
Background: Sacroiliac joint (SIJ) abnormality is a potential source of low back pain (LBP), therefore 
numerous patients receive various treatments because of the degenerative changes of SIJ. However, the 
outcome is unfavorable for patients because these morphologic alterations are common but not the 
origins of LBP. Previous studies revealed lumbar fusion and transitional vertebra increased the prevalence 
of degeneration of SIJ. Lumbar disc herniation (LDH) is one of the most common lumbar diseases, but 
there is no study regarding the relationship between LDH and SIJ degradation.

Objectives: The aim of this study was to investigate the severity of SIJ degeneration in patients with 
LBP with LDH. The relationship between degenerative changes of SIJ and LDH was also assessed.

Study Design: Retrospective observational study.

Setting: This study was conducted in 2 medical centers located in southeast and midwest China, 
respectively.

Methods: Lumbar and pelvic computed tomography (CT) scans of patients with LDH (LDH group) from 
January 2016 to May 2020 were reviewed using a picture archiving and communication system. The 
control group was age, gender, and body mass index–matched patients with LBP without LDH. Patients 
underwent whole abdomen and pelvic CT examinations due to non-musculoskeletal disorders. Scores 
of SIJ degeneration were compared between patients with LDH and the control group. Differences in 
SIJ degeneration among patients with LDH with diverse characteristics, symptoms, and complications 
were also evaluated. Univariate and multivariate linear mixed model (LMM) was chosen to identify the 
factors associated with SIJ degeneration.

Results: CT examinations of 782 patients with LDH were assessed, whereas 223 patients were in 
the control group. The SIJ degeneration score of the LDH group and control group were 6.00 (5.00) 
and 3.00 (4.00) (P < 0.05). Age and whether patients suffered from LDH were included in the LMM, 
which involved all reviewed patients (P < 0.05). Regarding the characteristics of LDH, the patients with 
more herniated discs had more severe SIJ degeneration. The score of SIJ degradation in patients with 
upper LDH was significantly higher than the other patients with LDH (12.00 [4.00] vs. 6.00 [4.00]; 
P < 0.05). Similarly, more significant SIJ degeneration was observed in patients with LDH who had 
secondary lumbar spinal stenosis (10.00 [4.00] vs. 5.00 [4.00]; P < 0.05). The scores of SIJ degradation 
were significantly greater in patients with LDH with sciatica, numbness, weakness, and/or cauda equina 
syndrome. Age and LDH were identified as associated factors for more serious degeneration of SIJ 
among patients with LDH.

Limitations: The main limitation of this study was the retrospective observational nature. Hence our 
study described that SIJ degeneration was relevant to LDH, but the causal relationship was uncertain. 
Magnetic resonance imaging was not chosen in this study.

Conclusions: The SIJ degeneration in patients with LDH was more serious than in individuals without 
LDH. SIJ degeneration was more significant in patients with LDH with more pathological alterations, 
symptoms, and complications. Age and LDH relate to SIJ degeneration. Therefore the diagnosis and 
selection of treatment for SIJ changes should comprehensively consider the coexistence of LDH.

Key words: Lumbar disc herniation, low back pain, sacroiliac joint, degeneration, sciatica, numbness, 
weakness, cauda equina syndrome, computed tomography, linear mix model
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AApproximately 80% of people experience 
a period of low back pain (LBP) at some 
point in their lifetime. Because of its high 

prevalence and critical contribution to disability, 
LBP raises a considerable financial burden for both 
patients and medical insurance systems. Because 
a wide range of diseases may present as LBP, its 
diagnosis and differential diagnosis are difficult in 
some cases (1).

Sacroiliac joints (SIJs) have a bearing on 13% to 
42% of LBP (2,3). However, SIJ dysfunction is difficult 
to diagnose because there are rarely established 
methods to support the diagnosis. Previous studies in-
dicated physical examinations of SIJ lacked diagnostic 
value because of their limited reliability and validity 
(4,5). SIJ disorder ascribes to the abnormality of SIJ 
and its surrounding ligaments, whereas it is hard to 
clarify the abnormal structure when the provocation 
tests are performed (6,7). Besides, local anesthetic or 
glucocorticoid injection under fluoroscopy for SIJ has 
been considered as ideal diagnostic techniques for SIJ 
dysfunction, but the definition of positive response 
varies among different studies (6,8). The false-positive 
rate of these SIJ block treatments is up to approxi-
mately 20% (9).

