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ABSTRACT 
 

There is increasing emphasis on the sagittal spino-pelvic alignment and its interpretation is of 
critical importance in the management of spinal disorders. The vertebral column shows a vital role 
in the funding and locomotion of the human body. The judgment of normality can be made possible 
by analyzing the normal patterns of sagittal curvature and characteristics of each pattern of sagittal 
curvatures. In our study the control group which comprised of 50 healthy volunteers exhibited a 
minimum pelvic incidence of 33° and a maximum of 60° with an average of 50.12°. The minimum 
pelvic incidence in the study group was 42° and the maximum was 75°.The average pelvic 
incidence in the low grade listhesis group was 57.78° and in the high grade listhesis group it was 
64.75°.The combined average of pelvic incidence angle in the study group was 58.34°and only one 
patient had a Pelvic incidence Angle of 75 degrees and the remaining three were only one patient 
had a Pelvic incidence Angle of 75 degrees and the remaining three were below 65 degrees. The 
objective of this study is to observe the parameters of sagittal and spino-pelvic balance in a sample 
of the Indian population consisting of volunteer asymptomatic individuals. 
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1. INTRODUCTION 
 
Pelvic vertebra is the key point connecting the 
trunk and the posterior limbs. As the femoral 
heads are mobile, it is a significant part in the 
orientation of the pelvic vertebra. The surface 
and the mandatory point is the point where the 
vertebral column rest on the sacral plateau. 
The incidence angle is the main characteristics 
of the pelvic and this also becomes the 
reference angle. It becomes the major 
parameter in balancing the spine. Pelvic tilt is 
the angle between a vertical line and the CS 
segment. The normal pelvis is horizontal, with 
symmetrical points at equal height. However, the 
geometry of the sagittal pelvic position is more 
complex. Characterisation of the sagittal balance 
of the pelvis requires the definition of certain 
parameters based on notable biomechanical 
features involved in the transmission of 
constraints [1]. The ''local'' sagittal imbalance 
of the lumbosacral junction is compensated 
by adjacent mobile segments in the upper 
lumbar spine, the pelvis orientation and the 
thoracic spine. The result is a not optimal 
but a satisfactory global sagittal balance of 
the trunk, even in the most severe grade of 
slipping. 
 
As we know that isthmic spondylolisthesis has a 
multifactorial origin its incidence is 4-8% in 
general population. Aim of our study is to 
assess the pelvic incidence angle in normal 
Indian population and Indian population with 
spondylolisthesis. 

 
2. METHODOLOGY 
 
We performed a prospective case–control 
study at Sree Balaji Medical College & Hospital, 
Chennai. A total of 50 normal volunteers without 
any history of back pain or any other spinal 
problems were included in this group-I and group 
II are patients with complaints of back pain or leg 
pain. Radiographs of the lumbar sacral spine 
were taken in anteroposterior view and in In 
group 2(study) additional to measuring the pelvic 
incidence, the spondylolisthesis was also 
graded. 

 
2.1 Patient Inclusion Criteria 
 
 Patients' age 18–45 years 
 Patients with chronic low backache and 

lumbar degenerative disorders.  
 Patients who have been operated for the 

above-mentioned pathology and are in the 
category of failed back syndrome, either 
because of persistent pain or requiring 
revision surgery or removal of the implant. 

 

2.2 Patient Exclusion Criteria 
 
 Patients with any other spinal pathology 

other than the above-mentioned.  
 Patients unwilling to give consent 
 Patients operated previously for any other 

spinal pathology. 
 
The study was approved by the Institutional 
Ethics Committee. After obtaining a proper 
written informed consent, these participants 
were examined clinically by two independent 
spine surgeons and underwent radiographic 
examination to establish the normal values [2-
10]. 
 

3. RESULTS AND DISCUSSION 
 

In our study the control group which comprised 
of 50 healthy volunteers exhibited a minimum 
pelvic incidence of 33° and a maximum of 60° 
with an average of 50.12°,wherease in a study 
by G.Vaz et al the incidence was 33° to 85. From 
the study it was confirmed that the pelvic 
incidence was lowerein women than men. 
 

In our study the study group consisted 50 
patients with Isthmic spondylolisthesis who were 
sub divided into two groups, low grade 
spondylolisthesis group and high grade 
spondylolisthesis group. The minimum pelvic 
incidence in the study group was 42° and the 
maximum was 75°.The average pelvic incidence 
in the low grade listhesis group was 57.78° and 
in the high grade listhesis group it was 
64.75°.The combined average of pelvic 
incidence angle in the study group was 58.34°.in 
a study performed by In a similar study by 
Hanson DS et al, the incidence was 47.4 
degrees. In the study group 4 patients had high 
grade listhesis, out of which only one patient had 
a Pelvic incidence Angle of 75 degrees and the 
remaining three were below 65 degree. We do 
support the theory that a high pelvic incidence 
predisposes an individual with spondylolysis to 
spondylolisthesis, however its prognostic role in 
assesing the severity of slip is doubtful. Our 
sample size might not be adequate, but in the 
study by Raphael Vialle et al it was observed that 
the pelvic incidence progressively increased in 
grade 1 to grade 3 spondylolisthesis group, but 
started showing a decline in the value in grade 4  
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Fig. 1. Listhesis grade- grade 2 Mrs.E,48 
yrs old female, PIA-70° 

