
ABSTRACT
Objective: To evaluate whether vertebral endplate signal changes (VESCs) influence the prognosis of patients submitted to conserva-

tive or surgical treatment for low back pain and lumbosciatica. Methods: Study with 241 patients who underwent conservative treatment, 
infiltration or surgery with 12 months of follow-up. They were evaluated for pain by the Visual Analog Scale for Pain (VAS), for function by 
the Roland Morris questionnaire and for quality of life by the EuroQoI5 (EQ-5D). Results: The VESCs did not have a significant effect on 
the treatment responses for the VAS (F = 0.03; P = 0.97), Roland Morris (F = 0.51; P = 0.60) and EQ-5D (F = 2.67; P = 0.07) variables, 
nor was there any interaction between VESC and treatment for VAS (F = 2.15; P = 0.08), Roland Morris (F = 1.55; P = 0.19) and EQ-5D 
(F = 2.15; P = 0.08). There was a significant effect for all treatments, however, the effect of the surgical procedure was superior when 
compared to the others (P <0.001). The VESC frequency was 48.33% for type 0, 29.17% for type I and 22.50% for type II. Conclusions: 
The presence of VESC and its different types is not associated with a worse prognosis, nor was a higher prevalence of VESC observed in 
the patients with low back pain and lumbosciatica. Level of Evidence II; Retrospective cohort study.
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RESUMO
Objetivo: Avaliar se as alterações de sinal do platô vertebral (ASPV) influenciam o prognóstico de pacientes submetidos ao tratamento 

conservador ou cirúrgico em lombalgia e lombociatalgia. Métodos: Estudo com 241 pacientes submetidos ao tratamento conservador, 
infiltração ou cirurgia, com acompanhamento de 12 meses. Foram avaliados pela Escala Visual Analógica (EVA) da Dor, quanto à função, 
pelo questionário Roland Morris e quanto à qualidade de vida, pelo questionário EuroQoI5 (EQ-5D). Resultados: As ASPV não tiveram efeito 
significante nas respostas do tratamento para as variáveis EVA (F = 0,03; P = 0,97), Roland Morris (F = 0,51; P = 0,60) e EQ-5D (F = 2,67; 
P = 0,07), bem como não houve interação de ASPV e tratamento para EVA (F = 2,15; P = 0,08), Roland Morris (F = 1,55; P = 0,19) e 
EQ-5D (F = 2,15; P = 0,08). Houve efeito significante para todos os tratamentos; entretanto, o efeito do procedimento cirúrgico foi superior 
quando comparado aos demais (P < 0,001). A frequência de ASPV tipo 0 foi 48,33%, tipo I foi 29,17% e tipo II foi 22,50%. Conclusões: A 
presença de ASPV e seus diferentes tipos não estão associados a prognóstico pior, bem como não se demonstrou maior prevalência de 
ASPV nos pacientes com lombalgia e lombociatalgia. Nível de Evidência II; Estudo de coorte retrospectivo.

Descritores: Alterações de Sinal do Platô Vertebral; Lombalgia; Ciática; Cirurgia; Tratamento Conservador.

RESUMEN
Objetivo: Evaluar si las alteraciones de señal de la meseta vertebral (ASMV) influyen en el pronóstico de los pacientes sometidos a trata-

miento conservador o quirúrgico en lumbalgia y lumbociatalgia. Métodos: Estudio con 241 pacientes sometidos al tratamiento conservador, 
infiltración o cirugía, con acompañamiento de 12 meses. Se evaluaron a través de la Escala Visual Analógica del Dolor (EVA), cuanto a la 
función, por el cuestionario Roland Morris y cuanto a la calidad de vida por el cuestionario EuroQoI5 (EQ-5D). Resultados: Las ASMV no 
tuvieron efecto significativo en las respuestas del tratamiento para las variables EVA (F = 0,03; P = 0,97), Roland Morris (F = 0,51; P = 0,60) 
y EQ-5D (F = 2,67; P = 0,07), así como no hubo interacción de ASMV y tratamiento para EVA (F = 2,15; P = 0,08), Roland Morris (F = 1,55; 
P = 0,19) y EQ-5D (F = 2,15; P = 0,08). Hubo efecto significativo para todos los procedimientos, entretanto, el efecto del procedimiento 
quirúrgico fue superior cuando comparado a los demás (P <0,001). La frecuencia de ASMV para el tipo 0 fue 48,33%, tipo I 29,17% y tipo 
II 22,50%. Conclusiones: La presencia de ASMV y sus diferentes tipos no están asociados a pronóstico peor, bien como no se demostró 
mayor prevalencia de ASMV en los pacientes con lumbalgia y lumbociatalgia. Nivel de Evidencia II; Estudio de cohorte retrospectivo.

