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 Spinal stenosis as a clinical entity originally identified by Verbiest in 1949, 

who subsequently has published several studies related to the pathogenesis, 

diagnosis and treatment of this condition. To demonstrate different 

magnetic resonance imaging (MRI) findings of degenerative lumber spinal 

stenosis (LSS), and to match the MRI patterns of LSS with the clinical signs 

and symptoms. A cross sectional study from October 2009 to October 2010, 

for 104 patients referring to MRI unit for Lumbosacral spine examination 

at Al-Shaheed Ghazi Al-Hariri Teaching Hospital in medical city complex 

- Baghdad. Patient randomly selected and consisted of 64 female and 40 

male. Age ranged between 32 and 73 year (the mean age was 52.5 year). 

The highest proportion of patients were 50-59 year age. L4/L5 level was 

the most frequently involved level (96.1%). 82.6 % of study sample 

revealed multi-level stenosis and majority of our patients (94.2%) showed 

central stenosis.  Degenerative disc lesion was highest causative factor in 

degenerative LSS (86.5%). The commonest clinical presentation of 

degenerative LSS was root radiculopathy (low backache) (98%). The 

female/ male ratio was 1.6/1. The midsagittal diameter (MSD) of lumbar 

spinal canal in our study ranged between 5 and 15 mm (mean = 8.7 mm). 

MRI is good confirmatory diagnostic modality in patients with a consistent 

history of neurogenic claudication or radiculopathy and suspected to have 

degenerative LSS. 
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1. INTRODUCTION 

Spinal stenosis as a clinical entity originally identified by Verbiest in 1949, who subsequently has published 

several studies related to the pathogenesis, diagnosis and treatment of this condition [1]. By definition, spinal 

stenosis is encroachment of the bony or soft tissue structures in the spine on one or more of the neural 

elements, with resulting symptoms [2]. In general, MR-examinations are limited to the supine position, which 

cannot always give a clear answer to some clinical conditions. More recently, stand-up MR equipment has 

allowed the implementation of studies in orthostatic position; however, these devices have scarcely used, 

above all for their high cost. Alternatively, devices have developed which can simulate the axial load during 
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MR imaging or CT using an axial-loading compressor [3]. LSS is narrowing of any part of the lumbar spinal 

canal. Absolute stenosis has defined as an AP lumbar spine diameter of less than 10 mm. It is important to 

note that it is usual to encounter patients with radiographic abnormalities who do not have symptoms [4]. The 

term stenosis should used with caution, because it has a tendency to become a diagnosis when it may be 

inappropriate. Clinical correlation only becomes good when the lumbar spinal canal is very narrow: cross-

sectional area even less than 110 mm2 on CT, or narrow enough to eliminate CSF signal on T2 weighted MRI; 

an additional sign of entrapment of the cauda equina is redundant coiling of intradural roots above the stenotic 

level on MRI, occasionally mistaken for dilated intradural veins. The lateral part of the spinal canal, 

sometimes referred to as the lateral recess, often is the most affected, usually mainly due to hypertrophy of 

the facet joints. However, with the exception of S1 the spinal roots are within the thecal sac as they cross the 

disc and simply displaced medially rather entrapped. On conventional myelograms the thecal sac assumes a 

waisted appearance at such levels [5]. The aim of study is to demonstrate different magnetic resonance 

imaging (MRI) findings of degenerative lumber spinal stenosis (LSS), and to match the MRI patterns of LSS 

with the clinical signs and symptoms. 

 

2. Method 

A prospective study done on 104 patients referred for Lumbosacral spine MRI at Al-Shaheed Ghazi Al-Hariri 

Teaching Hospital in Baghdad, from October 2009 to October 2010 with patients suspected of having various 

signs and symptoms suspected to be Lumbosacral in origin. Our patients randomly selected. MRI examination 

was carried out using Philips Gyroscan NT 3000, 1.5 tesla superconducting magnet with 23 militesla gradient 

power magnetic resonance power. For examination of Lumbosacral spine, we used qudrature-synerg spine 

coil that designed for imaging the total spine with an imaging length of 78 cms. The patient placed in supine 

position with the knee slightly flexed and relaxed on a pillow. The protocol of MRI examination consisted 

of: conventional SE T1 weighted sagittal scanning, slice thickness 4 mm with interslice gap of 0.6 mm, turbo 

spin-echo T2 weighted sagittal scanning, and conventional SE T1 weighted axial scanning the slice thickness 

