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ABSTRACT

Introduction: the sacroiliac joint causes pain in 10 to 25% of patients with mechanical low back pain or symptoms radiating to
the lower limbs. In the absence of trauma, metabolic disease, and collagen disease, its role in the pathophysiology of low back
pain is not yet fully understood. The objective is to study the sagittal pelvic anatomy through the measurement of pelvic incidence
(P1) in patients with sacroiliac pain in the workplace compared to asymptomatic patients. Materials and Methods: a retrospective
observational analytical study of adult patients with sacroiliac pain diagnosed with CT-guided block in an occupational pathology
center during January 2015 and December 2018. The comparison group was a random sample of patients without pelvic or lumbo-
sacral pathology studied with CT of the pelvis and spine during the same period. Results: the mean Pl in patients with sacroiliac
pain was 52.57 (SD 9) and 46.52 (SD 9) in the group of healthy patients. The difference was statistically significant with the higher
PI values in patients with sacroiliac pain (p 0.042). Conclusion: patients with sacroiliac pain had a higher pelvic incidence than
healthy patients, with a statistically significant difference in our study.
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Estudio de la anatomia sagital de la pelvis de pacientes con dolor sacroiliaco en el ambito laboral

RESUMEN

Introduccion: La articulacion sacroiliaca es el origen del dolor en el 10-25% de los pacientes con lumbalgia mecanica. Si no hay
traumatismos, tumores, enfermedades metabdlicas ni colagenopatias, su papel en la fisiopatologia del dolor lumbar ain no esta
completamente dilucidado. El objetivo fue estudiar la anatomia sagital de la pelvis a través de la medicion de la incidencia pélvica
en pacientes con dolor sacroiliaco en el ambito laboral frente a personas asintomaticas. Materiales y Métodos: Estudio analitico,
observacional, retrospectivo de pacientes con dolor sacroiliaco diagnosticados mediante un bloqueo guiado por tomografia com-
putarizada en un centro de patologia laboral, entre enero de 2015 y diciembre de 2018. El grupo de comparacion fue una muestra
aleatoria de personas sin enfermedad de la pelvis o lumbosacra estudiados con tomografia computarizada de pelvis y columna
durante el mismo periodo. Resultados: La incidencia pélvica media en pacientes con dolor sacroiliaco fue 52,57 (DE 9) y 46,52
(DE 9) en el grupo de personas sanas. La diferencia fue estadisticamente significativa con valores mayores de incidencia pélvica
en pacientes con dolor sacroiliaco (p 0,042). Conclusién: Los pacientes con dolor sacroiliaco presentaron una mayor incidencia
pélvica que las personas sanas, con una diferencia estadisticamente significativa en nuestro estudio.
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Nivel de Evidencia: IV

INTRODUCTION

The sacroiliac joint (SIJ) is the origin of pain in 10-25% of patients with mechanical low back pain or symptoms
radiating to the lower limbs.' Its role in the pathophysiology of low back pain is not yet fully elucidated when there
are no trauma, tumors, metabolic diseases, or collagen diseases.’
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The SIJ has limited mobility, perhaps because only two-thirds of it has synovial characteristics. The rest has fi-
brocartilage and an intricate set of ligament connections that provide intrinsic stability. The rudimentary posterior
capsule is reinforced by strong extrinsic ligaments. It is reasonable then that its main function is to provide stability
and allow load transmission from the trunk to the lower limbs.’

Pelvic incidence (PI), the angle described by Duval-Beaupere, determines the position of the upper endplate of
S1 and its relationship with the center of rotation of both hips.* It is unique and individual and provides information
on the sagittal anatomy of the pelvis. It is variable during growth and stable in skeletal maturity. The invariance of
this angle in the adult is subject to the stability of the sacroiliac junction.** The average PI is 55° + 10° with a wide
normal range (35° to 85°).°

Patients with very low PI have a short anteroposterior pelvic axis configuring a “vertical pelvis”, the femoral
heads are located below the upper endplate of S1. In contrast, very high PIs with a long anteroposterior axis con-
figure a horizontal pelvis, with femoral heads positioned anterior to the upper endplate of S1.”