Descriptores: Cambios en la Señal de la Placa Vertebral; Dolor de la Región Lumbar; Ciática; Cirugía; Tratamiento Conservador.
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INTRODUCTION
Low back pain is one of the most common complaints in the 

emergency room. About 70% to 85% of the population experiences 
low back pain at least once in their life, with an annual prevalence of 
15% to 45%.1 Most cases of low back pain have a good prognosis 
with improved symptoms in around 8 weeks and with a recovery 
rate of 95% in a few months. It occurs most often in adults, equally 
distributed between men and women.2

Low back pain is the primary cause of functional impairment in 
healthy individuals under 45 years of age, the second most common 
hospital complaint and the main cause of work absence, being 
responsible for 85% of cases. Two thirds of the costs are indirect, 
due to low productivity and loss of days worked.1,2

In 1988, Modic et al. evaluated 474 individuals with chronic low 
back pain and classified degenerative changes of the vertebral en-
dplate into three types, in accordance with the magnetic resonance 
(MR) findings.3 Type 0 is a vertebral endplate without changes. Type 
I was characterized as an isosignal in T1-weighted images and a 
hypersignal in T2-weighted images. It was attributed to edema of 
the subchondral bone and medulla, associated with hypervascula-
rization. Type II shows a hypersignal in T1 and an isosignal or slight 
signal increase in T2-weighted images, which is attributed to the 
substitution of bone marrow by fatty tissue and is associated with a 
chronic process.3 Type III was added later, describing lesions with a 
hyposignal in T1 and T2, suggesting an advance of the inflammatory 
process with subsequent sclerosis of the subchondral bone.4

The prevalence of vertebral endplate signal changes (VESC) is 
unclear, varying by age and group studied.5 A number of studies 
and narratives have linked VESC to specific low back pain (spon-
dylitis, trauma, tumors and spondyloarthropathies).6 A relationship 
between VESC and non-specific low back pain was also found.7 
This association has already been investigated by several studies, 
being correlated inconsistently with the relationship between these 
factors varying from low to high. In a systematic review, Jensen et 
al. found a positive correlation between VESC and non-specific low 
back pain in 7 of 10 articles and concluded that VESC is a common 
change in individuals with non-specific low back pain, but that may 
be present in asymptomatic individuals. 

Degenerative changes found in MR images are common in 
asymptomatic individuals. In the fifth decade of life, around 25% 
of the asymptomatic population has MR degenerative changes.8 
Above 60 years of age, these changes are present in 75% of the 
population, regardless of symptomatology.9

The objective of this study is to evaluate whether changes of the 
vertebral endplate signal (observed in MR using the Modic classifi-
cation) influence the prognosis of patients with low back pain and 
lumbosciatica submitted to conservative treatment or surgery and 
to try to observe what type of alteration is the most common in each 
group of patients.

METHODS
This was a retrospective cohort study, approved by the Institu-

tional Review Board (09625519.8.0000.0071), in which the medical 
records and imaging examinations of patients treated surgically or 
not for low back pain and sciatica during the period from May 2011 
to March 2017 were evaluated. The patients signed the Informed 
Consent Form. The VESCs found in the imaging examinations (MR) 
along with the level of pain, limitation, quality of life and function 
were evaluated at the beginning and after 12 months of follow-up. 

MR images from the institution’s database obtained at the time 
of the inclusion of the patient in the program using a Tesla 1.5 device 
were used. T1- and T2-weighted sagittal and axial images were 
used to classify changes according to Modic. These examinations 
were evaluated by a radiologist from the institution and the image 
characteristics followed the recommendations of the Combined Task 
Force of the North American Spine Society, the American Society of 
Spine Radiology and the American Society of Neuroradiology.8 The 
levels used in the study were L3-L4, L4-L5 and L5-S1. 

