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ABSTRACT

Objective: To compare Tokuhashi and Tomita scores in patients with epidural spinal metastasis who underwent surgical treatment.
Methods: A retrospective evaluation of 103 patients with spinal metastasis and epidural compression who underwent surgical
treatment. An analysis was performed of agreement between the survival rates observed in the study sample and the survival
rate estimated by the Tomita and Tokuhashi scales. Results: The overall accuracy was 39.03% for the Tomita scale and 61.75%
for the Tokuhashi scale. Fair agreement (0.38 weighted Cohen’s Kappa coefficient) was observed between patient survival and
the Tokuhashi score, and slight agreement (0.25 weighted Kappa coefficient) for the Tomita score. The agreement for both scales
was higher for patients with less than six months’ survival, with general accuracy of 79.17% for the Tomita and 70.59% for the
Tokuhashi scoring system. Conclusion: There was fair and slight agreement between the Tokuhashi and Tomita scores with patient
survival group. The agreement was higher for patients with less than six months’ survival. Level of evidence Ill; Comparative
retrospective study.

Keywords: Spinal Neoplasms; Neoplasm Metastasis; Life Expectancy; Outcome Assessment, Health Care.

RESUMO

Objetivo: Comparar as escalas de Tokuhashi e Tomita em pacientes com metastase epidural da coluna vertebral submetidos a
tratamento cirdrgico. Métodos: Avaliagao retrospectiva de 103 pacientes com metastase da coluna vertebral e compressao epidural
submetidos o tratamento cirdrgico. Foi realizada uma analise de concordéancia entre as taxas de sobrevida observadas na amostra do
estudo e as taxas de sobrevida estimada pelas escalas de Tomita e Tokuhashi. Resultados: A acuracia geral para a escala Tomita foi
de 39,03% e de 61,75% para a escala Tokuhashi. Foi observada concordéncia razoavel (coeficiente Kappa de Cohen ponderado de
0,38) entre a sobrevida do paciente e o escore de Tokuhashi, e concordancia baixa (coeficiente Kappa ponderado de 0,25) para o
escore de Tomita. A concordancia entre as duas escalas foi maior para pacientes com sobrevida inferior a seis meses, com acuracia
de 79,17% para a escala Tomita e 70,59% para a escala Tokuhashi. Conclusées: Foi observada concordancia razoavel e baixa entre
0s escores de Tokuhashi e Tomita no grupo de sobrevida dos pacientes. A concordéncia foi maior nos pacientes com sobrevida
inferior a seis meses. Nivel de evidéncia Ill; Estudo retrospectivo comparativo.

Descritores: Neoplasias da Coluna Vertebral, Metastase Neoplasica, Expectativa de Vida; Avaliacédo de Resultados em Cuidados de Satide.

RESUMEN

Objetivo: Comparar las escalas de Tokuhashi'y Tomita en pacientes con metastasis epidural de la columna vertebral sometidos
a tratamiento quirdrgico. Métodos: Evaluacion retrospectiva de 103 pacientes con metastasis de la columna vertebral y compresion
epidural, sometidos a tratamiento quirdrgico. Fue realizado un analisis de concordancia entre las tasas de sobrevida observadas
en la muestra del estudio y las tasas de sobrevida estimada por las escalas de Tomita y Tokuhashi. Resultados: La precision
general para la escala Tomita fue de 39,03% y de 61,75% para la escala Tokuhashi. Fue observada concordancia razonable
(coeficiente Kappa de Cohen ponderado de 0,38) entre la sobrevida del paciente y el score de Tokuhashi, y concordancia baja
(coeficiente Kappa ponderado de 0,25) para el score de Tomita. La concordancia entre las dos escalas fue mayor para pacien-
tes con sobrevida inferior a seis meses, con precision de 79,17% para la escala Tomita y del 70,59% para la escala Tokuhashi.
Conclusiones: Fue observada concordancia razonable y baja entre los scores de Tokuhashi y Tomita en el grupo de sobrevida
de los pacientes. La concordancia fue mayor en los pacientes con sobrevida inferior a seis meses. Nivel de evidencia lll;
Estudio retrospectivo comparativo.

