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What are the factors contributing D
to symptomatic local recurrence in metastatic
spinal cord compression after surgery?
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Abstract

Background Risk factors for local recurrence in patients with metastatic spinal cord compression (MSCC) has not
been clearly investigated. So, the purpose of this study was to identify risk factors causing local recurrence following
surgeries in patients with MSCC.

Methods We conducted a retrospective comparative study on 304 patients who underwent surgery for MSCC
between March 2014 and February 2020. Local recurrence rate (LRR) was analyzed according to demographic
variables, radiological variables such as level of spinal metastasis, number of non-spinal bone metastases, degree of
spinal cord compression, spinal instability, and pathological fracture, and treatment-related variables such as origin of
tumor, surgical treatment methods, and pre- and post- operative radiation therapy. Univariate and multivariate logistic
regression analyses were performed to reveal the risk factors for local recurrence.

Results Among 304 patients with MSCC, 50 patients (16.4%) experienced local recurrence after surgery. Of the
surgical methods, decompression alone (26/50, 52.0%) showed higher LRR compared to decompression with fixation
(9/177,5.1%) or corpectomy (11/89, 12.4%), (P=0.002 and P=0.018, respectively). Patients with renal cell carcinoma
revealed higher LRR compared to other types (P=0.014). It was found that the 3 or more level of spinal metastasis
(P=0.001), the 3 or more of extraspinal bone metastases (P=0.028), and pathologic fracture (P=0.003) were related
with higher LRR. Smoking is also an independent risk factor for local recurrence in patients who underwent fixation
(P=0.026).

Conclusions Symptomatic local recurrence may be influenced by several factors, including the extent of spinal and
extraspinal bone metastasis, pathologic fractures, surgical approach, and tumor origin (RCC). These factors should be
carefully considered by surgeons when evaluating the risk of symptomatic local recurrence after surgery.
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Background

In general, metastasis occurs in the spine in approxi-
mately 5% of patients with primary cancer, and meta-
static spinal tumors are one of the most common cancers
in the spine [1, 2]. Approximately 6% of patients with
metastatic spinal tumors develop metastatic spinal cord
compression (MSCC) [2, 3]. Because MSCC can cause
progressive neurologic deficit, it is important to perform
timely surgical treatment if patients started to show the
progression of paralysis [3—5].

There have been several surgical strategies provided:
decompression alone, posterior decompression and sta-
bilization, corpectomy with stabilization, or en-bloc exci-
sion [6-8]. Regardless of any surgical techniques, the
one of important objective in the treatment of MSCC
is to minimize local recurrence. If patients experienced
local recurrence, there is limited chance of local control
because of difficulties of surgical treatment as well as
lack of further treatment options. Because the progno-
sis is poor when local recurrence occurs in patients with
MSCC, the understanding of the related factors for local
recurrence in patients with MSCC is important [9-14].

Although several studies revealed the risk of local
recurrence following decompressive surgery in patients
with MSCC, there have been suggested conflicting evi-
dences because of heterogenous population and small
number of patients. In addition, related factors for higher
local recurrence rate (LRR) have not been clearly inves-
tigated. So, the purpose of this study was to reveal the
incidence of symptomatic local recurrence in various
conditions, and to identify risk factors for higher LRR fol-
lowing surgeries in patients with MSCC [2-5, 9-25].

There were about two studies on risk factors that
occurred after surgery in MSCC patients. One was a
paper on risk factors that occurred after en bloc spon-
dylectomy. In an analysis of 91 patients, local recurrence
occurred in 10 patients, and radiation history was found
to be the only risk factor [10]. Another paper is about the
risk factor that occurred after surgery for spinal metas-
tasis. In an analysis of 99 patients, local recurrence
occurred in 32 patients, and melanoma was found to be
the only risk factor among various primary cancers [11].
Despite these studies, the number of patient groups was
relatively small and studies on various risk factors were
not analyzed, so this study was planned and started.

