decompression and keeping spinal stability according to Spinal Instability
Neoplastic Score for patients with spinal metastases are the main hope for better survival and neurological

Keywords: Spinal metastases, Spinal lymphoma, Decompression, Instrumental fixation

Introduction

Skeletal metastasis is second to lung and liver metasta-
ses. The most frequent area affected is the vertebral col-
umn. Spinal metastases estimate more than 10% of
patients with tumors [1]. More than 80% of primary tu-
mors were presented by metastases. The commonest pri-
mary tumors with bone metastases are prostate (84%),
breast (72%), thyroid (50%), kidney (37%), pancreas
(33%), and lung (31%) [2].

Extradural lesions either pure epidural or originating
from the vertebra and extending to epidural space ac-
count for up to 95% of spinal metastatic lesions [3]. The
thoracic spine is the commonest part involved.
Intradural-extramedullary and intramedullary seeding
account for 5-6% and 0.5-1% of spinal metastases,
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respectively. In general, bone metastases prognosis is
poor [2].

Pain is the commonest symptom in 90% of patients
[4]. Rapid progression is common in patients presented
with neurological deficits [5].

MRI is the investigation of choice for spinal metastases
[2]. Whole-body MRI is of high diagnostic accuracy for
the detection of metastatic disease [6].

Metastatic tumors are the expression of a systemic dis-
ease and so require a team effort for decision-making;
neurologic, oncologic, mechanical stability, and systemic
treatment [7].

The indications of spinal metastases surgery are in-
tractable pain, the onset of neurological deficit, and in-
stability of the spine [8].

Prognostic factors of spinal metastases are status be-
fore and after treatment, age, sex, primary neoplasm
pathology, and proper treatment selection [9].
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Table 1 Neurological scoring system for neurological deficit assessment (Klekamp et al. [11])
Score Sensory disturbance Motor weakness Gait Sphincter function
No symptom Full power Normal Normal
4 Present, not significant Movement against resistance Unsteady, no aid Slight disturbance, no catheter
3 Significant, function not restricted Movement against gravity Mobile with aid Residual, no catheter
2 Some restriction of function Movement without gravity Few steps with aid Rarely incontinent
1 Severe restriction of function Contraction without movement Standing with aid Often catheter
0 Incapacitated function Plegia Plegia Permanent catheter

The aim of this study is to evaluate the prognostic fac-
tors of patients with spinal metastasis.

Patients and methods

Seventy patients with spinal metastatic tumors were op-
erated at the Neurosurgery Departement, Zagazig Uni-
versity Hospital, from May 2014 to October 2018 after
approval from the local ethical committee and Zagazig
University Institutional Review Board (Zu-IRB). In-
formed consent according to the criteria set by the local
research ethics committee in our center were obtained
in writing before surgery of the patients. Data collected
were from clinical records, preoperative investigations,
surgical data, and postoperative follow-up for evaluation
of the prognostic factors of this disease.

All patients subjected for evaluation of the general and
neurological conditions besides laboratory, radiological,
and imaging investigation before surgery for detection of
primary tumors, other metastases, and fitness for surgery.
Patients who were fit for surgery operated for spinal de-
compression, tumor resection, and instrumental fixation
when indicated according to Spinal Instability Neoplastic
Score (SINS) [10]. Intraoperative imaging by X-ray and or
ultrasound may be used. MRI spine was done during the
first 48 h after surgery for assessing the extent of resec-
tion. Gross total resection (GTR) considered when no vis-
ible mass in postoperative imaging, subtotal resection
(STR) when > 50% resection, and partial (p) resection
when less 50% resection. All patients were followed up till
hospital discharge and at least for 9 months postopera-
tively by clinical assessment and MRI spine. Klekampe
et al. [11] score (Table 1) was used to assess the condition

Table 2 Demographic data

Parameters No % p
Sex
Male 44 63 0.03
Female 26 37
Age
27-50 years 18 26 0.01

> 50 years 52 74

of the patients preoperatively and during follow-up. Kle-
kampe improvement rate (Klekampe rating) =

[( postoperative Klekampe score — preoperative Kle-
kampe score)/(20 — preoperative Klekampe score)]-100
was used to measure the degree of improvement.