Although computed tomography (CT) is an effec-
tive and convenient method for assessment of LBP in 
clinical practice, the diagnostic value of this imaging ex-
amination on SIJ dysfunction is poor (7). Unfortunately, 
some clinical practitioners diagnose SIJ dysfunction 
using a combination of LBP and morphologic changes, 
such as subchondral sclerosis, joint space narrowing, 
and osteophytes formation (6,10). These degenerative 
characteristics are common in the elder population and 
in individuals with high body mass index (BMI) (11,12). 
Inaccurate diagnosis leads to unreliable response if 
invasive therapy is prescribed (13).

Lumbar diseases are linked to the degeneration 
of SIJ as well. The prevalence rate of SIJ abnormal-
ity is 28.5% in patients with the transitional vertebra, 
which is significantly higher than the patients with LBP 
without transitional vertebra (14). However, no study 
has focused on the relationship between lumbar disc 
herniation (LDH) and degenerative changes of SIJ until 
now. Therefore this study attempted to evaluate the 
severity of SIJ degeneration in patients with LBP with 
LDH. We hypothesized that degenerative changes of 
SIJ were associated with the severity of LDH, therefore 
the relationship between the features of LDH and SIJ 
degradation was investigated further.

Methods

This retrospective, observational study was carried 
out at Guangdong Second Provincial General Hospital 
and Ganzi Tibetan Autonomous Prefecture People’s 
Hospital, which are located in southeast and midwest 
China, from January 2018 to May 2020. Institutional re-
view boards of both hospitals approved this study with 
a waiver of informed consent for retrospective review 
of medical records (2019-YXLL-001 and 2018-GYY-01).

Patients
Patients with LBP whose duration was longer than 

3 months received CT scans for the lumbar and pelvis. 
Radiologic images of patients with LDH (LDH group) 
were retrospectively reviewed, except for individuals 
who suffered from the following conditions: (1) con-
genital spinal abnormalities; (2) coexistent or preex-
isting spine pathology, including one or more bone 
bridge formation from L1-2 to L5-S1, spondylolisthesis, 
fracture, infection, and/or tumor; (3) history of lumbar 
surgery; (4) inflammatory back pain and/or buttock 
pain (15); (5) neurologic disease, except secondary 
lumbar spinal stenosis (LSS); (6) metabolic disorders or 
rheumatic diseases; and/or (7) pregnant women. 

The other CT scan images of age-, gender-, and 
BMI-matched patients with LBP were reviewed (control 
group). Patients underwent whole abdominal and pel-
vic CT examination because of abdominal and/or pelvic 
disorders, while lumbar spinal diseases were ruled out. 
Patients with one or more of the following conditions 
were also excluded: (1) history of lumbar invasive treat-
ment; (2) inflammatory LBP and/or buttock pain; (3) 
neurologic, metabolic, or rheumatic diseases; and/or 
(4) pregnancy.

Imaging and Clinical Assessment
CT examinations were performed on 2 different 

scanners in 2 centers. One was a 256-slice CT scanner 
(Philips Brilliance iCT, Philips Healthcare, Amsterdam, 
the Netherlands) and the other was a 128-slice CT scan-
ner (Siemens Definition, Siemens Medical Solutions, 
Erlangen, Germany). Evaluation of LDH and SIJ degen-
eration was performed through a picture archiving 
and communication system (Infinitt PACS, Hangzhou, 
China). Axial, coronal, sagittal, and 3-dimensional 
reconstructed images were assessed by 2 experienced 
rheumatologists who have been trained in musculo-
skeletal radiology, and who were blinded to any clinical 
information.