Patients with a low PI have a lower reserve of pelvic retroversion as opposed to those with a very high PI. Pelvic
retroversion, a key compensatory mechanism in the adaptation to the standing posture of the human being, depends
on the mobility of the hips and the muscular action of the glutes and extensor muscles of the spine. These allow
extending the hips and horizontalizing the upper endplate of the sacrum, and they intervene in sacroiliac mobility
together with the pyramidalis and biceps femoris.*”

We posed the following research question: are there differences in the sagittal anatomy of the pelvis, as measured
by PI, between patients with sacroiliac pain and asymptomatic people?

The objective was to study PI in patients with sacroiliac pain in the workplace, comparing them with asymptom-
atic people. The secondary objective was to study the value of PI in symptomatic patients, according to treatment
time until the resolution of symptoms (<4 weeks or >4 weeks).

MATERIALS AND METHODS

We carried out a retrospective, analytical, observational study of adult patients with sacroiliac pain diagnosed
with computed tomography(CT)-guided sacroiliac block in an occupational pathology referral center, between
January 2015 and December 2018. A random sample of people without pelvic or lumbosacral disease evaluated in
our center by CT of the pelvis and spine during the same period was used as a comparison group.

The inclusion criteria were patients evaluated with CT of the lumbosacral spine and pelvis, with a scout view
lateral scan that allowed visualization of the lumbosacral region and both hips. The exclusion criteria were: 1)
disease of the pelvis and both hips, 2) sacroiliac syndrome secondary to lumbosacral fusion, vertebral deformity,
collagen diseases, tumors, infections, and use of thoracolumbar orthosis, 3) radiographic image of advanced sac-
roiliitis (grades 3 and 4 of the modified New York classification), 4) recent high-energy pelvic trauma (<1 year), 5)
multiple previous workplace accidents (2 or more different accidents in one year), 6) incomplete medical records
or studies that were technically inadequate for measurement.

The patients treated with CT-guided sacroiliac block were grouped considering only those with a positive re-
sponse. A “positive response” was defined as a >75% reduction in the pre-block pain score according to the visual
analog scale after the intervention for more than two hours.'”

All patients with sacroiliac pain in our center underwent the same diagnostic and therapeutic scheme in collabo-
ration with the kinesiology team. In the event of a first episode of positive sacroiliac symptoms (painful palpation,
positive pain-provoking maneuvers), conservative treatment was indicated:

1. Acute phase (1-3 days): rest, nonsteroidal analgesics.

2. Recovery phase (3 days to 8 weeks): joint mobilization, physical therapy.

3. Maintenance phase: changes in postural dynamics.

Patients with persistent symptoms after 10 sessions underwent a CT-guided sacroiliac block for diagnostic and
therapeutic purposes.

Rev Asoc Argent Ortop Traumatol 2021; 86 (6): 747-754 * ISSN 1852-7434 (online)



Sagittal Anatomy of the Pelvis and Sacroiliac Pain

Procedure technique

The patient is in the prone position; landmarks of superficial anatomy, midline, and iliac crest are marked. The
skin is infiltrated locally with 1% lidocaine, a 22G spinal needle is entered into the sacroiliac joint, corroborating
with tomographic sections as shown in Figure 1. 1 ml of 0.5% bupivacaine (40 mg), 2 ml of lidocaine, and 3 ml of
triamcinolone are infiltrated.

Figure 1. Multiplanar computed tomography reconstruction image.

Study variables

The following variables were recorded from the file of medical records and images:

Demographic variables: age and sex.

Radiographic variables:

- PI (angle between the center of rotation of both hips and the perpendicular to the center of the upper sacral
endplate) (Figure 2).}

- Radiographic classification of sacroiliac pathology according to the modified New York criteria: grade 0 = nor-
mal, grade 1 = image suggestive of sacroiliac inflammation, grade 2 = sclerosis or localized degenerative changes,
without joint space compromise, grade 3 = advanced compromise, sclerosis, geodes, reduced joint space, bony
bridges, grade 4 = sacroiliac ankylosis."'

Clinical variables:

- Traumatic history: trauma (direct or indirect), cyclical efforts (by repetition).

- Days of treatment after CT-guided sacroiliac block: this numerical variable was configured as a nominal vari-
able for analysis in two groups according to the presence or absence of symptoms (persistent or recurrent) 30 days
after the block.

Through the SPSS Statics 25 program, a random sample of patients was selected from the total number of pa-
tients. These patients were studied with lumbopelvic CT, which showed that no disease of the pelvis or lumbosa-
cral spine was observed in these patients during the study period, which corroborated the previous hypothesis that
there were no statistically significant differences with respect to age and sex.