The patients had been sent after surgery for radiother-
apy and chemotherapy management. Patients included
in this study were diagnosed as metastatic spinal tumors
and fit for surgery under general anesthesia with neuro-
logical deficits or unstable spine. Patients without defin-
ite pathological diagnosis and other organ metastasis
were excluded from this study. Thirty-six patients were
diagnosed before spinal manifestations as known pri-
mary cancer elsewhere. All patients received postopera-
tive radiotherapy and chemotherapy.

Data collected, analyzed, and submitted to statistical
analysis using statistical packages for social science (SPSS)
version 20. p value was set to < 0.05 for significant results.

Results

This study included 70 patients; 44 males and 26 females
(male to female ratio = 1.7:1) with ages ranged from 27
to 73 years old. Spinal metastases significantly affecting

Table 3 Neurological presentation

Parameters No % p
Back pain 70 100
Motor affection 50 71 0.01
Paresis 38 54
Plegic 12 17
Sensory affection 54 77 0.01
Sphincter affection 32 46 0.1
Duration of symptoms 0.07
< 1 week 24 34
1 week to 1 month 26 37
> 1 month 20 29
Preoperative Klekampe score 0.02
15-19/20 26 37
10-14/20 12 17
0-9/20 32 46
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Table 4 Spine affection Table 6 Postoperative complication

Parameters No % p Parameters No %

Level Wound infection 6 9
Cervical and cervicodorsal junction 12 17 CSF leak 4 6
Dorsal 40 57 0.001
Lumber 10 14 patients according to Spinal Instability Neoplastic Score
Dorsolumber 8 1 (SINS) [10] (Table 5). All postoperative complications

Extension were managed by conservative treatment as 6 patients
One vertebra 16 23 (9%) suffered wound infections and 4 patients (6%) suf-
93 vertebrae a 63 0001 fered cerebrgsplnal ﬂuld‘ leak (Table 6). Table 7 repre-

sented the histopathological results of spinal metastases

> 3 vertebrae 10 14

Location to dura

Extradural 62 886
Intramedullary 2 29 0.0001
Intradural-extramedullary 6 86

Bone collapse 40 57

male patients (p = 0.03) and ages above 50 years old (p
= 0.01) (Table 2). All patients suffered back pain (100%),
and the main neurological manifestations were motor
power affections in 50 patients (71%); of them, 12 pa-
tients were plegics and 38 were paretics; sensory affec-
tion as a sign was detected in 54 patients (77%), and
sphincteric affections were symptomized in 32 patients
(46%). Four patients suffered rapid progression of neuro-
logical condition within 24 h from first symptom to
complete loss of functions. Sensory affection and/or
back pain were the initial manifestations in this study.
The duration of symptoms ranged from 2 days to 14
weeks before spinal surgery (Table 3). Table 4 showed
statistically significant dorsal spine affection (p = 0.001),
2-3 vertebral extension (p = 0.001), and extradural loca-
tion of metastatic tumors (p = 0.0001). High vascularity
and bone invasion were statistically significant surgical
findings. Gross total resections were achieved in only
16/70(23%) patients while partial resections were
achieved in 30 patients (42%) with significant p = 0.03,
and instrumental spinal fixations were done in 54%

