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Abstract 
Background: Ligamentum Flavum (LF) wraps around the medial aspect spinal articulation and is composed more 
elastic than collagen fibres, hence it's yellow in colour. Its elasticity diminishes with age and there is loss of elastic 
fibres and a concomitant increase of collagen fibres. The study compared the thickness of the LF between 
individuals with normal spinal conditions and those with lumbar spinal stenosis (LSS). The goal was to investigate 
variations in LF thickness and asymmetry observed in CT images, taking into account the size of the associated 
vertebral bodies across different ages and sexes. 
Method: The study involved measuring the thickness of the Ligamentum Flavum (LF) in 50 individuals with 
lumbar spinal stenosis (LSS) and 50 controls visiting Patna Medical College and Hospital, Patna, Bihar India, for 
one year, using CT images at the levels of L3-L4, L4-L5, and L5-S1. 
Analysis: A 't' test and P-value analysis were performed to compare the results between the LSS and control 
groups. 
Results: The cross-sectional area of the dural sac was significantly smaller in the LSS group compared to the 
control group: at L3-L4 (control: mean 132.5, SD±46; LSS: mean 65.2, SD±23), L4-L5 (control: mean 133.3, 
SD±44; LSS: mean 48.3, SD±25), and L5-S1 (control: mean 136.2, SD±46; LSS: mean 91.2, SD±36). The 
thickness of LF at L3-L4, L4-L5, and L5-S1 showed significant differences between the LSS and control groups 
(P<0.01). Additionally, LF thickness in both sexes of the control group also showed significant differences 
(P<0.01). 
Conclusion: This empirical retrospective suggests that measuring LF thickness can be diagnostically valuable in 
assessing lumbar spinal stenosis across different ages and genders. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

The Ligamentum Flavum (LF) plays a crucial role in 
the structure of the spine. It is a yellow, elastic 
ligament that connects the laminae of adjacent 
vertebrae, spanning from the C2 vertebra to the S1 
segment. Lumbar spinal canal stenosis is a prevalent 
spinal condition among elderly patients, causing 
symptoms such as lower back pain, leg pain, and 
muscle weakness [1].  

As the LF covers a significant portion of the 
posterior-lateral aspect of the lumbar spinal canal, its 

hypertrophy is considered a key factor in the 
development of lumbar spinal stenosis. This 
hypertrophy can lead to compression of the dural sac 
and nerve roots, contributing significantly to 
symptoms like lower back pain and sciatica [1-7]. 
Researchers have focused on measuring LF 
thickness in the lumbar segments because 
hypertrophic facets and thickened ligament flava are 
commonly implicated in narrowing the spinal canal 
[7]. 
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An increase in ligament size, posterior disc 
protrusion, or both can lead to compression of the 
nerve root. Ligament enlargement can be either 
generalized or unilateral and typically results from 
two factors: injury and subsequent scar tissue 
formation. Normally, ligament flava consist entirely 
of yellow elastic fibres and exhibit considerable 
elasticity. Following injury, whether minor or 
severe, there is often rupture of some of these elastic 
fibres, allowing for initial expansion. As the 
ligaments undergo repair, scar tissue forms and 
contributes further to their enlargement, ultimately 
leading to compression of the nerve roots [8]. 

Although LF thickness increases with age, 
hypertrophy of the LF can also occur due to disc 
degeneration or vertebral diseases, leading to 
narrowing of the spinal canal and stenosis. 
Therefore, efforts were made to compare lumbar 
spinal stenosis (LSS) with a controlled group. 

Material and Methods: 

50 controlled (normal) and 50 stenotic of lumbar 
spines patients who were regularly visiting  
Department of Radio-diagnosis, Patna Medical 
College and Hospital, Patna, Bihar, India, for one 
year, have been compared to study the thickness of 
ligamentum Flavum in both sexes. 

Inclusive Methods: The Patients having lumbar 
spine stenosis (L3-S1) having symptoms of low 
back pain, radicular referred pain, and intermittent 
claudications were selected for study. 

Method: 50 lumbar spine stenosis aged between 40 
to 60 years, the ligamentum flavum thickness were 
studied by using Lumbar computerized Tomography 
(CT) images. The same age group controlled group 
of 50 healthy persons was also studied compared by 
CT images. The thicknesses of ligamentum Flavum 
(LF) in both groups were compared. All CT images 
in controlled and LSS groups were performed in the 
same position and techniques using the multi planar 
reformatting technique. Thickness of the section 1 to 
3mm, 80 to 250mm. As the left and right LF 
thickness for each vertebral level (L3-S1) were 
measured at its mid-width distance in both groups. 
The duration of study was from January, 2024 to 
June 2024. 

Exclusion Criteria: Patients having congenital 
anomalies of lumbar vertebrae, Tuberculosis and 
malignancy of lumbar region were excluded from 
the study. 

Statistical Analysis: Mean values cross section 
Area in both groups, relative thickness of ligament 
flavum (LF) were compared in both sexes by SPSS 
Software. 

Results: 

Table-1 Study of mean values of cross section Area 
of Dural Sac in both group was at the level of L3-L4 
in control group was 132.5 (+46) and LSS group was 
65.2 (±23) at L4-L5 control groups was 133.3 (±44) 
and LSS groups had 48.3(±25). At the level of L5-
S1, the control group was 136.2 (±46) and had 91.2 
(±36). 