Descriptores: Neoplasias de la Columna Vertebral;, Metastasis de la Neoplasia; Esperanza de Vida; Evaluacion de Resultado en la Atencion
de Salud.
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INTRODUCTION

The spine is the most common site of bone mestastasis. The
tumors most likely to cause bone metastasis are, in order of inci-
dence: prostate, breast, kidney, lung and thyroid cancer."? Epidural
or vertebral metastasis occurs in 94.48% of patients, and intra-
dural extramedullary (5-6%) or intramedullary metastasis (0.5%)
are rare.>* Spinal cord compression (SCC) is the most serious
complication, affecting 20% of patients.>6

The widespread availability of advanced imaging, and the im-
provement in survival rates with the use of targeted therapies, has
contributed to increasing the magnitude of the problem related to
spinal metastasis.®® The number of patients who undergo surgery,
and the survival rates, are expected to increase.”

Surgical treatment of spinal metastasis began to be accepted
and widely used after the report of a controlled trial by Patchell et
al., which showed that surgery followed by radiotherapy provided
better outcomes, compared to radiotherapy alone, in patients with
a life expectancy of more than three months.® Patchell’s report
influenced the indication for surgical treatment of spinal metas-
tasis, and adopted the threshold of life expectancy that has also
influenced the decision for surgical indication.®

The goal of surgical treatment of spinal metastasis is pain relief,
restoration or preservation of neurological function, stabilization
of spinal segment, and improvement of health-related quality of
life.®” The prognosis of patients with epidural metastasis is not
promising and is difficult to predict. But predicting survival is ex-
tremely important in the choice of treatment. The primary tumor
and a team approach can assist in the treatment decision. Scoring
systems have been devised to predict patient survival and assist
in this decision.3®

Tokuhashi® proposed a scoring system in 1989, and a revised
version was presented in 2005."° The score considers the patient’s
clinical condition based on the Karnofsky Performance Status Scale
(KPS)," the number of bone metastases in the spine, the number of
metastases in the axial skeleton, whether there is resectable tumor
in other organs, the degree of paralysis (according to the Frankel
scale) and the primary tumor site. (Figure 1)

Tomita in 2001 proposed another scoring system to predict survi-
val in patients with spinal metastasis. This scoring system (Figure 2)
is composed of three parameters based on the speed of tumor
growth, the presence or absence of visceral metastases, and the
number of metastatic bone lesions.'

The Tokuhashi and Tomita scores are intended to predict the
patient’s survival prognosis, and are widely used for spinal metas-
tasis treatment decisions. These scores provide guidance on the
need for more aggressive surgery, palliative surgery or no surgery,
according to the patient’s predicted survival prognosis.® '3

The goal of this study was to retrospectively compare the
Tokuhashi and Tomita scoring system to predict patient survival
in our patients who underwent surgical treatment for epidural
spinal metastasis.

METHODS

The study was approved by the local IRB — no. 6513/2015. A
retrospective review and collection of data were performed for 103
patients with spinal metastasis and epidural compression who un-
derwent surgical treatment between March 2009 and August 2015, in
the Department of Orthopedics and Anesthesiology of the Ribeirao
Preto School of Medicine, Sao Paulo University.

The inclusion criteria were patients over 18 years old with a
diagnosis of spinal cord compression who were submitted to sur-
gery to treat this complication, and who had a diagnosis of metas-
tatic solid malignant tumor. The exclusion criteria were patients who
had previously undergone surgery for spinal decompression, pa-
tients with a diagnosis of hematological malignancy, and patients
with solid metastatic neoplastic disease whose spinal compression
was not confirmed after anatomopathological evaluation of the
surgical material.

Characteristic Score
General condition (performance status)
Poor (PS 10%-40%) 0
Moderate (PS 50%-70%) 1
Good (PS 80%-100%) 2
No. of extraspinal bone metastases foci
=3 0
1-2 1
0 2
No. of metastases in the vertebral body
=3 0
2 1
1 2
Metastases to the major internal organs
Unremovable 0
Removable 1
No metastases 2
Primary site of the cancer
Lung, osteosarcoma, stomach, bladder, esophagus, pancreas 0
Liver, gallbladder, unidentified 1
Others 2
Kidney, uterus 3
Rectum 4
Thyroid, breast, prostate, carcinoid tumor 5
Palsy
Complete (Frankel A, B) 0
Incomplete (Frankel C, D) 1
None (Frankel E) 2

Criteria of predicted prognosis: Total Score (TS) 0-8 = > 6 MO: TS9-11 = <6 MO; ts 12-15 = <1 yr.