Table 5 Surgical data

Parameters No % p
Resection

Gross total 16 23

Subtotal 24 34 0.03
Partial 30 42

Instrumentation 38 54 0.05
High vascularity 44 63 0.01
Bone invasion 54 77 0.001

in this study, and lymphoma was the commonest type in
16/70(23%) patients with significant p value = 0.001.
Table 8 represented the outcome as we measured by
Klekampe score improvement (Klekampe score improve-
ment after 9 months from surgery) and survival of the
patients after 9 months from surgery. We found Kle-
kampe score improvement after 9 months from surgery
in 44/70(63%) patients with statistically significant (p <
0.05) good prognostic factors for Klekampe score im-
provement; paretic patients, > 15 preoperative Klekampe
score, early surgery < 1 week duration of spinal symp-
toms, < 3 vertebral affection, extradural tumor location,
gross total or subtotal resection, > 1 year duration be-
tween primary tumor diagnosis and spinal metastases
diagnosis, and metastatic tumors from multiple mye-
loma, thyroid gland, lymphoma, or prostatic gland. We
found the survival after 9 months from surgery 58/
70(83%) patients with statistically significant (» < 0.05)
good prognostic factors for survival; paretic patients, >
15 preoperative Klekampe score, early surgery till 1
month duration of spinal symptoms, one vertebral
affection, lumber affection, extradural or intradural-
extramedullary tumor location, gross total resection, and
metastatic tumors from multiple myeloma, thyroid
gland, lung, or prostatic gland. Table 9 represented the
clinical status of the patients after 9 months from

Table 7 Histopathology

Parameters

=z
o
S

o

(o)
N
w

Lymphoma 0.01

o
~

Hepatocellular carcinoma
Thyroid carcinoma

Breast carcinoma

Prostatic carcinoma
Cancer bladder

Lung carcinoma
Nasopharyngeal carcinoma

Multiple myelomas

N~ MM OV O 0 0O

Ependymoma
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Table 8 Ninth month postoperative outcome (Klekampe score
improvement and survival) (Continued)

Klekampe score Survival Klekampe score Survival
improvement improvement
No % p No % p No % p No % p
Age 0.05 0.07 primary tumor and
<50 years 1018 56 16/18 89 spinal metastasis diagnosis
> 50 years 34/52 65 42/52 81 n=36
<
Sex 005 005 < 1 year 16/24  66.7 22/24 92
Male 26/44 58 38/44 86 > 1 year 12/12 100 12/12 100
Female 18/26 69 20/26 77 Histopathology 003 0001
Clinical 0,001 001 Lymphoma 1216 75 14/16 88
Back pain 40/70 57 58/70 83 Hepatocellular carcinoma  4/10 40 6/10 60
Paresis 28/38 74 34/38 89 Thyroid carcinoma 6/8 75 8/8 100
Plegia 2 17 412 3 Breast carcinoma 4/8 50 6/8 75
Sensory 36/50 67 40/52 77 Prostatic carcinoma 6/8 75 8/8 100
Sphincter 837 25 2032 63 Cancer bladder 4/6 66.7 5/6 83
Duration before surgery 0.001 0.03 Lung carcinoma 174 2 44100
<1 week duration 20024 83 2224 92 Nasopharyngeal carcinoma 2/4 50 2/4 50
<1 weeko1 month 1626 62 2426 97 Multiple myelomas 4/4 100 4/4 100
>1 month duration 8/20 40 12/20 60 Ependymoma 2 %0 250
Preoperative Klekampe score 0.001 0.03
15-19/20 24/26 92 26/26 100 surgery, and we found statistically significant > 15 Kle-
10-14/20 9/12 75 10/12 83 kampe score in 29/58(50%) survived patients as p =
0-9/20 132 34 22/32 69 0.001 while before surgery 0-9 Klekampe score was sig-
Level 005 001 nificant in 32/70(46%) patients as p = 0.02. The degree
' ' of Klekampe score improvement after 9 months from
Cervical and cervicodorsal ~ 8/12 67 8/12 67 roer lculated by th tion Klekam im-
junction surgery was calculated by ? equatio eka .pe
provement rate (Klekampe rating) = [(postoperative Kle-
Dorsal 26/40 65 36/40 90 .
kampe score — preoperative Klekampe score)/(20 -
Lumbar 6/10 60 10710 100 preoperative Klekampe score)] x 100; we found > 50%
Dorsolumber 48 50 4/8 50 improvement rating in 26/44(59%) of improved patient
Extension 001 001 which was statistically significant as p = 0.01.
One vertebra 10/16 63 16/16 100
2-3 vertebrae 32/44 73 36/44 82 Discussion
> 3 vertebrae 210 20 6/10 60 This study was conducted on 70 cases with spinal metas-
Location to dura 001 001 tases; 44 males and 26 females. Ages ranged from 27 to
72 years old. Male sex and old ages more than 50 years
Extradural 41/62 66 52/62 84
Intramedullary 172 50 /2 50
ntradura-extramedullary 26 33 56 84 Table 9 Ninth month Klekampe score and rating
0,
Resection 002 00y  |arameters No % »p
Postoperative Klekampe score (ninth month) 0.001
Gross total 12/16 75 16/16 100
15-19/20 29/58 50
Subtotal 18/24 75 20/24 83
10-14/20 12/58 21
Partial 14/30 47 22/30 73
0-9/20 17/58 29
Instrumentation 0.6 0.05
Klekampe score improvement rate (ninth month)  6/44 14 0.001
Yes 24/38 63 34/38 89 < 250
No 20/32 63 24/32 75 > 25<50 12/44 27
Duration between 0.01 0.07 > 50 26/44 59
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Fig. 1 Sagittal MRI spine with contrast showing different spinal metastatic locations and types. A1, A2 Dorsal spine extradural lymphoma
metastases. B1, B2 Dorsolumber spine extradural prostatic metastases. C1, C2 Cervical spine extradural metastatic hepatoma. D1, D2
Dorsolumber spine intradural-extramedullary multiple myeloma of the same patient. E1, E2 Dorsolumber spine intradural and intramedullary
metastatic ependymoma. E3, E4 CT and MRI brain of the same patient who operated 4 years before spinal metastases for brain ependymoma