Methods

Patients and operative methods

This study was approved by the Institutional Review
Board of our institution (IRB number: 2022-0684).
Informed consent was waived for this study because of
the retrospective nature of the study. This study is a ret-
rospective comparative study including 304 patients who
underwent surgical treatment because of MSCC between
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March 2014 and February 2020. It was designed and
reported according to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) state-
ment for the cohort.

Surgery was performed on patients who were diag-
nosed with MSCC with severe pain or neurological defi-
cits. Sometimes, surgical treatment was indicated if the
degree of cord compression was severe (Bilsky grade 3)
in patients with not severe symptom to prevent neuro-
logic deterioration. The decision of treatment strategy
including whether to perform surgery was discussed
among medical oncologists, radiation oncologists and
spine surgeons. However, in emergency situations such
as progressive limb weakness, surgery was performed
relying on the experience of spine surgeon. Decision of
operative methods depend on surgeons’ various consid-
erations such as life expectancy, other treatment options,
general performances, etc. The decision on operative
methods primarily depends on the Tomita scoring sys-
tem, which leads to a range of surgical options with vary-
ing degrees of invasiveness [7]. When longer survival is
anticipated, there is an increased risk of local recurrence,
necessitating a more aggressive approach. If radiologi-
cal findings indicate instability, fixation is the preferred
method. However, the actual decision largely relies on
the surgeon’s experience, considering factors such as life
expectancy, other treatment options including chemo-
therapy or radiotherapy, general performance, and so
on. In some cases, only decompression without fixation
was performed if the patient’s condition was not optimal,
even though progressive weakness was observed, which
constituted an emergent situation.

If surgical treatment is not indicated, radiotherapy is
initially administered. If surgical treatment is performed,
postoperative radiotherapy is typically conducted 2 to
3 weeks later, provided there are no contraindications
such as wound complications or the risk of spinal cord
infarction due to previous radiation doses. Most patients
received conventional external beam radiotherapy
(EBRT). Data on exact dosages and frequencies were not
available because many patients underwent radiotherapy
at various hospitals.

If surgery was planned, preoperative embolization was
usually performed especially in hyper vascular tumor
[15].

Study variables

Epidemiologic variables included sex, age, height, weight
and BMI. Surgical method, primary cancer type, level
of spinal metastasis, number of bone metastases other
than spine, degree of compression of spinal cord, pre-
and postoperative radiation therapy, pathologic fracture,
degree of spinal instability, and pre- and postoperative
neurological changes were investigated by the review of
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medical chart and PACS (picture archiving and commu-
nication system). Radiographs, CT and MRI were used to
evaluate various radiological parameters [25].

Surgical treatment methods for patients undergoing
MSCC surgery were divided into four types: Decompres-
sion alone, fixation alone, decompression with fixation,
and corpectomy with fixation. The extent of spinal metas-
tasis was classified into 1 level, 2 level, and 3 or more lev-
els based on the number of vertebral bodies metastasized
from the primary cancer, regardless of cervical, thoracic,
lumbar, or sacral vertebra. The number of bone metasta-
ses other than the spine was classified based on the num-
ber of metastasized bones, excluding carpal bone and
tarsal bone, and was classified into 1, 2, and 3 or more.

The degree of spinal cord compression was classified
using the Bilsky grades [26], and the degree of spinal
instability was classified using the spinal instability neo-
plastic score (SINS) [27, 28]. The presence of a pathologic
fracture was determined based on the acute pathologic
fracture confirmed on MRI before the first surgery, and
pathologic fractures that occurred after the first surgery
were excluded. Smoking history was defined as both cur-
rent smokers and individuals who have a history of smok-
ing for more than one year.

Motor function was described using the six point scale
motor scoring (0-5 grade), and was described based on
the muscle showing the highest grade among the major
muscles. Pre- and post- motor function changes were
expressed based on differences in motor grade of the
major muscles described.

Gait analysis used the Functional Mobility Scale (FMS
scale), the pre-operative gait grade indicated the state
immediately before surgery, and the post-operative gait
grade analyzed the state immediately before discharge
after the first surgery.