Per protocol in our hospital, the patient’s pain status, quality of 
life and functional status are evaluated at the time of inclusion of the 
patient in the treatment and at 12 months following conservative or 
surgical treatment. For inclusion in this study, the patient must have 
completed the following scales:

Pain, via the Visual Analog Scale for Pain (VAS). The score ran-
ges from 0 to 10, 0 being the absence of pain and 10 incapacitating 
pain, from 1 to 3 is considered mild pain, from 4 to 6 moderate pain 
and from 7 to 10 intense pain. Variations of at least 2.6 points are 
clinically significant.10

Function via the Roland Morris questionnaire validated for Por-
tuguese, a questionnaire with 24 items that evaluate the function/
limitation of the patient, zero being without disability and 24 being 
severely disabled. Scores greater than 14 points indicate physical 
disability. Differences of 5 points are clinically significant.10,11

Quality of life using the EuroQoL5 (EQ-5D) questionnaire va-
lidated for Portuguese, a standardized questionnaire filled out by 
the patient in which there are 5 items: mobility, self-care, habitual 
activities, pain/discomfort, and anxiety/depression. Variations of at 
least 0.24 points are considered clinically significant.10

Population of Interest and Eligibility 
The population of interest was made up of patients treated for 

low back pain and lumbosciatica, submitted or not to surgery, throu-
gh the Locomotor Program of the Hospital Israelita Albert Einstein 
during the period from May 2011 to March 2017. 

Patients with arthrodesis, previous surgery, tumors, infection, 
scoliosis greater than 10º, spondyloarthropathies and patients over 
65 years of age were excluded.

Statistical Analysis
Data normality was evaluated using Shapiro-Wilk and the ho-

mogeneity of variance using the Levene test. Absolute and relative 
frequencies were quantified for degenerative alterations in the ver-
tebral endplate according to the Modic classification. 

General univariate linear models were used to compare the 
effects of the procedures (conservative, infiltration, and surgery) 
considering the Modic classifications (type 0, type I and type II). 
As such, the effect of the procedure was calculated for the va-
riables VAS, Roland Morris and EQ-5D as the difference between 
post-intervention and pre-intervention scores and inserted into the 
models as dependent variables. Since the groups presented diffe-
rences in the dependent variables at the baseline, these variables 
were inserted as covariables. The type of treatment was inserted as 
a fixed factor and to test the effect of the Modic type and age on 
responses to the treatment a VESC* interaction treatment and age* 
interaction treatment were inserted into the models. In addition, a 
general univariate linear model was created to evaluate the effect of 
the classification of the VESCs on the deltas of post-pre difference 
on the independent variables (VAS, Roland Morris and EQ-5D) in 
each procedure (conservative, infiltration and surgical). One-way 
analysis of variance (ANOVA) was used to compare the age of the 
participants when separated into different classifications according 
to Modic. The significance adopted was P < 0.05. The procedures 
were analyzed in SPSS software (version 20).

RESULTS
A total of 1677 medical records were obtained from the databa-

se, being reduced to 1305 after exclusion of cases with associated 
neck pain. Of the remaining medical records, we observed that 892 
had no examinations in the hospital imaging system, 35 had under-
gone some previous surgical procedure, 126 had not completed the 
questionnaire after 12 months and 11 were over 65 years of age. 
The total number of patients obtained was 241.

After statistical analysis, it was observed that the procedures 
had statistically significant effects on the VAS, Roland Morris and 
EQ-5D variables, however, the VESCs did not have a significant 
effect on the treatment responses for the variables VAS (F = 0.03; 

Coluna/Columna. 2020;19(3):213-7



215
ASSOCIATION OF LOW BACK PAIN AND SCIATICA WITH SIGNAL CHANGES IN THE VERTEBRAL ENDPLATE

P = 0.97), Roland Morris (F = 0.51; P = 0.60) and EQ-5D (F = 2.67; 
P = 0.07), nor was there any VESC*treatment interaction for VAS 
(F = 2.15; P = 0.08), Roland Morris (F = 1.55; P = 0.19) and EQ-5D 
(F = 2.15; P = 0.08), even when the groups were separated by 
Modic’s classification and analyzed independently within each pro-
cedure: VAS: Conservative F = 0.93, P = 0.40; Infiltration: F = 1.83, 
P = 0.17; Surgical: F = 1.71, P = 0.19; Roland Morris: Conserva-
tive: F = 0.47, P = 0.63; Infiltration: F = 2.18; P = 0.12, Surgical: 
F = 0.12; P = 0.89; EQ-5D: Conservative: F = 0.31; P = 0.73, 
Infiltration: P = 0.08, Surgical: F = 1.05; P = 0.36. (Tables 1, 2 and 3)

One-way ANOVA showed that the mean age of the participants 
was different among the Modic groups (F = 3.12; P = 0.046). 
The Bonferroni post-hoc test identified an age difference between 
the Modic 0 and Modic II groups (41.75 ± 11.66 years vs. 46.40 ± 
11.07 years). There was no age difference between the Modic I 
group and the other groups (44.15 ± 11.95 years). Although there 
was a difference between the Modic groups in relation to age, the 
inclusion of age had no influence on the effects of treatments on VAS 
(F = 0.90; P = 0.66) and Roland Morris (F = 0.96; P = 0.56) variables. 