In the assessment of LDH, levels of disc herniation 
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were recorded. Upper 
LDH referred to the pa-
tients who had LDH at 
L1-2 and/or L2-3 (16). Di-
agnosis of secondary LSS 
was used as the criteria, 
which were mentioned 
by Andreisek et al (17). 
A scoring system was 
chosen for evaluating 
degenerative changes 
of SIJ by gauging joint 
space narrowing, os-
teophytes, subchondral 
sclerosis, cysts, and vac-
uum phenomena (Fig. 
1). The maximum points 
were 18 for each person 
(Table 1) (10).

Demographic infor-
mation of all patients 
was collected prior to 
CT scans, including age, 
gender, and BMI. The du-
ration and Visual Analog 
Scale (VAS) of LBP and 
the departments that 
patients attended were 
recorded. Regarding 
symptoms and physical 
examination, unilateral 
and/or bilateral numb-
ness, weakness, and 
the positive standard 
straight leg raising test 
(SLR) were assessed. 
Sciatica was defined as 
the pain that radiated to 
the posterior thigh and 
extended to the lower extreme, while the pathway of 
pain was comparable with LDH at the corresponding 
level and side according to CT scan (18). Cauda equina 
syndrome (CES) referred to the dysfunction of micturi-
tion, defecation, and/or sexual function and sensory 
disturbance of the saddle area (19).

Statistical Analysis
Statistical analyses were performed using SPSS 

version 22.0 (IBM Corporation, Armonk, NY). Inter- 
and intraobserver correlations of SIJ degeneration 

Fig. 1. Alteration of  right SIJs in the CT scans. (A) Normal right SIJ, (B) focal joint space 
narrowing (arrow) and cyst (arrowhead), (C) general irregular joint space narrowing, (D) 
minor osteophytes (arrow), (E) prominence osteophytes (arrow), (F) right SIJ ankylosis 
(arrow), (G) minor subchondral sclerosis (arrow), (H) prominence subchondral sclerosis, (I) 
vacuum phenomenon (asterisk).

Table 1. Scoring system for unilateral SIJ degeneration.

Radiologic 
features 0 1 2 3

Joint space 
narrowing Normal Focal General 

irregular -

Osteophytes None Minor Prominent Ankylosis

Subchondral 
sclerosis None Minor Prominent -

Cysts None Exist - -

Vacuum 
phenomenon None Exist - -

Score of SIJ degeneration for each person is the sum of both SIJs.
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scores were calculated using the intraclass correlation 
coefficient (ICC). Continuous variables were expressed 
as median (interquartile range) and compared by the 
Mann-Whitney U test. Categorical variables and con-
stituent ratio were assessed through the χ2 test. Mul-
tiple comparisons were conducted using the Kruskal-
Wallis test. P value < 0.05 was considered statistically 
significant.

Univariate and multivariate linear mixed model 
(LMM) was used to identify factors associated with SIJ 
degeneration. The score of SIJ degeneration was the 
dependent variable. In the univariate LMM for all pa-
tients, covariates were age, gender, BMI, LDH, duration 
and VAS of LBP. Variables with statistical significance 
were modeled with fixed effects. Interaction between 
age and LDH (age × LDH) was included as a random 
effect. Similar methods were used to determine the 
relationship between SIJ degeneration and the charac-
teristics of LDH for patients with LDH.

Results

In 1,005 patients who were reviewed, the number 
of patients with LDH was 782. The LDH group and 
control group shared similar demographic features (P > 
0.05, Table 2). Patients suffered from digestive, urinary, 
and/or genital diseases in the control group. Regarding 
the patients with LDH, 227 (29.03%), 335 (42.83%), and 

220 (28.13%) of them attended the emergency depart-
ments, outpatient clinics, and inpatient wards, which 
were similar to the control group (76 [34.08%], 101 
[45.29%], and 46 [20.63%]; P > 0.05).