“Symptomatic local recurrence” was defined as follows
[29]. At first, the symptom should be clearly resolved fol-
lowing index surgery. For example, pain diminished or
the motor function improved. After that, aggravation was
confirmed in two ways: when clinical symptoms worsen
(increased pain or worsening neurological symptoms)
and when aggravation of tumor (recurred cord compres-
sion) in the level of index surgery was confirmed on CT
or MRI. Among patients who underwent surgery, analy-
sis was conducted by dividing them into two groups:
those in which local recurrence occurred [LR(+)] and
those in which it did not [LR(-)].

Statistical analyses

Various demographic, clinical and radiological param-
eters were compared according to the existence of
symptomatic local recurrence, using the Student’s t-test
for continuous variables and the chi-square test for cat-
egorical variables. Only the variables with a P value less
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than 0.05 were entered into the multivariate analysis to
maintain model parsimony and reduce the risk of over-
fitting. Forward conditional method was used for logistic
regression analysis. To reveal the time effect of operation
method and origin of tumor on local recurrence, log-rank
test was used. Statistical analysis was performed using
SPSS 21, and a P value of <0.05 was considered statisti-
cally significant.

Results
Comparison of demographic parameters between groups
The study included 304 patients with MSCC who under-
went surgery, of which 254 (83.5%) did not develop
local recurrence and 50 (16.5%) patients developed
local recurrence. The average age did not differ between
LR(+) and LR(-) groups (56.7 and 59.2 yrs, P=0.264).
The most frequent origin of tumors was lung cancer
(91/304,29.9%), followed by HCC (54/304,17.8%), and
RCC (52/304,17.1%). Local recurrence was most frequent
in renal cell carcinoma (RCC) (18/52, 34.6%) compared
to other origins (P=0.042). Average time to local recur-
rence was 405.84+213.9 days. In the log rank test, RCC
was found to be one of the risk factors statistically signifi-
cantly involved in local recurrence (Fig. 1).

Smoking was also related with local recurrence
(P=0.040). The other demographic and clinical variables
did not reveal any differences between groups (Table 1).

Comparison of tumor-related factors between groups
When only decompression was performed as a surgical
method, 26 of 30 patients (86%) recurred. However, less
local recurrence was expected in patients who underwent
decompression/fixation or corpectomy (9/117, 5% and
11/89, 12%, respectively, P<0.001). In the log rank test,
similar results were found (Fig. 2).

For extent of spinal lesion, 3 or more level of spinal
metastasis was related with higher LRR (39/60, 65%)
compared to 1 (4/87, 4.6%) or 2 level cases (7/157, 4.5%)
(P<0.001). For additional bone metastasis other than
spine, in patients with 3 or more extraspinal bone metas-
tases showed higher LRR (40/55, 72.7%) compared to 2
or less extraspinal bone lesions (10/249, 4.0%) (P<0.001).
Pathologic fracture was also related with higher LRR
(P<0.001). In the case without pathological fracture, only
5 out of 162 patients (3.1%) had recurrence, and in the
case with pathological fracture, 45 out of 142 patients
(31.7%) had recurrence. Patients who underwent radio-
therapy postoperatively showed less LRR compared to
whom did not (23/196, 11.7% vs. 27/108, 25%, P=0.006).
Greater SINS related with higher LRR (P<0.001). How-
ever, preoperative radiotherapy was not related with LRR
(Table 2).
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Fig. 1 Log-rank test for local recurrence according to origin of tumor. Higher local recurrence was observed in kidney cancer, compared to breast
(P=0.012), lung (P=0.083), prostate (P<0.001), liver (P=0.015), and others (P=0.036)

Risk factors for local recurrence

In multivariate logistic regression analysis, surgical
method, the number of spinal metastasis, the number of
extraspinal bone metastasis, pathologic fracture, and ori-
gin of tumor (RCC or not) were independent risk factors
for higher LRR (Table 3). Furthermore, smoking had a
trend of increasing local recurrence (P=0.057).

Postoperative neurologic status

Leg motor function was improved postoperatively in
44.5% (113/254) in LR[-] group, whereas only 12.0%
(6/50) in LR[+] group (P<0.001). Overall neurologic sta-
tus (including sensory function) was improved postop-
eratively in 66.9% (170/254) in LR[-] group, whereas only
38.0% (19/50) in LR[+] group (P<0.001).