4 mm and interslice gap 0.4 mm and single shoot myelography. For T1 weighted sequences an average 

repetition time (TR) of 600 msec and time of echo (TE) of 20 msc were used, and for T2 weighted sequences 

TR of 2757 msec and TE of 120 msec. the field of view was 320 mm2 for sagittal scan and 250 mm2 for axial 

scans and 256 x 256 for the matrix. When a patient referred to MRI, a clinical assessment undertaken 

regarding his condition. A query made about any MRI contraindications to exclude. These are pacemakers, 

many types of aneurysm clips, ferromagnetic foreign bodies, especially in or near the eye, cochlear implants. 

MRI also not recommended during first trimester of pregnancy and uncontrolled claustrophobia. The basic 

criteria for the diagnosis of stenosis was the loss of signal in the epidural fat and effacement of the CSF space 

in the central canal or loss of epidural fat and compression of neural tissue within the nerve root canal in 

lateral recess stenosis. Both sagittal and axial images obtained in spine imaging. T1- and T2-weighted images 

(WI) offer different and complementary information. Spinal canal stenosis and impressions on the thecal sac 

most easily recognized on sagittal T2-WI. The osteophytes and disc material usually better appreciated on 

T1-WI. For all axial and sagittal T1-WI, TSE is preferable over SE imaging since the imaging time is 

considerably shorter. Sagittal T2- weighted images given a myelogram-like image. Sagittal T1-weighted 

images evaluated with particular attention focused on the foramen. An absence of normal fat around the root 

indicated foraminal stenosis. Axial images provide a good view of the central spinal canal and its contents on 

T1- and T2-weighted images. Far lateral disc protrusions identified on axial T1-weighted images by 

obliteration of the normal interval of fat between the disc and nerve root. The confirm the presence of fat 

around the nerve root. Also, use absolute anatomical measures. MR images of selected patients studied 

thoroughly in term of measurements of mid-sagittal diameter (MSD), interpedicular distance (IPD), and 

interarticular distance (IAD). The MSD measured on the T2 weighted images mid-sagittal section at mid-

vertebral body level. 

https://www.teikyomedicaljournal.com/
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The IPD and IAD measured from T1 weighted axial sections at the level of pedicles. Because the L4 vertebra 

was most frequently involved in LSS, only measurement at L4 level used for statistical comparison. The 

ligamentum flavum was considered to be hypertrophied if exceeds 6 mm in thickness. The intervertebral disc 

considered abnormal if it showed decreased signal intensity on T2 weighted images, decreased disc height, 

with or without circumferential or localized bulging or protrusion of the annulus beyond the confines of the 

adjacent vertebrae. The 104 patients divided according to the symptoms and signs into one or more of the 

following: 1. Root radiculopathy symptoms, when the patient complained of low back pain radiating to one 

or both legs at rest regardless the nerve root level involved. 2. Intermittent neurogenic claudication, when the 

patient complained of claudication after walking or prolong standing. 3. Cauda equine syndrome, for patients 

with urinary or bowel sphinectric dysfunction. All patients examined in our study without the administration 

of intravenous contrast medium. Statistical analysis done by SPSS22, frequency and percentage used for 

categorical data, mean and SD for continuous data. Chi-square used for assessed association between 

variables. P-value less or equal to 0.05 is consider significant. 

 

3. Results 

From the 104 patients included in this study who were suspected to have positive MR findings supporting the 

provisional clinical diagnosis of LSS, 64 (61.5%) were females and 40 (38.5%) were males. figure (1) show 

that most common level of lumbar spine involved by stenosis as a whole the L4/L5 (96.1%), followed by the 

L3/L4 (50%). History of heavy work in the study sample is seen only in (5.8%) of patients as demonstrated. 