ICCs of inter- and intraobserver agreement in the 
score of SIJ degeneration were 0.94 (95% confidence 
interval [CI], 0.93–0.95) and 0.95 (95% CI, 0.94–0.96), 
respectively. Based on the comparable demographic 
background, the SIJ degeneration score of the LDH 
group and control group were 6.00 (5.00) and 3.00 
(4.00). The difference reached statistical significance 
(P < 0.05), therefore SIJ degeneration of patients with 
LDH was worse than the LDH-free individuals.

Table 3 displays the result of LMM for our patients. 
Univariate analysis revealed age, BMI, and LDH related 
to degeneration of SIJ (P < 0.05), therefore their fixed 
effects were further evaluated. Multivariate analysis 
showed age and LDH associated with the score of SIJ 
degeneration (P < 0.05), whereas age × LDH did not 
reach statistical significance (P > 0.05).

Characteristics of LDH were investigated further. 
The 1,586 herniated discs in 782 patients included 41 
discs (2.59%) at L1-2, 95 discs (5.99%) at L2-3, 199 discs 
(12.55%) at L3-4, 565 discs (35.62%) at L4-5, and 686 
discs (43.25%) at L5-S1. Also, 53 (6.78%), 72 (9.21%), 
120 (15.35%), 145 (18.54%), and 392 (50.13%) patients 
had 1 to 5 levels of LDH. Figure 2 displays the score of 
SIJ degeneration, while differences reached statistical 
significance among patients with 1 to 5 levels of LDH 
(P < 0.05).

One hundred and sixteen patients (14.83%) suf-
fered from upper LDH. The scores of SIJ degeneration 
between patients with LDH with or without upper discs 
involvement were 12.00 (4.00) and 6.00 (4.00), respec-
tively (P < 0.05). Two hundred and sixty-six patients 
with LDH (14.83%) had secondary LSS. Their score of SIJ 
degeneration was 10.00 (4.00), which was significantly 
higher than those patients without this complication 
(5.00 [4.00], P < 0.05).

Table 2. Demographic and clinical information of  patients.

Parameters
LDH Group
(n = 782)

Control Group
(n = 223)

P 
Value

Age (years) 48.50 (24.00) 49.00 (34.00) 0.11

Gender 
(male/female) 313/469 102/121 0.13

BMI (kg/m2) 23.88 (4.43) 23.47 (4.76) 0.27

Duration of LBP 
(years) 1.04 (1.30) 1.13 (1.09) 0.13

VAS of LBP 7.00 (4.00) 7.00 (3.00) 0.10

Table 3. LMM for all patients.

Variables
Univariate Model Multivariate Model

Estimate 95% CI P Value Estimate 95% CI P Value

Age 0.17 0.17–0.18 < 0.01 0.17 0.03–0.31 0.04

BMI 0.08 0.02–0.13 0.01 0.01 –0.01 to 0.04 0.27

LDH 2.44 1.92–2.96 < 0.01 1.27 0.65–1.88 < 0.01

Gender –0.30 –0.76 to 0.16 0.20 – – –

Duration of LBP 0.12 –0.08 to 0.21 0.24 – – –

VAS of LBP –0.05 –0.17 to 0.07 0.39 – – –
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Regarding the symptomatology, sciatica was 
highly prevalent in our patients with LDH, which 
affected 292 (37.34%) patients. Their degeneration 
of SIJ was more serious, compared with the other 
patients with LDH (10.00 [3.00] vs. 5.00 [3.00]; P < 
0.05). Two hundred and seventy-three (34.91%) pa-
tients with LDH complained of the numbness of their 
lower extremes. Their score of SIJ degeneration was 
11.00 (2.00), which was significantly higher than the 
patients with LDH without numbness (5.00 [3.00]; P < 
0.05). Weakness of legs was reported in 224 (28.64%) 
of our patients with LDH. Their severity of SIJ degra-
dation was significantly greater than the other pa-
tients with LDH (10.00 [2.00] vs. 5.00 [3.00]; P < 0.05). 
Physical examinations showed 386 (49.36%) patients 
with LDH had a positive result of SLR, but their score 
of SIJ degeneration was comparable to the other pa-
tients with LDH (6.00 [6.00] vs. 6.00 [5.00]; P > 0.05). 
Only 10 (1.28%) patients with LDH suffered from 
CES, while their score of SIJ degradation was 14.50 
(4.00), which was significantly higher than the other 
patients with LDH (6.00 [5.00]; P < 0.05).