The deltas of the post-pre difference for pain assessed by the 
visual analog scale (VAS) are shown in Table 4. There were significant 
effects (P < 0.001) for all the procedures; however, the effect of the 
surgical procedure was greater than the others (P < 0.001).

The post-pre difference deltas for the Roland Morris scale are 
presented in Table 5. There were significant effects (P < 0.001) for 
all procedures; however, the effect of the surgical procedure was 
superior as compared to the others (P < 0.001).

The deltas of the post-pre difference for EQ-5D are shown in 
Table 6. There were significant effects (P < 0.001) for all the proce-
dures; however, the effect of the surgical procedure was superior 
when compared to the others (P < 0.001).

The number and percentage of patients in the different Modic 
classifications are presented in Table 7.

DISCUSSION
Magnetic resonance is the main diagnostic examination used in 

patients with low back pain and sciatica.12 VESCs may be present 
in the cervical, thoracic and lumbar spines, having even been 
documented in animal studies.13 The prevalence ranges from 

Table 1. Delta of difference in the VAS for the Modic classifications in the Conservative, Infiltration and Surgical groups. 

∆
(post-pre)

CI 95% ∆
(post-pre) CI 95% ∆

(post-pre) CI 95%

Conservative Infiltration Surgical
Modic 0 -1.20 (-2.13 - -0.28) -2.25 (-3.29 - -1.21) -3.96 (-4.63 - -3.29)

Modic I -0.98 (-1.98 – 0.02) -1.73 (-3.42 - -0.04) -4.36 (-5.24 - -3.48)

Modic II -1.95 (-3.03 - -0.87) -0.22 (-2.08 – 1.63) -5.14 (-6.22 - -4.05)
The deltas are adjusted using the baseline VAS values as covariable.

Table 2. Delta of difference in the Roland Morris for the Modic classifications in the Conservative, Infiltration and Surgical groups.

∆
(post-pre) CI 95% ∆

(post-pre) CI 95% ∆
(post-pre) CI 95%

Conservative Infiltration Surgical
Modic 0 -1.87 (-3.81 - 0.06) -3.33 (-5.23 -1.42) -9.26 (-10.91 - -7.61)

Modic I -3.24 (-5.33 - -1.14) -1.49 (-4.61 - 1.62) -9.67 (-11.83 - -7.50)

Modic II -2.74 (-5.00 - -0.47) -0.63 (-2.79 – 4.06) -10.00 (-12.60 - -7.38)
The deltas are adjusted using the baseline Roland Morris values as covariable.

Table 3. Delta of difference in the EQ-5D for Modic classifications in the Conservative, Infiltration and Surgical groups.

∆
(post-pre) CI 95% ∆

(post-pre) CI 95% ∆
(post-pre) CI 95%

Conservative Infiltration Surgical
Modic 0 0.13 (0.01 – 0.25) 0.27 (0.15 – 0.39) 0.50 (0.42 – 0.58)

Modic I 0.18 (0.06 – 0.31) 0.08 (-0.14 – 0.30) 0.59 (0.47 – 0.70)

Modic II 0.12 (-0.01 – 0.25) -0.09 (-0.30 – 0.13) 0.47 (0.34 – 0.60)
The deltas are adjusted using the baseline EQ-5D values as covariable. The assumed homogeneity of the variances was violated in the Infiltration group (Levene; P = 0.02); thus, the Kruskal-Wallis test was 
used for this group.

Table 4. Delta of difference in pain evaluated by the visual analog scale 
(VAS) for the Infiltration, Conservative and Surgical procedures.

Procedures ∆ (post-pre) CI 95%

Conservative -2.02* (-2.65 - -1.49)

Infiltration -1.63* (-2.34 - -0.93)

Surgery -3.77*# (-4.29 - -3.24)

*P < 0.001 in relation to the baseline values. #P < 0.001 in relation to the other procedures. The 
deltas are adjusted using the baseline VAS values as covariable; thus the adjusted baseline values 
are VAS pre = 6.83.

Table 5. Delta of difference in the Roland Morris for the Infiltration, 
Conservative and Surgical procedures. 

Procedures ∆ (post-pre) CI 95%

Conservative -4.00* (-5.28 - -2.71)

Infiltration -2.41* (-4.00 - -0.85)

Surgery -8.20*# (-9.38 - -7.02)

*P < 0.001 in relation to the baseline values. #P < 0.001 in relation to the other procedures. The 
deltas are adjusted using the baseline Roland Morris values as covariable; thus the adjusted baseline 
values are Morris pre = 13.67.