Fig. 2. Listhesis grade- grade 1 Mrs.E,50 
yrs old Male, PIA-61° 

 
and grade 5 groups. The reason for this was 
postulated as this phenomenon is secondary to 
forces on the cranial sacral endplate in grade 
1, 2 and 3 patients. In Grade 4 and 5 
patients, the loss of contact between the L5 
vertebra and the sacral cranial endplate is 
responsible for a progressive sacral and pelvic 
retroversion. This phenomenon explains the 
vertical sacrum pattern in high-grade 
spondylolisthesis patients 

 
4. CONCLUSION 
 
In the study group the lowest pelvic incidence 
recorded was 42° and the maximum recorded 
was 75° with an average of 58.34°.ln the low 
grade spondylolisthesis group the average 
pelvic incidence was 57.78° and in the high 
grade spondylolisthesis group it was 
64.75°.Pelvic incidence is an important 
anatomical parameter in regulating the sagittal 
curvature of spine. 
 

DISCLAIMER 
 
The products used for this research are 
commonly and predominantly use products in 
our area of research and country. There is 
absolutely no conflict of interest between the 
authors and producers of the products 

because we do not intend to use these 
products as an avenue for any litigation but for 
the advancement of knowledge. Also, the 
research was not funded by the producing 
company rather it was funded by personal 
efforts of the authors. 
 

CONSENT AND ETHICAL APPROVAL  
 
The study was approved by the Institutional 
Ethics Committee. After obtaining a proper 
written informed consent, these participants 
were examined clinically by two independent 
spine surgeons and underwent radiographic 
examination to establish the normal values. 

 
COMPETING INTERESTS 
 
Author has declared that no competing interests 
exist. 
 

REFERENCES 
 
1. Berge C. Heterochronic processes in 

human evolution: an ontogenetic analysis 
of the hominid pelvis. Am J Phys 
Anthropol. 1998;105(4):441-459. 

2. Dubousset J, Charpak G, Dorion I, Skalli 
W, Lavaste F, Deguise J, Kalifa G, Perey 
S. Le syste'me EOS. Nouvelle imagerie 



 
 
 
 

Kumar; JPRI, 33(52B): 165-168, 2021; Article no.JPRI.72177 
 
 

 
168 

 

oste'o- articulaire basse dose en position 
debout. Me' moires de l'Acade'mie 
Nationale de Chirurgie. 2005;4:22-                 
27. 

3. During J, Goudfrooij H, Keessen W, et al. 
Toward standards for posture. Postural 
characteristics of the lower back system 
in normal and pathologic conditions. 
Spine. 1985;10:83-87. 

4. Duval-Beaupe're G, Schmidt C, Cosson 
P. A Barycentremetric study of the sagittal 
shape of spine and pelvis: The conditions 
required for an economic standing  
position. Ann Biomed Eng. 1992;20:451-               
462. 

5. Legaye J, Duval-Beaupe' re G, Hecquet 
Jet al. Pelvic incidence: a fundamental 
pelvic parameter for three-dimensional 
regulation of spinal sagittal curves. Eur 
Spine J. 1998;7:99-103. 

6. Vialle R, Levassor N, Rillardon L, 
Templier A, Skalli W, Guigui P. 
Radiographic analysis of the sagittal 
alignment and balance of the spine in 

asymptomatic subjects. J Bone Joint 
Surg Am. 2005;87-A:260-267. 

7. Lazennec JY, Riwan A, Gravez Fetal. 
Hip spine relationships: application to 
total hip arthroplasty. Hip Int. 
2007;17:91-104. 

8. Vaz G, Roussouly P, Berthonnaud E, 
Dimnet J.  Sagittal morphology and 
equilibrium of pelvis and spine. Eur 
Spine J. 2002;1(11):80-87 

9. Boulay C, Tardieu C, Hecquet J, Benaim 
C, Mitulescu  A, Marty C, Prat-Pradal D, 
Legaye J, Duval-Beaupe're G, Pe'lissier 
J. Anatomical reliability of two 
fundamental radiological and clinical 
pelvic parameters: incidence and 
thickness. Eur J Orthop Surg Traumatol 
2005;15:197-204 

10. Roussouly P, Gollogly S, Berthonnaud E 
et al. Sagittal alignment of the spine 
and pelvis in the presence ofL5-Sl 
isthmic lysis and low-grade 
spondylolisthesis. Spine. 2006;31:2484-
2490. 

 

© 2021 Kumar; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/72177 

http://creativecommons.org/licenses/by/2.0

	/Journal of Pharmaceutical Research International
	33(52B): 165-168, 2021; Article no.JPRI.72177

	Assessment of Pelvic Incidence Angle in Normal Indian Population and Spondylolisthesis
	ABSTRACT
	1. INTRODUCTION
	2. METHODOLOGY
	3. RESULTS AND DISCUSSION
	and grade 5 groups. The reason for this was postulated as this phenomenon is secondary to forces on the cranial sacral endplate in grade 1, 2 and 3 patients. In Grade 4 and 5 patients, the loss of contact between the L5 vertebra and the sacral cranial...
	4. CONCLUSION
	DISCLAIMER
	CONSENT AND ETHICAL APPROVAL
	COMPETING INTERESTS
	REFERENCES