In the LMM for patients with LDH, univariate 
analysis showed age, BMI, duration of LBP, and charac-
teristics of LDH, except SLR, were related to the severity 
of SIJ degeneration (Table 4). Because levels of LDH, 
upper LDH, secondary LSS, sciatica, numbness, weak-
ness, and CES significantly correlated with each other 
(P < 0.05), one of them could be included in a multi-
variate LMM. Therefore 7 models were used to explore 
the relationship between LDH and SIJ degradation. 
Relationship between features of LDH and SIJ degen-
eration are shown in Table 5, whereas the association 
between clinical manifestations and degradation of SIJ 
are displayed in Table 6. All models revealed age and 
LDH associated with the score of SIJ degeneration (P 
< 0.05). Age × features of LDH did not reach statistical 
significance (P > 0.05).

Discussion

LBP is highly prevalent in the middle-aged and el-
derly population. Chronic LBP with a duration of more 

Fig. 2. The score of  SIJ degeneration in patients with 
different LDH levels.

Table 4. Univariate LMM for patients with LDH.

Variables Estimate 95% CI P Value

Age 0.18 0.17–0.19 < 0.01

Gender –1.26 –0.62 to 0.37 0.62

BMI 0.08 0.01–0.14 0.02

Duration of LBP 0.24 0.03–0.44 0.02

VAS of LBP –0.09 –0.21 to 0.03 0.16

Levels of LDH 2.00 1.87–2.13 < 0.01

Upper LDH –4.68 –5.28 to –4.09 < 0.01

Secondary LSS –4.40 –4.81 to –4.00 < 0.01

Sciatica –5.79 –6.08 to –5.50 < 0.01

Numbness –5.76 –6.07 to –5.45 < 0.01

Weakness –5.78 –6.13 to –5.43 < 0.01

SLR –0.41 –0.89 to 0.07 0.10

CES –6.95 –9.05 to –4.85 < 0.01

Table 5. Multivariate LMM about features of  LDH.

Variables
Model 1 Model 2 Model 3

Estimate 95% CI P Value Estimate 95% CI P Value Estimate 95% CI P Value

Age 0.14 0.13–0.15 < 0.01 0.17 0.16–0.18 < 0.01 0.16 0.15–0.17 < 0.01

BMI 0.01 –0.01 to 0.04 0.32 0.02 –0.01 to 0.05 0.18 0.03 0.00–0.06 0.07

Duration of LBP 0.15 0.05–0.24 < 0.01 0.12 0.01–0.21 0.03 0.11 0.01–0.21 0.03

Levels of LDH 0.75 0.62–0.87 < 0.01 – – – – – –

Upper LDH – – – –0.99 –1.37 to –0.61 < 0.01 – – –

Secondary LSS – – – – – – –1.04 –1.35 to –0.73 < 0.01
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than 4 weeks corresponds to lumbar discopathy on 
CT or magnetic resonance imaging (MRI) examination 
(20). However, abnormality in many different structures 
can result in LBP including but not limited to the patho-
logical changes in the intervertebral discs and vertebral 
bodies. SIJ abnormality may act as a possible source 
of LBP. Some clinical practitioners ascribe LBP to the 
degenerative changes of SIJ, without considering the 
other underlying causes. Then the unnecessary invasive 
interventions are administered, while poor responses 
in patients are commonly reported. The key point is 
the unawareness of the relationship between lumbar 
diseases and morphologic alterations of SIJ, therefore 
we sought to evaluate the link between LDH and the 
degradation of SIJ. This study reveals SIJ degeneration 
is more serious in patients with LDH, compared with 
the control individuals. The greater severity of LDH, 
more symptoms and/or complications relates to more 
significant changes in SIJ as well. The relationship be-
tween LDH and SIJ degeneration is comparable to that 
between age and the degradation of SIJ.