In addition, patients with sacroiliac pain were divided into two groups according to the days of treatment after
CT-guided sacroiliac block, to compare their PI value and the presence or absence of symptoms (persistent or
recurrent) 30 days after the block.

Radiographic measurements were performed with the Surgimap for Windows Version 2.3.0 program.'”
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Figure 2. Radiographic measurement of pelvic incidence.

Statistical analysis

The categorical variables were expressed in number and percent relative frequency, and were analyzed with the
chi-square or Fisher tests. The interval variables were described with the average and its measure of dispersion
(standard deviation, SD). For the comparison of continuous variables, Student’s t-test or Wilcoxon’s rank-sum test
were used, according to the expressed distribution. A p-value <0.05 was considered statistically significant. The
SPSS Statics 25 program was used for the analysis.

RESULTS

Between January 2015 and December 2018, 830 CT scans of the lumbopelvic region were performed. Sixty-six
patients had a CT as a guide for sacroiliac analgesic blocks; of this last group, 45 were excluded due to lumbosacral
fusion (5 cases), use of a thoracolumbar orthosis (4 cases), previous pelvic fracture (10 cases), sacroiliac osteosyn-
thesis (10 cases), incomplete studies (5 cases), repeated blocks (6 cases), and negative response (5 cases). Thus, a
group of 21 patients was formed.

Of 764 people with lumbar spine and pelvic CT without disease in any of those regions, 20 were excluded be-
cause they did not have a lateral scan, and 30 because the hips were not completely visualized in the image.
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Finally, from this population, an exact random sample of 21 patients was selected as a comparison group.

There were no statistically significant differences regarding age (p 0.330) and sex (p 1000) between both groups.
The average PI in patients with sacroiliac pain was 52.57 (SD 9) and 46.52 (SD 9) in the other group. The differ-
ence was statistically significant with higher PI values in patients with sacroiliac pain (p 0.042). The results are
summarized in Table 1. No significant differences were obtained according to age, sex, trauma history, and radio-
graphic classification of the SIJ between patients with symptoms that lasted <30 days post-block and those with
symptoms that persisted beyond 30 days (Table 2).

Table 3 shows the individual data (age, sex, and PI value) of the patients with sacroiliac pain and those of the
comparison group included in the analysis.

Table 1. Variables according to the diagnosis

Patients with sacroiliac pain Healthy people
n=21) m=21)

Age, average (SD) 34 (8) 37 (10) 0.330
CI95% 30-38 32-42

Sex, n (%)
Male 13 (61.9) 14 (66.7) 1.000
Female 8 (38.1) 7 (33.3)

Pelvic incidence, average (SD) 52.57 (9) 46.52 (9) 0.042
CI95% 48-56 42-51

SD = Standard Deviation

Table 2. Variables depending on the duration of symptoms.

<30 days >30 days
n=9) n=12)

Age, average (SD) 31(9) 36 (8) 0.229
CI95% 25-38 31-40

Sexo, n (%) 0.367
Male 7(78) 6 (50)
Female 2 (22) 6 (50)

Pelvic incidence, average (SD) 53 (9) 53 (9) 0.956
CI95% 45-59 47-58

New York Classification, n (%)
Grade 0-1 7 (78) 8 (67) 0.659
Grade 2 2 (22) 4 (33)

Trauma, n (%)
Trauma (direct or indirect) 7 (78) 10 (83) 1.000
Cyclical efforts 2(22) 2(17)

SD = Standard Deviation
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Table 3. Individual data of patients with sacroiliac pain and asymptomatic.