  
Table 1: Mean cross section Area (CSA) of Dural SAC in both groups at different level 

Mean 
Value 

Control group (50) LSS group (50) 
L3-L4 L4-L5 L5-S1 L3-L4 L4-L5 L5-S1 

CSA 132.5 133.3 136.2 65.2 48.3 91.2 
 
Table-2 In the comparative study of thickness of 
ligament Flavum in both control and LSS group was, 
At the level of L4-L5 left in control group was 8 cm 
(±3) in LSS 11 cm (±4), 't' test value was 4.24 and 
P-value was highly significant (P<0.01). In right 
side mean value of controls was 9(±2) and LSS 
groups had 11.8 (±4) 't' test value was 4.42 and P-
value was highly significant(P<0.1). At the level of 
L4-L5 right in controls mean value was 11(±3) and 

LSS group had 13 (±3) 't' test value was 3.33 and P-
value was highly significant (P<0.01). In right side 
mean value was 11.5 (±3) and 13.8 (±3) in LSS 
group 't' test value was -3.83 and P value was highly 
significant (P<0.01). At the level of L5-S1 mean 
value of controls left was 10.2 (±2), 10.4 (±3) in LSS 
group, 't' test value was 0.39, P-value was (P<0.01). 
In right side mean value was 11.5 (±3), controls 11.2 
in LSS group 't' test and P value P<0.05. 

 
Table2: Comparative study of thickness of Ligamentum Flavum in both groups 

Lumbar level Control group (50) LSS group ‘t’ test value P-value 
L3-L4 
 

Left 8(±3) 11(±4) 4.24 P<0.01 
Right 9(±2) 11.8(±4) 4.42 P<0.01 

L4-L5 
 

Left 11(±3) 13(±3) 3.33 P<0.01 
Right 11.5(±3) 13.8(±3) 3.83 P<0.01 

L5-S1 Left 10.2(±2) 10.4(±3) 0.39 P<0.01 
Right 11.5(±3) 11.2(±3) 0.33 P<0.01 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar et al.                                   International Journal of Current Pharmaceutical Review and Research  

514   

Table-3 Comparative study of relative thickness in 
both sexes of normal (controlled group)-25 male and 
25 female normal (controlled) were studied. At the 
level of L3-L4 in males was 7.8 (±2) and in females 
8.9 (±3) 't' test value was 0.55 and P-value was 
highly significant (P<0.01). In right side mean value 
males, 7.9(±2) and female 8.9(±3) 't' test value was 
1.38 (P>0.01). At the level of L4-L5 of males in 

right side mean value 10.6 (±2) and in females 10.5 
(±3) 't' test value 0.13 (P<0.01) In left side mean 
value of males was 10.2(±2) and females 10.8(±3)'t' 
test value 0.83 (P<0.01). At the levels L5-S1 mean 
value of male’s right side 8.9 (±2) in females 9.8 
(±3) 't' test value was 1.24 (P<0.01). In left side, 
mean value in males was 9.2 (±4) in females 9.9(±3) 
't'test value was 0.7 (P<0.01). 

 
Table3: Comparative study of relative thickness Ligamentum Flavum (LF) in normal (control) group of 

both sexes (25 male and 25 Female) 
  MALE FEMALE ‘t’ test value P-value 
L3-L4 Left 7.8(±2) 8.2(±3) 0.55 P<0.01 

Right 7.9(±1/2) 8.9(±1/3) 1.38 P<0.01 
L4-L5 Left 10.6(±2) 10.5(±3) 0.13 P<0.01 

Right 10.2(±2) 10.8(±3) 0.83 P<0.01 
L5-S1 Left 8.9(±2) 9.8(±3) 1.24 P<0.01 

Right 9.2(+3) 9.9(+3) 0.7 P<0.01 
 
Discussion 

In the present study of thickness of LF in LSS and 
normal groups mean value of cross section area of 
Dural sac (CSA) mean value of control group at the 
level L3-L4 was132.5 (SD±46) and LSS group was 
65.2(SD±23)at L4-L5 control groups was 133.3 
(SD±44) and LSS groups had 48.3 (SD±25) At the 
level of L5-S1 the control group was 136.2 (SD±46) 
and had 91.2 (SD±36) (Table-1) But more thickness 
of LF was observed in LSS group than controlled 
groups in all three levels i.e. LF at L3-L4, L4- 
L5,L5-S1 due to hypertrophy of LF in LSS group 
(Table- 2).  

Moreover in the normal group thickness LF was 
more in females then males (Table-3) these finding 
of present study more or less in agreement with 
previous studies [9-11] Thickness of LF was also 
observed in after the age forty in both genders [12]. 
Hence it can be hypothesized that, lumbar stenosis 
associated with LBP, radicular pain, sciatica was 
mainly observed elderly people rather than young 
adults. Significant changes in LF thickness were 
observed in L3-L4 and L4- L5. It could be due to 
hyper mobility of these two segments as compared 
to L5-S1 which is stabilized by the ilio-lumbar 
ligament and the large transverse processes of L5 
vertebra.  

In addition to this particular facet of S1 are more 
coronally oriented to act to decrease the shearing 
stress in that segment [13]. LF being a connective 
tissue that runs or connect from second cervical 
vertebra to first sacral vertebra [14]. Its functions 
effects the intrinsic stability of the vertebral spine, 
controls inter vertebral movement and maintains a 
smooth surface for Dural sac. It was also reported 
that vertebral segmental instability affects the 
pathophysiology of LF [15]. Hence degeneration of 
inter vertebra disc may cause hypertrophy or 

thickness of LF [16]. Hence it is difficult to 
designate hypertrophy or thickness of LF. 

Conclusion 

The present comparative study of thickness of LF in 
LSS with control groups will be quite useful to 
Radiologist, Neurosurgeon, Neuro physician to treat 
such patients efficiently. But this study demands 
further pathophysiological, nutritional, 
Kinesiological, genetic study, because this study 
suggests that the thickness of LF has no any 
correlation with height of body of vertebrae and 
exact pathogenesis of thickness of LF is still unclear.  
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