Figure 1. Tokushasi scoring system.

Scoring System Prognostic| Treatment | Surgical
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Prognostic factors p———
Point| o . 2 L -t Wide or
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tumor [ mets.*| mets. 3 excision
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g st ) isolated 5 local control excision
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2 | growth |treatable|multiple Short-term Palliative
e o 7 paliiation surgery
rapid - 8 . .
4 | growth tre:tnaue ) Terminal Supportive
care care
(lung, stomach, etc.} 1 0
L

* No visceral mets. = 0 point. * * Bone mets. including spinal mets

Figure 2. Tomita scoring system.

All enrolled patients underwent open posterior fixation using a
pedicle screw based system associated with decompressive la-
minectomy. Corpectomy was also performed in patients for whom
anterior column reconstruction was required.

The survival time was evaluated using the Kaplan-Meier curves,
and the weighted Kappa coefficient was used to compare patient
survival and predicted survival according to the Tokuhashi and To-
mita scoring systems.

RESULTS

Atotal of 103 patients were enrolled in the study, with forty female
patients (39.88%) and 63 male patients (61.17%). The patients’ ages
at the time of spinal decompression surgery ranged from 18 to
91 years, with a calculated average age of 55.28+15.79 years for
both sexes: 56.83+16.26 years for the males and 52.85+14.89 for
the females. (Table 1) The distribution of the primary tumor sites is
illustrated in Table 1. The most frequent tumor was breast cancer
(26.1%), followed by prostate cancer (22.33%).
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Table 1. Distribution of primary tumor sites (HCFMRP-USP 2009 to 2015). Table 2. Clinical characteristics and outcomes (HCFMRP-USP 2009 to 2015).
Sex Sex Total
Primary tumor Male Female :‘:E,ZI) Male Female n (%)
n (%) n (%) n (%) n (%)
Adrenal 1 (1.59) 0 (0.00) 1(0.97) KPS
Bladder 2(3.17) 0 (0.00) 2 (1.94) Informgtion not 0 5 9
Oral cavity 3 (4.76) 1 (2.50) 4(3.88) available
Cervix 0 (0.00) 2 (5.00) 2(1.94) 50 6 (9.52) 3(7.89) 9 (891)
Colon 2(3.17) 1 (2.50) 3(2.91) 60 25 (39.68) 8 (21.05) 33 (32.67)
Esophagus 1 (1.59) 0 (0.00) 1 (0.97) 70 21 (33.33) 13 (34.21) 34 (33.66)
Small intestine 1(1.59) 0 (0.00) 1(0.97) 80 10 (156.87) 1(28.95) 21 (20.79)
Breast 0 (0.00) 27 (67.50) 27 (26.21) 90 1(1.69) 2 (5.26) 3(2.97)
Choroid plexus melanoma 1(1.59) 0 (0.00) 1(0.97) 100 0 (0.00) 1(2.63) 11(0.99)
Nasopharynx 1(1.59) 0 (0.00) 1(0.97) Preoperative
Oropharynx 1(1.59) 0 (0.00) 1(0.97) FRANKEL
Prostate 23(3651) | 0(000) | 23(22.33) A 10(15.87) 5 (1250) 15 (14.56)
Lung 4 (6.35) 1(2.550) 5 (4.85) B 8 (12.70) 5 (12.50) 13 (12.62)
Rectum 3(4.76) 2 (5.00) 5 (4.85) ¢ 15 (23.81) 6 (15.00) 21 (20.39)
Kidney 3(4.76) 0 (0.00) 32.97) D 12 (19.05) 5 (12.50) 7 (16.50)
Sarcoma 7(1111) 1(2.50) 8(7.77) E__ 18 (28.57) 19 (47.50) 7 (3592)
Manilery sinus 1(1.69) 0 (0.00) 1(0.97) P°:;‘;p“‘l’l’("‘E‘|'_"e
Unknown primary 5 (7.94) 2 (5.00) 7 (6.80) -
- Information not
Testicle 2 (3 17) 0 (0.00) 2 (1.94) available 7 3 10
Total 63 (100.00) | 40 (100.00) | 103 (100.00) C 7 (12.50) 3(8.11) 10 (10.75)
D 11 (19.64) 3(8.11) 14 (15.05)