Because gender, age, and BMI may link to the 
severity of SIJ degeneration, age-, gender-, and BMI-
matched patients with LBP were set as the control group 
(11,21). Based on a similar background, the score of SIJ 
degeneration in the LDH group was significantly higher 
than the control group. Previous studies proved lumbar 
diseases trigger abnormality of SIJ. For example, Lee et 
al (22) found 38 patients who developed new-onset SIJ 
pain in 317 individuals who underwent lumbar fusion. 
This operation also leads to the degradation of SIJ in CT 

assessments (23). In terms of some degenerative lumbar 
spinal disorders, mobility of SIJ markedly decreases, ac-
cording to a study that used low-dose 3-dimensional CT 
to monitor the kinematic properties (24). Telli et al (25) 
also showed SIJ dysfunction was a common complica-
tion in one-third of patients with LDH. These studies 
support our results, which indicates that patients with 
LDH may have more radiologic changes. A probable 
explanation for this phenomenon is that alterations 
of lumbar may change the angular motions and stress 
across SIJ (26).

To find potential factors related to the degenera-
tion of SIJ, univariate and multivariate analyses were 
performed. Regarding the non-normal distribution of 
continuous variables, LMM was chosen in this study 
(27). Age and whether individuals suffered from LDH 
related to the severity of SIJ degeneration. It is well 
established that age is one of the most critical contribu-
tors to the degenerative change in the musculoskeletal 
system, while it is intriguing that LDH is as important 
as age in the model (28). Limited studies point out that 
SIJ degradation is relevant to BMI and gender, but this 
research did not detect any clue among these issues 
(12,29).

The association between SIJ degradation and the 
characteristics of LDH was further evaluated. Recent 
evidence suggests that multiple operative segments 
in the lumbar spine significantly increase the risk of 
postoperative SIJ disorder, compared with a single seg-
ment (30). Likewise, a lumbar or lumbosacral fusion of 
multiple segments raises the incidence of SIJ pain (31). 

Table 6. Multivariate LMM about symptoms and complication of  LDH.

Variables
Model 1 Model 2 Model 3 Model 4

Estimate 95% CI
P 

Value
Estimate 95% CI

P 
Value

Estimate 95% CI
P 

Value
Estimate 95% CI

P 
Value

Age 0.12 0.11–
0.13 < 0.01 0.16 0.11–

0.14 < 0.01 0.14 0.13–
0.15 < 0.01 0.18 0.17–

0.18 < 0.01

BMI 0.02 –0.01 to 
0.05 0.13 0.03 0.00–

0.06 0.02 0.04 0.01–
0.07 0.01 0.03 –0.01 to 

0.06 0.12

Duration
of LBP 0.13 0.04–

0.23 0.02 0.12 0.02–
0.21 0.02 0.13 0.03–

0.22 0.01 0.07 –0.04 to 
0.18 0.21

Sciatica –2.49 –2.87 to 
–2.11 < 0.01 – – – – – – – – –

Numbness – – – –2.28 –2.66 to 
–1.90 < 0.01 – – – – – –

Weakness – – – – – – –1.68 –2.11 to 
–1.26 < 0.01 – – –

CES – – – – – – – – – –1.19 –2.35 to 
–0.04 0.04
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Despite nearly 70% of patients with LDH only had 1 
or 2 herniation levels, we found that SIJ degeneration 
was more severe in patients with increasing numbers of 
LDH. This result may be explained by the fact that LDH 
changed the biomechanical patterns of SIJ behavior. A 
recent microstructural observation showed stress trans-
duction in patients with LDH was different from normal 
individuals because of the abnormal interlamellar ma-
trix and lamellae (32). Accompanying with deficiency 
of lumbar motion in patients with LDH, compensatory 
movement and stress of SIJ increase, which may cause 
structural alterations of these joints (33,34).