Subgroup analysis

Subgroup analysis for patients with decompression/cor-
pectomy with fixation is shown in Table 4. Among 266
patients who underwent decompression or corpectomy
with fixation, symptomatic local recurrence developed
in 20 patients (7.5%). In multivariate logistic regression
analysis, specific origin of tumor (RCC), smoking, patho-
logic fracture, number of spinal metastases, and number
of extraspinal bone metastases were independent risk
factors for local recurrence.

Discussion

Local recurrence is the important problem among the
many problems that can occur after surgery for MSCC.
When local recurrence occurs in MSSC patients, not
only does the patient’s survival rate decrease, but the
quality of life significantly deteriorates [9-11, 17, 18,
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Table 1 Comparison of demographic factors among groups
Total (N=304)

LR [-] (N=254) LR [+] (N=50) P-value
Age (years) 502+12.7 56.7+£12.1 0.264
Sex (M: F) 160 : 94 33:17 0.507
Height (cm) 164.8+7.2 1665+7.7 0.266
Weight (kg) 60.8+10.8 632483 0.302
BMI (kg/mz) 22.3+31 228+24 0517
Origin of primary tumor, N (%)
Breast cancer 23(92.0) 2(8.0) 0.042
Lung cancer 83(91.2) 8(8.8)
Prostate cancer 22 (91.7) 2(8.3)
RCC 34 (65.4) 18 (34.6)
HCC 44 (81.5) 10(18.5)
Other 48 (82.8) 10(17.2)
Past medical history, N (%)
HTN 78 (30.7) 18 (36.0) 0.382
DM 50(19.7) 12 (24.0%) 0.294
Liver disease 40 (15.7%) 9 (18.0%) 0917
Pulmonary disease 30 (11.8%) 4 (8.0%) 0.356
Smoking 41 (16.1%) 15 (30.0%) 0.040

Data are expressed as the mean value and standard deviation for continuous
variables and numbers for categorical variables

LR, local recurrence; N, number; BMI, body mass index; RCC, Renal cell cancer,
HCC, Hepatocellular cancer; HTN, Hypertension; DM, diabetes mellitus

30]. Therefore, research on local recurrence in MSCC
patients can have a huge impact in predicting treatment
results or prognosis.

In two previously published papers, 10 out of 91
patients relapsed, showing a recurrence rate of 11% [10],
and in another paper, 32 out of 99 patients relapsed,
resulting in a recurrence rate of 32.3% [11]. In our study,
local recurrence occurred in approximately 16.5% of
patients who received surgical treatment for MSCC.
These figures were found to be almost similar to prior
research results.

Among the surgical treatment methods, the local
recurrence rate was found to be the highest in the group
where only decompression was performed. This is
because when only decompression was performed, pro-
cedures such as pediculectomy or wide resection involv-
ing the facet joint were not performed to maintain spinal
stability although we aimed to remove as much tumor
tissue as possible. Preservation of the pedicle or facet
joint may lead to faster compression of the dural sac or
nerve roots.

Furthermore, the relatively low incidence of local
recurrence in cases where decompression and posterior
fixation were performed together can be attributed to the
surgeons’ approach. They removed as much surround-
ing tissue, including the pedicle and posterior longitu-
dinal ligament, along with the visible tumor mass, with
the fixation being performed afterward. This compre-
hensive resection likely contributed to a reduced local
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recurrence rate. Another reason why LRR was high in
patients who only underwent decompression is the possi-
bility of worsening the collapse of the pathologic fracture.
If decompression is performed in a situation where there
is a pathologic fracture, the vertebral body weakened by
tumor invasion will eventually collapse over time, which
is thought to progress to local recurrence.

In this study, local recurrence was found to be more
frequent when pathologic fracture was present in patients
who only underwent decompression. The results of this
study show that pathologic fracture is a significant risk
factor for local recurrence regardless of fixation. Probably
pathologic fracture itself means advanced status of can-
cer, which lead to more possible local recurrence. How-
ever, fixation must be performed if pathologic fracture is
present because the surgical outcomes of decompression
without fixation was very poor.