Majority of our patients (82.6%) showed multi-level stenosis and (17.4%) showed single level stenosis. 98 

(94.2%) patients had central canal stenosis, 92 (88.5%) patients had lateral recess stenosis while only 14 

(13.4%) patients show foraminal stenosis. Most our patients in this study reveal combined LSS (N=90, which 

is equal to 86.5%) and most of them are between central and lateral recess stenosis. The cause of stenosis in 

most of our patients was combination of disc lesion, facetal hypertrophy, osteophytes formation and or 

ligamental hypertrophy (87.5%) but the degenerative disc lesion is still the leading isolated cause of LSS 

(86.5%) as in table (1). Table (2) shows significant increasing in incidence of degenerative disc disease and 

most other causative factors of LSS with age. The midsagittal diameter (MSD) measurement of the bony 

spinal canal at L4 vertebrae of all our patients ranged between 5 to 15 mm, with mean of 8.7 mm. there is no 

significant changes in MSD by increasing the age, table (3). Our patients grouped into three groups according 

to pattern of clinical presentation as shown in figure (2). The lower back pain was the most frequent symptom; 

it was present in 102 patients (98%). 
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Figure (1): The frequency of levels of LSS 

 

Table 1. Distribution of study sample by history of heavy work, Level of LSS, Type of stenosis, Causes of 

LSS. 

History of heavy work Number % 

positive 6 5.8 

negative 98 94.2 

Level of LSS Number % 

Multiple level 86 82.6 

Single level 18 17.4 

Type of stenosis Number  (104) % 

Central 98 94.2 

Lateral recess 92 88.5 

Foraminal 14 13.4 

Combined 90 86.5 

Causes of LSS Number (104) % 

Degenerative disc lesion 90 86.5 

Facet hypertrophy 70 67.3 

Osteophyte 68 65.3 

Ligament hypertrophy 52 50 

spondylolisthesis 8 7.6 

combined 91 87.5 
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Table (2): The frequency of causes of LSS by age. 

 Age groups in year 

Causes of LSS 30-39 

N(10) 

% 40-49 

N(26) 

% 50-59 

N(42) 

% 60-69 

N (24) 

% 70-79 

N (2) 

% 

Degenerative disc 

lesion 

6 60 24 92.3 42 100 22 91.6 2 100 

Facet hypertrophy 2 20 10 38.4 32 67.1 16 66.6 2 100 

Ligament hypertrophy - - 8 30.7 32 67.1 14 58.3 - - 

osteophyte - - 10 38.4 32 67.1 14 58.3 2 100 

Spodylo- listhesis 2 20 2 7.6 - - 4 16.6 - - 

 

Table (3): Differences in mean midsagittal diameter (MSD) of lumbar spinal canal by age 

Age group Minimum Maximum Mean 

30-39 (year) 5 10 8.4 

40-49 (year) 7 14 9.3 

50-59 (year) 7 14 9.4 

60-69 (year) 7 15 9.4 

70-79 (year) 7 7 7 

 

 
Figure (2): The frequency of clinical presentation of LSS 

 

4. Discussion 

This study was performed on 104 patients with MRI findings of degenerative LSS, of whom were 64 female 

and 40 males, which is consistent with however claimed that typically patient with degenerative LSS are 

females (3:1 – 5:1 female: male ratio) 30, while Mohammed AM et al. mentioned similar ratio between men 
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and women [6]. There are two national studies showed that males slightly more affected than females [7], [8]. 

Patient’s age ranged between 32 and 73 years with an average 52.5 years. The highest proportion of patients 

were 50-59 year age group (40.5%). These findings coincide with results obtained by Mohammed am et al, 

where he mentioned that the average of ages was (53.2 years) [6]. The most frequently involved LSS level 

was L4/L5 (96.1%) and this is in agreement with most studies on degenerative LSS [9], [10], where the 

female: male ratio was 1.6:1, followed by L3/L4 (50%), where the female: male ratio equal to 1.3:1. The least 

frequently involved level was L1/L2 (1.9%). The majority of our patients in this study were light worker 

(94.2%). Only 6 patients (5.8%) gave history of heavy work in a period of their life. This possibly explained 

by fact that degenerative LSS is a chronic disease may indicate that physical stress plays no role in the 

pathogenesis of degenerative LSS. The number of levels affected was increasing with age of the patient and 

this explained by the progressive nature of the degenerative disease [3]. These findings are slightly differ 

from that mentioned by Mohammed am et al (multi-level stenosis was 77% and single level stenosis was 