I S = e
1 Sacroiliac pain 24 M 38
2 Sacroiliac pain 37 M 42
3 Sacroiliac pain 29 F 44
4 Sacroiliac pain 42 M 44
5 Sacroiliac pain 19 M 45
6 Sacroiliac pain 44 M 46
7 Sacroiliac pain 48 M 47
8 Sacroiliac pain 39 M 47
9 Sacroiliac pain 23 F 47
10 Sacroiliac pain 29 F 49
11 Sacroiliac pain 28 F 51
12 Sacroiliac pain 31 M 51
13 Sacroiliac pain 32 M 54
14 Sacroiliac pain 34 F 58
15 Sacroiliac pain 48 M 58
16 Sacroiliac pain 38 F 58
17 Sacroiliac pain 25 M 61
18 Sacroiliac pain 32 M 61
19 Sacroiliac pain 37 M 65
20 Sacroiliac pain 44 F 65
21 Sacroiliac pain 33 F 73
22 Asymptomatic 44 M 28
23 Asymptomatic 29 M 29
24 Asymptomatic 26 F 29
25 Asymptomatic 39 M 39
26 Asymptomatic 36 F 40
27 Asymptomatic 31 F 42
28 Asymptomatic 23 F 43
29 Asymptomatic 32 F 43
30 Asymptomatic 47 M 46
31 Asymptomatic 59 M 48
32 Asymptomatic 49 M 48
33 Asymptomatic 43 M 48
34 Asymptomatic 30 M 49
35 Asymptomatic 47 M 52
36 Asymptomatic 56 M 53
37 Asymptomatic 40 F 55
38 Asymptomatic 45 M 55
39 Asymptomatic 23 M 56
40 Asymptomatic 26 M 57
41 Asymptomatic 30 M 57
42 Asymptomatic 23 F 60

M = male, F = female.
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DISCUSSION

The sacroiliac joint is a common cause of lumbosacral pain, especially in patients with repetitive and asymmet-
ric load activities."” Definitive diagnosis requires a careful approach to differentiate it from other painful topog-
raphies, such as the lumbar spine and hip, pain radiating to the gluteal region, and, especially, conditions that can
compromise the SIJ, such as ankylosing spondylitis, inflammatory bowel disease, psoriatic arthritis, infections,
tumors, metabolic disorders, degenerative disease, iatrogenic conditions, and collagen diseases.>'*

Several factors have been attributed to its etiology, such as degenerative disease, joint laxity, and trauma. Na-
gamoto et al. evaluated sacroiliac joint mobility in patients with degenerative lumbar disease and observed that
joint movement in this group was significantly greater than in healthy volunteers.'> This could be related to the
susceptibility of these patients to the development of sacroiliac pain.'® In our study, we decided to control these
variables excluding those patients with previous lumbosacral disease, fusion, and orthosis.

In a study of joint kinematics in patients with sacroiliac pain and healthy controls, Adhia et al. observed varia-
tions in joint biomechanics.'’

In recent decades, multiple authors have demonstrated the value of studying the sagittal anatomy of the pelvis
and spine.*? PI and spinopelvic parameters have been evaluated in multiple spinal diseases, such as spondylolis-
thesis and vertebral deformities. Likewise, the importance of its evaluation in the planning of surgeries for hip
joint replacement and femoroacetabular impingement has been determined. Cho et al. studied the sagittal sacro-
pelvic morphology and the spinopelvic balance in patients with sacroiliac pain during the postoperative period
of lumbar fusion surgeries. They found no differences in the measurement of PI between patients with sacroiliac
pain and asymptomatic patients. However, they obtained statistically significant differences in the increase in
pelvic retroversion in the postoperative period of patients with sacroiliac symptoms.'® In our study, we did not
measure spinopelvic parameters that estimate the degree of pelvic retroversion, such as pelvic tilt or sacral slope,
because these are measurements taken on dorsal decubitus CT.

Our study posed a concern not yet exposed in the current literature when studying the sagittal morphology of
the sacropelvic region of patients with sacroiliac pain. We did not obtain differences between the average PI of
our population and the values proposed in the literature.>® However, the significantly higher PI value in patients
with sacroiliac pain compared to asymptomatic patients (p .046) raises the future need to deepen the study of the
spinopelvic parameters of these patients.

The weaknesses of our study are associated with its retrospective nature and the small number of patients.
To the detriment of the statistical power of the study, we decided to control for variables that could operate as
confounding factors, excluding patients with previous diseases of the pelvis and spine, multiple occupational ac-
cidents, and high-energy pelvic trauma.

We consider it relevant to carry out studies with a higher level of evidence that allow us to estimate the relation-
ship between PI and the risk of sacroiliac pain.

CONCLUSION

Patients with sacroiliac pain had a higher PI than healthy people, with a statistically significant difference in our
study. We did not obtain differences based on the duration of the symptoms. We consider our contribution to the
sagittal anatomy of the pelvis in patients with sacroiliac pain is interesting because it provides information that is
unprecedented in the literature and provides considerations for the development of new hypotheses in the genesis
of sacroiliac pain.
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