In a prior paper, it was reported that melanoma was
the only cancer independent of local recurrence, but this
was not the case [11]. Various types of cancer were ana-
lyzed, and the following results were obtained. We found
RCC is independent risk factor of symptomatic local
recurrence (34.6%). Although the reason of higher LRR,
the possible explanation is as follows. Because RCC is a
hypervascular tumor, there is a possibility that the tumor
removal was insufficient due to poor visibility due to
bleeding. Due to the nature of the tumor, it forms a lot
of blood vessels. Since RCC induce more blood vessel
formation, the possibility of local recurrence is thought
to be high. In addition, if the type of primary cancer is
lung cancer, the patient’s survival rate and prognosis are
very poor, so there is a possibility that the patient expired
before local recurrence. In the case of RCC, the survival
rate is relatively high compared to other cancers, and the
progression rate is relatively faster than prostate or breast
cancer, so the rate of local recurrence may be high.

The level of spinal metastasis and number of non-
spinal bone metastasis are used as prognostic factors
in the Tomita score and Tokuhashi score [7, 31]. High
scores on these factors indicate rapid tumor progres-
sion and rapid worsening of clinical symptoms. And high
level of spinal metastasis and a large number of extra-
spinal bone metastasis ultimately mean that the tumor
has progressed to a high degree, and since the degree of
cancer metastasis has already progressed to a significant
extent, there are inevitably fewer options for additional
medical treatment. And for patients with high levels and
large number compared to low levels, complete removal
through surgery is not easy, and extensive surgery causes
a lot of bleeding, which appears to result in a high local
recurrence rate.

The correlation between preoperative radiation ther-
apy and local recurrence rate was not significant, which
may be due to the nature of MSCC patients, who often
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Fig. 2 Log-rank test for local recurrence according to surgical methods. Higher local recurrence was observed in patients who underwent decompres-
sion alone compared to whom underwent fixation (P<0.001). No differences were found between decompression with fixation group and corpectomy

with fixation group (P=0.082)

require surgical treatment as an emergency, so they
often undergo surgery without preoperative radiation
therapy. In the case of postoperative radiation therapy,
there is evidence in the literature that adjuvant therapy
reduces local recur and separation surgery with postop-
erative radiotherapy is known to be helpful [12, 17, 27,
30]. But in this study post-operative radiation therapy
and LRR were not found to be related. Possible rea-
sons are the insufficient therapeutic dose and the inap-
propriate timing of radiation therapy. Due to the risk of
cord infarction, there is a high possibility that additional
postoperative radiation therapy could not be performed
or that minimal dose of radiation therapy was used. It is
generally known that the appropriate time for post radia-
tion therapy is to be performed within 2 weeks after sur-
gery. However, it is believed that for the patients who
participated in this study, there were many cases in which
the procedure could not be performed within 2 weeks
due to the patients’ condition and the schedule of collab-
orative treatment with other departments.

Although smoking was not identified as a risk factor in
the overall cohort (Table 3, P=0.057), it was significantly
associated with local recurrence in patients who under-
went fixation surgery (Table 4, P=0.026). This suggests
that while other factors, such as progressive collapse of
the vertebral body, may be more influential in the general
cohort, smoking becomes a clearer risk factor in patients
who underwent fixation. However, there were no papers
that studied smoking in local recurrence studies in MSCC
patients although many studies have shown that smoking
increases the recurrence rate in various primary cancers.
It has been reported that recurrence increases in vari-
ous cancers such as breast cancer, prostate cancer, etc.
in smokers [30, 32-34]. Smoking is thought to affect the
immune system, increasing the recurrence of the tumor
itself, and further increasing local recurrence. Further-
more, recovery process following mass reduction may be
delayed in smokers, leading to delayed union if fusion is
attempted, which could subsequently affect clinical out-
comes. Smoking has also been shown to impair healing
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Table 2 Comparison of tumor related factors among groups Table 3 Multivariate logistic regression analyses

