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Abstract:

Introduction: We often experience recurrence of spinal metastases after palliative surgery, even with radiotherapy. We ex-
amined the clinical outcome of radical surgery containing en bloc corpectomy for patients with recurrent spinal metastasis.

Methods: Seven patients underwent en bloc corpectomy for recurrent spinal metastases. We assessed the prognosis scores
(Tomita, Tokuhashi), pre- and postoperative Frankel scale scores, operation time, intraoperative blood loss, and perioperative

complications.

Results: The preoperative estimated prognosis was less than six months (two patients), six months to one year (two pa-
tients), and over one year (three patients), according to Tokuhashi score. Major perioperative complications were dura mater

injury and pleural injury. Neurological improvement was seen in four patients. All patients were ambulatory at discharge

and lived longer than the preoperatively estimated life expectancy (range: seven months to four years).
Conclusions: Radical surgery consisting of en bloc corpectomy may be a therapeutic choice for patients with recurrent

spinal metastases.
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Introduction

Spinal metastasis is a clinically challenging condition,
with a morbidity rate of approximately 30% among cancer
patients. In addition, 5% of cancer patients develop neuro-
logical deterioration during the clinical course”. The clinical
burden of these conditions is substantial due to the increas-
ing life expectancy accompanying recent advances in on-
cological therapies.

The purposes of treatment for spinal metastasis are to pre-
vent tumor recurrence, to decompress the spinal cord to
avoid spinal paralysis, and to restore the alignment and sta-
bility of the spine”. To achieve these purposes, surgical de-
compression and stabilization of the spine combined with
radiotherapy is often used. This method has been proven to
be an effective treatment”, but patients sometimes experi-
ence tumor recurrence, at rates of 32%-69%"”. Surgically
dealing with such recurrences is quite difficult because of
preceding radiation, scar tissue formation, and conglutina-

tion of the dura mater.

Under these conditions, if the patients’ general status is
good and they can tolerate operation, we treat the recurrent
spinal metastases by radical surgery containing en bloc cor-
pectomy. We adapted the technique of total en bloc spon-
dylectomy, as we previously reported”. We herein report the
clinical outcomes of radical surgery containing en bloc cor-
pectomy for recurrent spinal metastasis.

Materials and Methods

Patients

Between January 2011 and December 2014, 81 patients
underwent surgery for spinal metastasis in our hospital. We
retrospectively reviewed the records of 7 patients out of 81
patients (5 male, 2 female; median age: 59 years old, range:
45-65 years; Table 1) who underwent en bloc corpectomy
for recurrent spinal metastases. Every patient underwent
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posterior decompression with or without posterior fixation
for the first surgery. We retrospectively collected the data re-
garding the prognosis scores (Tomita”, Tokuhashi® score),
pre- and postoperative Frankel scale scores, operation time,
intraoperative blood loss, and perioperative complications
from the medical record.

Surgical procedure

Each patient underwent preoperative embolization of seg-
mental arteries, including one level above and one level be-
low the tumor site. Decompression of the spinal cord was
accomplished by piece-by-piece tumor and scar resection.
En bloc corpectomy was performed using a routine surgical
procedure”. The anterior column was reconstructed by a ver-
tebral spacer packed with autograft bone. During each sur-
gery, the range of posterior fixation was two levels above
and two levels below the tumor site.

Statistical analysis

Statistical analyses were performed using the JMP® ver-
sion 11 software program (SAS, Cary, NC, USA). Descrip-
tive statistics were used to analyze the clinical information,

Table 1. Demographic Data of Patients Included in This Study.

Age Sex Tumor
Case 1 64 Male Gastrointestinal stromal tumor
Case 2 63 Female Thyroid cancer
Case 3 53 Male Lung cancer
Case 4 45 Male Chondrosarcoma
Case 5 59 Female Breast cancer
Case 6 56 Male Renal cell cancer
Case 7 65 Male Renal cell cancer

Table 2. Preoperative Statuses of Patients Included in This Study.
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demographic factors, and other test data. The continuous
variables were expressed as the medians and interquartile
range (IQR) or means and standard deviation (SD). The dif-
ferences in the motor scores after treatment were examined
using Student’s #-test. A P value <0.05 was considered to be
statistically significant.

Results

The preoperative statuses of all patients are shown in Ta-
ble 2. All patients but one were ambulatory. The preopera-
tive estimated prognosis was less than six months (two pa-
tients), between six months and one year (two patients), and
over one year (three patients), according to Tokuhashi score.

The factors related to surgical treatment are shown in Ta-
ble 3. Due to preoperative artery embolization, the intraop-
erative bleeding amount was acceptable (median: 520 g) ex-
cept for in one patient (6,240 g). The major perioperative
complications were dura mater injury (in five) and partial
pleural injury (in four). Dural injuries were treated by su-
ture, polyglycolic acid sheet, and fibrin glue. Pleural injuries
were treated by suturing. No cerebrospinal fluid leakage oc-
curred after surgery, and no pneumothorax or hemothorax
requiring additional treatment occurred.

Neurological improvement was seen in four patients. All
of the patients were ambulatory at discharge. Local recur-
rence of the tumor was observed in four patients. All of the
patients lived longer than preoperatively estimated (range:
seven months to four years; Table 4). Four patients were
still alive at the end of the study.