E3 E4

old were statistically significantly affected. Sciubba et al.
[12] found a high incidence of metastatic spinal tumors
in males and ages 40-65 years old, probably due to the
high incidence of prostatic cancer to affect bone and
higher prevalence of lung malignancy in these groups.
Old ages and male sex prevalence for metastatic spinal
were documented in many studies [13-15].

Low back pain was presented by all patients at diagno-
sis, and sensory affection was found in 77%, motor affec-
tion in 71%, and sphincteric affection in 46%. Four
patients suffered rapid progression of the neurological
condition within 24 h from the first symptom to
complete loss of functions. Sensory affection and/or
back pain was the initial manifestations in this study.

Helweg et al. [16] showed that the commonest symp-
tom was pain, which may be nocturnal and local or radi-
ating. Sensory affection is the first in early neural tissue
compression followed by motor deficits then sphincteric
affection. Pain presented in 90%, motor disturbance in
85%, and sphincter disturbance in 37%. Similar and
nearly the same scenario of clinical manifestations de-
scribed in many studies on spinal metastases with little
changes in percentages as different sample sizes and cul-
tures of areas in which the researches had been done
[14, 17, 18]. Pain is worse at night and during recum-
bency as lengthening of the spine and distension of the
epidural venous plexus [19]. In this study, the shortest
duration of neurological deficits before surgery was 2
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Cc1 Cc2

Fig. 2 Case of spinal nasopharyngeal carcinoma metastases. A Preoperative T1 MRI with a contrast of cervicodorsal spine nasopharyngeal
carcinoma metastases. B Postoperative T1 MRI with contrast. C1, C2 Postoperative plain X-ray showing C6-T2 instrumental reconstruction

days and the longest was 14 weeks. Ninety percent of
Lei et al. [20] patients suffered 2—6 weeks before surger-
ies. In our study, dorsal spines, 2—3 vertebrae, and extra-
dural space were significantly more affected. Dorsal
spine metastatic location reported by many research to
be the commonest as [14, 21-23], but Tatsui et al. [24]
found from 695 patients, 15% cervical location, 29.2%
dorsal, and 55.5% lumber location. The predilection for
the thoracic spine is due to the number, vascular supply,
and nearby organs [25].