Total (N=304) B+SE Exp (B) 95%Cl P-
LR[-](N=254) LR[+](N=50) P-value value

Surgical method, N (%) Surgical method (compared to decompression only)

Decompression 4(13.3) 26 (86.7) <0.001 Decompres- -7.920£2.572  0.000 0.000-0.056 0.002

Fixation 4(500) 4(500) sion with

Decompression with fixation 168 (94.9) 9 (5.1) fEEHon

Corpectomy with fixation 78 (87.6) 11(124) S&f;igg{ 491820720007 00000425 0018

Number of spinal metastases, N (%) Level of spinal metastasis (compared to 1 level)

! 83 (954 4146 <0001 2 -0.104+1.321  0.901 0.068-11.996 0.937

2 150 (95.5) 743 3 or more 6.382+£1.952 591.084 12.875-27137.053 0.001

3 ormore 21350) 39(650) Number of non-spinal bone metastases (compared to no bone metas-

Number of non-spinal bone metastases, N (%) tases except spine)

None 41093.2) 3(68) <0001 1 -0634+2.151 0530 0.008-35.943 0.768

! 118(95.9) 5@1) 2 -3498+2680 0030 0.000-5.781 0.192

2 80 (97.6) 224) 3ormore 550942502 246994  1832-33300.574 0028

3 ormore 15(27.3) 40(72.7) Pathologic ~ 5987+1990 398303  8061-19680.314 0003

Degree of spinal cord compression (Bilsky grade), N (%) fracture

0 7(70.0) 3(30.0) 0.664 RCC 38431557  46.689 2.206-987.992 0.014

1 28(80.0) 7(20.0) Smoking 1419+£0.745 4133 0.960-17.798 0.057

2 83(83.8) 16 (16.2) Postopera- 0876

3 136 (85.0) 24 (15.0) tive RTx

Radiation therapy, N (%) SINS 0.194

Preoperative RTx 146 (57.5) 22 (44.0) 0.104 Data are expressed as the mean value and standard deviation

Postoperative RTx 173 (68.1) 23 (46.0) 0.006 SE, standard error; RCC: renal cell carcinoma; RTx, Radiation therapy; SINS: spinal

Pathologic fracture, N (%) instability neoplastic score

Yes 97 (38.2) 45 (90.0) <0.001

SINS 7714195 11424243 <0001 Table 4 Subgroup analysis in patients who underwent fixation

Data are expressed as the mean value and standard deviation for continuous
variables and numbers for categorical variables

LR, local recurrence; N, number; RTx, radiation therapy; SINS: spinal instability
neoplastic score

and tissue regeneration, potentially influencing both the
dynamics of recurrence and overall recovery [35].

Regarding surgical methods, no significant difference
in local recurrence was observed between decompression
with fixation and corpectomy (P=0.081). This suggests
that, at least in our cohort, more invasive procedures may
not necessarily confer a substantial advantage in terms
of reducing local recurrence. Further studies are ongo-
ing to investigate whether regional factors (such as cervi-
cal, thoracic, or lumbar metastasis) or other factors may
influence recurrence rates differently depending on the
surgical method.

This study has several limitations. The surgery for cord
compression is often performed under emergent con-
ditions, and the heterogeneity of primary tumor types
causing cord compression contributed to the variability
in the dataset. This heterogeneity is an inherent issue in
studies of metastatic spinal tumors. In addition, there
is another inherent problem caused by asymmetry of
patient cohorts. The asymmetric distribution between
the LR [+] and LR [-] groups may have reduced the statis-
tical power of our analysis, particularly given that only 2