23%) [6]. Regarding the anatomical site of stenosis, most of the patients (94.2%) showed central stenosis, 

where the female: male ratio was 1.8:1, while the lateral stenosis is seen in (88.5%) of patients, where the 

female: male ratio equal to 1.6:1. These findings are in agreement with results obtained by Mohammed am et 

al, however he mentioned the lateral recess stenosis is the most frequent anatomical site of LSS [6]. The 

combined central and lateral stenosis is seen in about (86.5%) of patients. [6] claimed that central stenosis on 

degenerative basis by necessity implies compression of the lateral recess only about (13.4%) of our patients 

showed foraminal stenosi. In our study, there is no significant difference in incidence of anatomical types of 

LSS regarding the age groups, while in Mohammed am et al study, the Central and lateral recess stenosis are 

commonly observed in (50-59) year age group and foraminal stenosis was more frequent among the older age 

group especially the (60-69 year). The midsagittal diameter (MSD) measurement of the bony spinal canal at 

L4 vertebrae of all our patients ranged between 5 to 15 mm, with mean of 8.7 mm. if we compare our 

measurements with normal data mentioned in textbooks [11], we found the mean MSD of our patients either 

less than the normal or on lower limit normal. 

 

The interpedicular distance (IPD) measurements ranged from 16 to 25 mm with a mean of 22 mm. Arnoldi 

classified the LSS into congenital and acquired (degenerative) and considered the degenerative stenosis in 

preexisting narrowed canal (combined form) is a sub group from acquired type [12]. The causes of LSS in 

our study was degenerative disc lesion (86.5%), facet hypertrophy (67.3%), osteophyte (65.3%), ligament 

hypertrophy (50%) and spondylolisthesis (7.6%). These causes of LSS look combined in most of our patients. 

These findings are differ from results obtained by Brant et al where the most common cause of central canal 

stenosis is degenerative disease of the facets with bony hypertrophy that encroaches on the central canal [2]. 

These causes found prevail in older age groups. Degenerative disc lesion, facet hypertrophy and osteophyte 

formation were frequent causes of LSS in female patients (female: male ratio was 1.3:1, 1.5:1 and 1.4:1 

respectively). Such high frequency of disc lesions among our patients can be exaplained by theory of Kirkaldy 

Willis who claims that the intervertebral disc degeneration triggers a cascade effect that is responsible for 

lumber stenosis. The theory begins with degeneration of disc, decreasing disc height and possible posterior 

bulging leads to an increasing force transmitted to the facet joints, and compensatory development of endplate 

osteophytes, facet joint surfaces become irregular and osteophyte develop and end result in facet hypertrophy. 

In addition reduced disc height cause redundancy and possible hypertrophy of the ligamentum flavum. 

Combination of these changes lead to spinal canal stenosis [13]. Spondylolisthesis was seen in 8 patients in 

our study, this findings in consistency with other studies. Low back pain was the most frequent symptom, it 

was present in 102 patients (98%), and this finding goes with other studies [14]. Neurogenic claudication was 

the second frequent symptom present in 100 patients (96%), it was bilateral in 62 patients (62%), right side 

in 14 patients (14%), and left side 24 patients (24%). Boutin reported leg pain in (82%). Paine found in his 

study bilateral leg pain encountered in more than one third of patients with degenerative LSS and only less 

https://www.teikyomedicaljournal.com/
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than one fifth of patients with intervertebral disc herniation [15]. The proportion of patients presenting with 

neurogenic claudication and low backache were more among female patients (female: male ratio was 1.6:1 

and 1.4:1 respectively). As shown in figure 2, root radiculopathy was the most frequent pattern of presentation 

among patients having single and multiple levels of LSS (88% and 97.6% respectively). Two patients (1.9%) 

of our study showed sphinectric disturbance, all of them presented with bladder symptoms in the form of 

incontinence or hesitancy. No anal sphincter involvement reported in our study, while Spivak stated that 

bladder symptoms in LSS is uncommon and occur only in 3-4% of patients [16]. 

 

5. Conclusion 

MRI is good confirmatory diagnostic modality in patients with a consistent history of neurogenic claudication 

or radiculopathy and suspected to have degenerative LSS. 
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