Upper LDH accounted for less than 3% in all en-
rolled patients with LDH, which is far less common 
than LDH at L4-5 and L5-S1. Because our patients with 
LDH were older compared with previous studies (16), a 
higher proportion of patients had LDH at L1-2 and/or 
L2-3. Their score of SIJ degeneration was significantly 
higher than the other patients with LDH. A possible 
explanation is that SIJ connects the spine and lower ex-
tremities, which are involved in spinopelvic alignment. 
Upper LDH is related to the change of spinopelvic sagit-
tal alignment, which triggers the degenerative changes 
of SIJ accordingly (35).

Secondary lumbar stenosis, including spinal canal 
stenosis, foraminal stenosis, and lateral recess stenosis, 
is frequently seen in patients with LDH (17). Because 
the radiographic findings are not always consistent 
with the symptoms, our enrolled patients with LDH 
who had LBP clinically fulfilled the criteria of LSS (36). 
This study revealed the severity of SIJ degeneration was 
higher in patients with LDH with LSS than the other 
patients with LDH. Thus far, little is known about the 
relation between LSS and the alteration of SIJ. Free-
man et al (37) showed lumbar stenosis with neurogenic 
claudication may raise SIJ pain when the patients were 
walking with a flexed posture, while lumbar decom-
pressive surgery effectively alleviated this disorder. The 
likely explanation is that LSS leads to alteration of body 
position and gait, which causes an abnormality of SIJ 
(38,39).

Sciatica, numbness, and weakness of lower ex-
tremes were common manifestations of LDH, therefore 
this study assessed the relationship between these 
symptoms and the severity of SIJ degeneration further 
(40). We found that LDH with sciatica, numbness, and/
or weakness suffered from more severe degradation 
of SIJ. These symptoms attribute to the compression of 
nerve roots by abnormal intervertebral discs. Further-
more, long-term compression raises the tissue inflam-

matory process, impairment of intraneural microcir-
culation, and demyelination of nerve fiber (41). These 
neurologic deficits may change the gestures by altering 
muscle strength and the motion of joints, which raises 
an alteration of SIJ (38,39,42). SLR is widely performed 
to diagnose LDH with nerve root compression. How-
ever, our study did not reveal this physical examination 
relating to the alteration of SIJ. A possible explanation 
for this might be that the sensitivity and specificity of 
SLR are commonly affected by a sequence of factors, 
such as age, gender, pelvic rotation, and the elasticity 
and extensibility of the back and hamstring muscles 
(43,44). CES is a rare but serious neurologic complica-
tion of LDH. A previous study demonstrated CES and 
LDH shared similar prognostic factors, including age, 
gender, and BMI, which indicated severe CES may re-
late to more significantly degenerative changes of SIJ 
(45). Our findings were consistent with this report.

Because the degree of SIJ degeneration linked to 
the severity of LDH, we attempted to investigate the 
relevance between SIJ degeneration and the character-
istics of patients with LDH. As in the earlier-mentioned 
results, features, symptoms, and complications of LDH 
closely related to the severity of SIJ degeneration, 
which is comparable to age. Intriguingly, the duration 
of LBP may correlate with SIJ degradation. Previous 
studies reveal the prolonged duration of symptoms in 
patients with LDH may relate to poor prognosis and 
worse therapeutic outcomes (46,47). However, no re-
search concerns the relationship between morphologic 
changes of SIJ and the duration of LBP in patients with 
LDH until now.

SIJ is diarthrodial articulations that transmit loads 
from the upper body to the lower extremities. The pre-
vious biomechanical study revealed the pressure gener-
ates a high fraction at the articular cartilage surface, 
which leads to degenerative changes in the long-term 
(48). LDH decreases the normal lumbar curve and cre-
ates muscular stiffness, which considerably promotes 
the process of SIJ degeneration (49). In other words, 
LDH is a critical factor related to the degradation of 
SIJ. Because current clinical studies of invasive treat-
ment for SIJ disorders have displayed mixed results, 
clinical practitioners must comprehensively consider all 
relevant patient-associated factors and be cautious in 
attributing LBP to degenerative changes of SIJ (50,51).

Limitations
Several limitations should be addressed to the 

present study. First, the main limitation was the ret-
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