Illustrative case

A 63-year-old female who had a history of thyroid cancer

Affected level st surgery Radiation Frankel scale Tomita Tokuhashi Estimated
therapy scores score score prognosis (month)

Case 1 TS Decompression No E 2 12 12<
Case 2 T4-6 Decompression and fixation No C 3 9 6-12
Case 3 T2-4 Decompression and fixation Yes E 10 6 <6

Case 4 T10 Decompression and fixation No E 2 12 12<
Case 5 T6-7 Decompression and fixation Yes D 2 12 12<
Case 6 T5-6 Decompression and fixation Yes D 4 8 6-12
Case 7 TI11-L1 Fixation Yes D 8 <6

Table 3. The Factors Related to Surgical Treatment.

excised vertebra  bleeding (g)

operation time (min)

dura mater injury  pleural injury

Case 1 TS 520
Case 2 T4-6 6240
Case 3 T2-4 330
Case 4 T10 640
Case 5 T6-7 450
Case 6 T5-6 100
Case 7 T11-L1 605

445 yes yes
628 yes no
522 no yes
455 no no
506 yes no
442 yes yes
503 yes yes
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Figure 1.

Plain radiographs (a) soon after the first surgery, (b) right before the second surgery. (c) MRI images of the recurrent

tumor after the first surgery. (d) Plain radiographs after the second surgery. (e) Excised vertebra.

Table 4. Postoperative Outcomes of Patients.

Frankel life prognosis local tumor
scale scores (month) recurrence

Case 1 E 29 Yes (1 year)
Case 2 E 48< No
Case 3 E 31 Yes (3 months)
Case 4 E 47< No
Case 5 D 35< No
Case 6 E 40< Yes (2.5 months)
Case 7 E 7 Yes (1.5 months)

and thyroidectomy 20 years prior developed paraparesis due
to spinal metastasis of the thoracic spine. She underwent
posterior decompression and fixation (Fig. la, 1b). Two
years later, the tumor had relapsed; enlargement of tumor
led to paraparesis again, and she became non-ambulatory
(Fig. 1c). She was referred to our hospital and underwent
surgery. After piecemeal resection of the posterior element
of spine, en bloc corpectomy of T4 to T6 was done (Fig. 1
d, le). The tumor was hypervascular, and the intraoperative
blood loss was substantial (6,240 g). The neurological find-
ings recovered soon (Frankel C to Frankel E), and she was
ambulatory at discharge. She is still alive at four years after
the surgery with no sign of local recurrence.

Discussion

In our study, radical surgery consisting of en bloc corpec-
tomy was performed without life-threatening complications,
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and all of the patients lived longer than initially predicted
before surgery. Most surgeons avoid surgical treatment of
patients with metastatic spinal tumor whose estimated sur-
vival is very short. To determine the surgical indications,
several scoring systems, such as the Tokuhashi score®, To-
mita score”, and Katagiri” score, are often used. However,
these scoring systems differ from reality because recent ad-
vances in oncological treatment (i.e., molecular-targeting
drugs) have improved the prognosis of patients with spinal
metastases.

All patients included in our study had undergone pallia-
tive surgery for spinal metastases once, and the metastases
had relapsed. Given these circumstances, the prognosis of
these patients was anticipated to be quite grim and the life
expectancy very short. Indeed, four of the seven patients
were estimated before operation to survive less than one
year after surgery, according to those scoring systems. How-
ever, in reality, all of them survived beyond the estimated
expectancy.

The origins of metastases in these patients were thyroid
cancer, lung cancer, and renal cell carcinoma, all of which
could be treated by multi-modality methods. For example,
metastasectomy of renal cell carcinoma has been proven to
improve the prognosis'™'”. In addition, molecular-targeting
drugs aimed at treating lung cancer, renal cell cancer, and
colorectal cancer are newly emerging'”. These present data
show that patients with spinal metastases can live longer
than estimated using currently available scores and be
treated with aggressive surgical metastasectomy. With these
circumstances, the clinical outcome of TES surgery has
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changed as we previously reported'”. In our hospital, now
we determine the indication of TES surgery or en bloc cor-
pectomy case by case taking consideration of all factors:
age, comorbidity, affected spinal level, and size of tumor,
and type of cancer.

However, aggressive metastasectomy led to an increased
incidence of complications, dura mater injury (5/7, 71%),
and partial pleural injury (4/7, 57%). The general incidence
of postoperative complications with spinal metastases is re-
ported to be around 20%'®. Our series showed even higher
incidence, indicating the large invasiveness of this surgery.
However, there were no life-threatening complications.

Several limitations associated with the present study war-
rant mention. First, the number of cases in this study was
relatively small, so we cannot extrapolate the results of this
study to larger populations in future studies. Second, all of
the patients in our study were referred to our hospital for
the purpose of undergoing surgery. We cannot exclude selec-
tion bias, as other patients in worse condition may have
been eliminated before visiting our hospital.

Conclusion

Radical surgery consisting of en bloc corpectomy may,
therefore, be a promising therapeutic strategy for patients
with recurrent spinal metastases.
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