The clinical picture and outcomes are illustrated in Table 2. E 25 (44.64) 25 (67.57) 50 (563.76)
According to the Karnofsky Performance Status (KPS)'! classifica- Preoperative Pain
tion, only 4 patients had KPS above 80% (1 patient with KPS = Unknown 0 1 1
100% and 3 with KPS = 90%). Most patients undergoing spinal de- NO 5 (7.94) 1 (2.56) 6 (5.88)
compression surgery were classified before the surgical pro_cedure YES 58 (92.06) 38 (97.44) 96 (94.12)
with KPS of between 60-70%, n = 33 and n = 34, respectively. In
the sample of 103 patients, this clinical data could not be obtained
for only 2 of patients (2%).

The weighted Kappa coefficient was used to analyze the agree- Sex Total
ment between the Tokuhashi'® and Tomita scales' (Table 3 and 4). Male Female n(®4)
The maximum value of this coefficient is 1, which denotes perfect ~ Postoperative Pain
agreement, whereas 0 denotes equal agreement generated by chan- Unknown 8 2 10
ce. A coefficient of 0.38 (fair) was observed between the Tokuhashi NO 25 (45.45) 19 (50) 44 (47.31)
scoring systems and the survival of the evaluated group of patients YES 30 (54.55) 9 (50.00) 49 (52.69)
and 0.25 (slight) for the Tomita scale. The general accuracy (sum of Death
the correct percentage) was 39.03% for the Tomita scale and 61.73% Unknown 3 (4.76) 4 (10.00) 7 (7.563)
for the Tokuhashi scale. Considering only patients with survival During surgery 1 (1.69) 0 (0.00) 1(1.08)
< 6 months, the accuracy was 79.17% for the Tomita scale and NO 6 (9.52) 4 (10.00) 10 (10.75)
70.59% for thQ Tokuhashi scale. . . YES 3 (84.13) 32 (80.00) 85 (91.40)

A comparison of survival between the Tokuhashi and Tomita Total 62 (100.00) 41 (100.00) 103 (100.00)

scoring systems was performed using the Kaplan-Meier survivor-
ship curve, with a significance level of p<0.05. The best correlation
between both scoring systems was observed in patients with high
scores and predicted survival of more than 12 months. (Figure 3)

DISCUSSION

The general accuracy for predicting survival in our patients was
39.03% for the Tomita scoring system and 61.73% for the Tokuhashi
scoring system. The agreement was fair (weighted Kappa coefficient
0.38) for the Tokuhashi scale and slight (weighted Kappa coefficient
0.25) for the Tomita scale, showing that the prognostic scores of
both scales was not accurate in relation to survival of the group.
However, a higher agreement was observed for patients with less
than six months survival for both scales. The correlation between
the prognosis of the Tomita and Tokuhashi scales was high only for
patients with predicted survival of more than 12 months.

In addition to the accuracy calculation, we also performed
an agreement analysis, as this determines the ability to measure

identical results applied to the same subject/phenomenon, whether
by different instruments, by the same instrument at different times,
by different evaluators, or by a combination of these. Accuracy is
a descriptive measure, as it considers only the sum of the per-
centages of correctness. The concordance analysis of our study
showed coefficients of 0.38 and 0.25 for the Tomita and Tokuhashi
scoring systems, respectively. Therefore, these data can only sug-
gest that there is slight agreement between the actual survival of
the study population and the estimated survival by both prognostic
scales.' However, accuracy among patients with survival of less
than 6 months was higher, with 79.17% for the Tomita and 70.59%
for the Tokuhashi.

The number of patients undergoing surgery for spinal metas-
tasis has increased as a consequence of advances in oncological
treatment.? Favorable surgical outcomes in patients with epidural
metastasis has been reported, and surgical treatment is encou-
raged for patients with spinal metastasis and a moderate to good
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Table 3. Analysis of agreement between the survival of the study patients and
the survival estimated by the Tokuhashi scale.