(N=266)
LR [-] LR [+] Univariate Multi-
(N=246) (N=20) P-value variate
P-value
RCC 33 (13.4%) 8 (40.0%) 0.002 0.019
HTN 76 (30.9%) 7 (35.0%) 0.703 NE
DM 49 (19.9%) 6 (30.0%) 0.284 NE
Liver disease 37 (15.0%) 7 (35.0%) 0.021 0.188
Smoking 40 (16.3%) 9 (45.0%) 0.001 0.026
Surgical method ~ 168/78 9/11 0.034 0.081
(decompression/
corpectomy)
Pathologic 96 (39.0%) 18(90.0%)  <0.001 0.034
fracture
Number of spinal ~ 80/146/20 2/2/16 <0.001 0.001
metastases (1/2/3
or more)
Number of extra-  40/114/77/15  1/1/1/17 <0.001 0.003
spinal bone me-
tastases (0/1/2/3
or more)
Preoperative RTx 142 (57.7%) 8 (40.0%) 0.124 NE
Postoperative RTx 170 (69.1%) 8 (40.0%) 0.008 0.130
SINS 7.69+1.95 10.55+2.16 <0.001 0.230

Data are expressed as the mean value and standard deviation for continuous
variables and numbers for categorical variables

LR, local recurrence; N, number; RCC, renal cell carcinoma; HTN, hypertension;
DM, diabetes mellitus; RTx, Radiation therapy; SINS: spinal instability neoplastic
score
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patients in each of the breast and prostate cancer cohorts
were classified in the LR [+] group. We selected surgical
options primarily based on patient survival, as guided
by the Tomita scoring system. However, recent stud-
ies have reported that several scoring systems, includ-
ing the Tomita score, the revised Tokuhashi score, the
classic Skeletal Oncology Research Group (SORG) algo-
rithm, and the New England Spinal Metastasis Score
(NESMS), are not effective in predicting patient survival.
Consequently, it is inherently challenging to define surgi-
cal options for metastatic spinal cord compression [36].
To address this limitation, we included a wide range of
parameters and a large study population. However, we
could not obtain data on medical treatment options or
the effects of previous treatments, which is challenging
to acquire and analyze. Additionally, we could not fully
obtain details on specific radiation therapy protocols.
However, most patients underwent conventional radio-
therapy rather than the more recently popularized ste-
reotactic radiotherapy, which is now commonly used in
combination with separation surgery [12, 17]. We were
also unable to obtain complete past medical histories,
which prevented us from accurately assessing patient
comorbidities using the Charlson Comorbidity Index.
However, we did not find any significant differences
between the groups regarding hypertension, diabetes
mellitus, liver disease, and pulmonary disease.

However, this study includes a significantly larger
number of patients than previous studies, and contains
information on patients with symptomatic local recur-
rence, which is clinically very important in relation to the
survival rate of tumor patients. In addition, it faithfully
contains information on the risk factors of symptom-
atic local recurrence patients, so it will be a paper that
will play a very important role in making quick decisions
about patient survival and determining prognosis. And
although it is a heterogenous population, I believe it will
be directly helpful in actual situations by most faithfully
reflecting actual clinical situations.

Indeed, the results of this study on the risk factors for
symptomatic local recurrence can be utilized in various
clinical settings. First, in preoperative assessments: the
identification of risk factors such as the extent of spinal
metastasis, the presence of pathologic fractures, and spe-
cific tumor origins (e.g., renal cell carcinoma) can help
stratify patients based on their risk of local recurrence,
enabling more tailored discussions regarding surgical
options and expected outcomes. Second, in postopera-
tive monitoring: understanding the risks associated with
factors such as smoking and the number of extraspi-
nal bone metastases can inform postoperative surveil-
lance protocols. Patients identified as high-risk could
benefit from closer monitoring for signs of recurrence,
allowing for timely intervention if necessary. Third, in
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the development of individualized treatment plans: our
findings suggest that surgical strategies may need to be
adjusted based on individual risk profiles. For instance,
patients with a higher likelihood of recurrence following
surgical treatment might be considered for more aggres-
sive surgical approaches or adjunct therapies, such as
postoperative radiation.

Conclusions

In conclusion, symptomatic local recurrence may be
influenced by several factors, including the extent of
spinal and extraspinal bone metastasis, pathologic frac-
tures, surgical approach, and tumor origin (RCC). These
factors should be carefully considered by surgeons when
evaluating the risk of symptomatic local recurrence after
surgery.
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