In this study, postoperative complications were wound
infection in 6 cases (9%) and cerebrospinal fluid leakage
in 4 cases (6%). Brazilia et al. [26] concluded that dur-
able control of metastatic spinal tumors can be achieved
with limited complications.

Our results showed significant improvement after 9
months from surgery in patients with paresis or sensory
deficits than those with plegia or sphincteric affection,
also significant improvement with short duration of
complaints less than 1 week before surgery, high pre-
operative Klekampe score, > 1 year duration between
primary tumor and spinal metastasis diagnosis, < 3

vertebrae affection, extradural location, and surgical re-
section either total or subtotal.

Early diagnosis and treatment especially as the patient is
still ambulatory is important for recovery and longer sur-
vival. Even when the diagnosis is made late but remained
some spinal function, surgery may lead to better functional
outcomes. The prognosis depends on the duration and se-
verity of preoperative deficits [16, 20, 27]. Rades et al. [28]
found a statistically significant improvement in patients
with a high Klekampe score (15-20/20). The interval be-
tween the diagnosis of primary malignancy and spinal me-
tastasis affects the prognosis as low speed of dissemination
will tend to have long survival after treatment [16].

Histopathology of the tumor plays a big role in the out-
come as determine responsiveness to adjuvant radiother-
apy and chemotherapy [29]. Major organ metastasis is a
significant factor for survival [30]. In our study, multiple
myeloma, lymphoma, thyroid carcinoma, and prostatic
carcinoma showed significantly better prognosis than lung
cancers and hepatocellular carcinoma. Bacci et al. [29] re-
ported that hematological malignancies and breast carcin-
oma are sensitive to adjuvant treatment while non-small

A B1 B2

Fig. 3 Case of spinal cancer bladder metastases. A Preoperative T1 MRI with contrast of lumber spine cancer bladder metastases. B1 Central
sagittal postoperative MRI. B2 Peripheral sagittal postoperative MRI. C1, C2 Postoperative plain X-ray showing instrumental reconstruction

Cc1 c2
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Cc1

tumor parts

Fig. 4 Case of spinal metastatic ependymoma. A1, A2 Preoperative MRI T2 and T1 cervical spine with intramedullary metastatic ependymoma.
B1, B2 Postoperative MRI T2 and T1. €1, C2 Intraoperative ultrasound images showing hypoechoic cystic parts and hyperechoic fleshy

C2

cell lung carcinoma is moderately radioresistant. Sioutos
et al. [15] found the better survival was with renal, breast,
and prostatic spinal metastasis. Chang et al. [23] reported
that the highest 1-year survival was with spinal breast can-
cer and the lowest was with lung cancers.

After 9 months from surgery, we found that age and sex
of the patients, metastatic spine levels, and instrumental
fixation during surgery did not have a significant influence
on prognosis. Hirabayashi et al. [31] reported sex and age
did not affect the outcome. Spinazze et al. [32] docu-
mented that patients’ age does not affect improvement.
Klekamp et al. [33] found no difference between upper
and lower spine affection, while Atanasiu et al. [34] re-
ported that upper cervical affection had adverse effects on
life with an average survival of 1.8 months.

In this study, we faced different spinal metastases in loca-
tions and pathologies for which we used different surgical
modalities for resection either anterior or posterior ap-
proaches with or without instrumental stabilization (Figs.
1,2, 3, and 4).

Conclusion

Spinal metastatic tumors are systematic diseases. The
goal of treatment is to relieve pain, stabilize the spinal
structure, and maintain neurologic function. Timely
diagnosis and appropriate treatment selection are vital in

optimizing the outcomes of treatment of metastatic
spinal disease; this was achieved by advances in diagnos-
tic tools, spine surgeries, and adjuvant therapies. Early
surgeries aiming neural decompression and keeping
spinal stability according to Spinal Instability Neoplastic
Score for patients with spinal metastases are the main
hope for better survival and neurological improvement.
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