. . Tokuhashi (2005)
Sobrevida — Tokuhashi <6m l6a12ml > 12m Total
36 8 0 44
<6m 44,44 9,38 0 54,32
9 10 0 19
6alzm 111 | 1235 0 23.46
6 8 4 18
> 12m 7 41 9,38 4,94 22,22
Tol 51 26 4 81
ot 62.96 32,1 4,94 700
Coeficiente de Kappa ponderado (IC 95%) 0,38 (0,22; 0,55)

Table 4. Analysis of agreement between the survival of the study patients and
the survival estimated by the Tomita scale.

i ) Tomita (2001)
Sobrevida - Tomita <6m|6a12m| > 12m | > 24 m | Total
—om 19 11 7 7 44
2317 | 1341 8,54 854 | 53.66
3 6 1 9 19
6a12m 3.66 7.32 1.02 10,98 | 2317
1 1 1 6 9
> 12m 1,02 1,22 1,22 732 | 1098
1 2 1 6 10
> 24m 1.2 2.44 1,22 7.32 12.2
ol 24 20 10 28 82
2927 | 2439 12.2 3415 | 100
Coeficiente de Kappa ponderado (IC 95%) 0,25 (0,11; 0,38)

Figure 3. Kaplan-Meier survivorship curve illustrating the comparison between
the Tokuhashi and Tomita scoring systems.

prognosis.31516 However, it is still difficult to choose the best treat-
ment option, and survival scores were developed to help treatment
decision.®* The Tokuhashi score is widely recognized, and has
reported predictive accuracy ranging from 51% to 88%. However
several reports consider it to be suboptimal.'”?' Contrary to the
findings of our study, Zoccali et al.' report that the Tokuhashi score
is more useful in patients with a good prognosis, and less helpful in
patients with less than one year survival.'®2?

Tomita score requires data readily accessible to the majority of
clinicians and it continues to play a role in the clinical decision.?® Se-
veral comparisons between the Tohuhashi and Tomita scores were
reported, and found the Tokuhashi score to be superior.?'?42> The To-
mita score is patient-centered, and places emphasis on the biology
of the primary tumor, which would explain why it maintains predictive
values even when specific tumor subtypes are evaluated.?"?

The primary tumor type, the patient’s general medical con-
dition, and the level of metastasis are the main factors in most
survival scores, but each of these components has unique weak-
ness (Chen). Some tumors, like breast cancer, display variation
in the natural history according to hormone receptor status 232627
All these features present a challenge for scoring systems, if
they are to be clinically user friendly and include all the nuances
of tumor subtypes.?* The evolution in oncological and surgical
treatment of spinal metastasis should also be considered in the
analysis of the current tumor scoring system.?32® Differences
in patient group and treatment should also be considered in
the comparison. Although the Tokuhashi and Tomita scoring
systems fail to differentiate medium and long term prognostic
groups, and vary from one patient population to another, they
are still the two most widely-used systems, despite the introduc-
tion of a new scoring system. Compared to Bechara et al.,?° the
overall accuracy was lower for Tomita (39.08%) and higher for
Tokuhashi (61.73%).

The reported accuracy of the Tomita and Tokuhashi scales for
predicting patient survival in multiple myeloma is low, and conside-
ring the reports, we have not enrolled myeloma multiple patients
with spinal lesion in our study.?®

Our findings are in accordance with Aoude,® who reports
that both scores are accurate in differentiating patients with poor
prognoses. It was not clear whether both scores would be of
value for patients with good or moderate prognoses. We have
not based our indication for surgical treatment exclusively on
any one scoring system. The choice of treatment also takes
into consideration the overall clinical picture, pain, neurological
deficit, and spine stability. The overall results of our patients
showed a significant improvement in neurological deficit, pain
and function. However it is still a challenge to identify the patient
with spinal metastasis and epidural compression that would be
a good candidate for surgical treatment and would have a sig-
nificant improvement.

We observed low agreement between the Tomita and Tokuhashi
scores and the survival of our patients, except in patients with less
than six months’ survival. The prognostic factors for survival varied
substantially, according to the primary tumor combined with nega-
tive factors.*” Although scales have been devised for survival of
patients with spinal metastasis, there is a lack of evidence related
to predictors of neurologic, functional and quality of life outcomes
for patients with spinal metastasis.

CONCLUSION

The coefficient of agreement between patient survival and sur-
vival estimated by the modified Tomita and Tokuhashi scores was
not substantial. Higher accuracy was observed in both scores for
patients with less than six months’ survival.
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this article.
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