Table 6. Delta of difference in the EQ-5D for the Infiltration, Conservative 
and Surgical procedures.

Procedures ∆ (post-pre) CI 95%

Conservative 0.26* (0.19 - 0.34)

Infiltration 0.19* (0.11 - 0.28)

Surgery 0.40*# (0.34 - 0.47)

*P < 0.001 in relation to the baseline values. #P < 0.001 in relation to the other procedures. The 
deltas are adjusted using the baseline EQ-5D values as covariable; thus the adjusted baseline values 
are EQ-5D pre = 0.40.

Table 7. Absolute and relative frequency of the degenerative changes in 
the vertebral endplate according to the Modic classification.

Absolute frequency Relative frequency (%) IC (95%)

Modic 0 116 48.33 (42.04 – 54.68)

Modic I 70 29.17 (23.74 – 35.26)

Modic II 54 22.50 (17.64 – 28.25)
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18 to 62% in patients with low back pain, but with different dis-
tribution for each type.14-16 Types I and II are the most prevalent, 
but there is debate about which one would be the most prevalent 
in symptomatic patients.17 What is known is that changes in the 
endplate signal become more prevalent with increasing age and 
weight, and in males.17

These changes have three main characteristics in the lumbar 
spine. Modic et al. observed that the most common VESC topog-
raphy was L4-L5 and L5-S1.3 The distribution of type I and type II 
changes is in the anterior third of the vertebral endplate and those of 
type II are more common in the upper vertebral endplate than in the 
lower vertebral endplate.4 Chung et al. observed that asymptomatic 
VESCs are located in the higher levels (upper endplate of L3 and 
L4) and anteriorly, while symptomatic VESCs are in the lower levels 
(between levels L4-L5 and L5-S1).18 

Due to the evolutionary nature of the vertebral endplate signal, 
the type I change is considered the initial and most active stage of 
the process,4 and the presence of high levels of C-reactive protein, 
TNF-α, IL-6, IL-8 and PGE2.19,20 Weishaupt et al. showed that type 
II Modic changes are present in symptomatic individuals and can 
be as limiting as those of type I, even though this is considered a 
quiescent and less painful stage.21 

Only a portion of the VESC cases (20%) is correlated with an 
anatomopathological diagnosis such as infection, degenerative 
or immunological causes.17 Several studies have tried to correlate 
VESC with low back pain. Kuisma et al. observed a greater asso-
ciation between type I VESC at the L5-S1 level with low back pain 
than other associations.22 In a case study with a 5-year follow-up, 
Carragee et al. showed that a moderate or severe VESC was little 
associated with a poor prognosis in patients with persistent low back 
pain.23 Another study reported that type I VESC is not a risk factor 
for low back pain in their study of 131 asymptomatic patients, de-
pression being the only predictive factor of lumbar pain, while from 
the imaging findings, central stenosis and contact with the nerve 
root showed some association, but without statistical significance.24

Studies have reported that VESC may also be present, but less 
prevalent, in asymptomatic individuals. A study conducted with 228 
workers in the north of Finland reported the presence of Modic 
changes in asymptomatic individuals to be 11% (type I, 3%; type II, 

5%; type III, 3%).21 Chung et al. investigated the presence of Modic 
in 59 asymptomatic patients and observed 8 with type I, 15 with 
type II in 590 lumbar vertebral endplates, the type II changes being 
observed in the older individuals.18

The studies confirm that there is a relationship between VESC 
and discogenic pain, but there are controversies about the relation-
ship between signal changes and results following clinical interven-
tion or new low back pain.17 These controversies may stem from 
differences in the inclusion criteria, methodology and sample size, 
as well as from differences in patient treatment adherence, social 
and psychological factors.17

A study conducted with 178 patients who underwent microd-
iscectomy observed that patients with type I VESC had less but 
significant improvement 12 months after surgery than the other 
types, but without statistical significance.25 Tobacco use was the 
only significant factor.25 A study with a 10-year follow-up, conducted 
with 70 patients did not observe any significance in pain intensity, 
degree of disability, need for medical or surgical treatment (P>0.05) 
in type I, type II or type III Modic patients, even between patients with 
and without changes to the vertebral endplate signal (P>0.05).26 

CONCLUSION
This study is in line with the literature, failing to associate VESC 

with a prognosis in patients treated for low back pain and lumboscia-
tica. Patients without VESC with disabling pain were also observed, 
showing that this change is not specific to low back pain. 

There are several limitations in the study due to the small sample, 
its retrospective nature, and one-year follow-up. 
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