Prevalence of “congenital lumbar spinal stenosisn patients with chronic low back pain in

Mombasa

Dr. Muthuuri IM, MBChB, M.MED (Surq), H.Dip.Orth (S A)

Abstract

Background Context

Chronic low back pain is one of the commonest matadf man. There are multiple causes of
chronic low back pain that will include degeneratiinflammatory and mechanical causes.
Developmental lumbar spinal stenosis (DLSS) is kmtovcause symptoms of axial back pain with
or without leg pain in the young adult. These syonp become severer when patients with DLSS
develop degenerative changes in the spine as veeityeof theca sac and foramina compression
increases. We hypothesized that developmental lusgiaal stenosis is a major predisposing factor
for chronic low back pain (CLBP) in adult populatio

Purpose

The purpose of this study was to evaluate the peaea of DLSS in a group of individuals suffering
CLBP. We compared this prevalence with anotheagaf asymptomatic individuals (without low
back pain). Both computed tomography (CT) and retigmesonance imaging (MRI) images were
used for this analysis.

Study design/Setting

This is a prospective, case-control, radiograptudys

Sample

Radiological material from 118 individuals undemgpiMRI scans for CLBP with or without lower
limb pain were analyzed to obtain the AP diametétte lumbar vertebral body and vertebral canals
at L4 and L5 levels. 96 were enrolled in this stutadiological materials (abdominal CT scans) of
patients without back pain were obtained from hiagpecords for control analysis.

Methods

Using simple statistical methods we examined tlse@ation between DLSS and LBP.

Results

At LV5 level, 7% of the patients in the study grdugd severe D LSS compared to none in the
control group; 59% had moderate stenosis (30% miral) while only 15% had a normal canal (33%
in control group). The differences were found tcstaistically significant (95% CI: 12.3-13.7 and P
=0.0071). At L4 level, 2% of the patients in thedy group had severe D LSS compared to 0% in
the control group; 35% had moderate stenosis (1B&6mtrol) while only 31% had a normal canal

(43% in control group). The differences were fotmthave a weak statistical significant (95% CI:



14.2-15.6 and P =0.4514). It is apparent thathénstudy group 66% of the patients had a smalllcana
(severe or moderate stenosis). It can thereforasbemed the presence of congenital stenosis is
prevalent in CLBP patients. There was weak caiicgldbetween size of the body and size of the
canal (Pearson’sr = 0.4).

Conclusions

The prevalence of congenital spinal stenosis iohext of patients with chronic back pain is
compared to that of individuals from the same comitguwithout back pain. There is significant

association between preexisting congenital steravgisback pain in adults.

Introduction

There is a multitude of causes for low back pagir(menerators). In a study evaluating the
pathophysiology of back pain presenting to a printare physician, 4% of patients had a
compression fracture, 3% had spondylolisthesigoth@ad a tumor, 0.3% had ankylosing spondylitis,
and 0.01% had an infection. The overwhelming cafisack pain remained nonspecifik9f 20]. It

is in this nonspecific group that we believe welfaongenital lumbar spinal stenosis as a major
participant.

Spinal stenosis whether congenital or acquire@fgdd as a narrowing of the spinal canal (vertebra
canal) by either the bony cage or a combinatiopoofe and soft tissues, which causes mechanical
compression of the theca sac and or spinal nents.rdHowever, congenital (or developmental)
stenosis and the acquired (or degenerative) typdiatinct from one another and although this
distinctness is generally acknowledd&}l degenerative changes will make a hitherto quidgscen
congenital type symptomatic. The compression ohtit@e roots may remain asymptomatic in
childhood, but eventually become symptomatic inlihdod. These symptoms include: muscle
weakness, reflex alterations, gait disturbancesgbor bladder dysfunction, motor and sensory
changes, radicular pain or atypical leg pain, asgrogenic claudication.

Very little is known about the epidemiology of cemital stenosis in the general population despite
the fact that lumbar spinal stenosis is one ohtlest commonly diagnosed and treated conditions
affecting the spine. The pathoaetiology, predidposiand the clinical syndrome seen in adults with
narrow spinal canals as opposed to those with esdjor degenerative spines is unknown. There is

no universally accepted diagnostic criterion fanapstenosi$2].

This is a major difficulty in performing an epidestogic analysis. Computerized imaging
(particularly MRI and CT scanning) are most fredleatilized modalities for diagnosis in clinical

practice. Recognizing these limitations, we devetba criterion for classifying congenital stenosis



according to the canal diameters measured in s€&lear MRI scans. Apart from direct
measurement of canal diameter, these imaging niedadilso reveal abnormal developmental
changes in the vertebrae and of particular intemesspina bifidas and trefoilness. These three
anomalies are clinically important when affectethep are compromised further by other
pathologies. It is not surprising therefore, thahptomatic disc protrusion is more common in
patients with trefoil shaped vertebral canals, whgrace is at a premium, than in the general
population, and it is less common in patients wjina bifida occulta and with isthmic
spondylolisthesis where the canal is more spacidaguired changes such as disc degeneration,
hypertrophied ligamentum flavum, listhesis and spytolysis, subarticular and or foramina

narrowing in an already stenotic canal can onlysgorthe symptoms.

Methodology

Study design: A prospective, case-control, radiographic study.

Patient Sample: All study participants were voluntary patients loé tauthor between July 2010 and
July 2013. All underwent a thorough clinical assesst including filling in the validated and widely
used modified Nordic Low Back QuestionndiB¢ The questionnaire defines significant LBP as
“low back pain on most days of at least one montthe last 12 months”. Recorded neurological
symptoms included saddle anaesthesia, bowel odéfatisturbance, pain in the buttocks or thighs

or below the knee, numbness or tingling in thedetpot, or weakness in the leg or foot.

Axial and sagittal magnetic resonance imaging (M&W lumbosacral plain radiographs were then
done on all the patients with a clinical diagnagi&BP. Out of 222 patients 96 cases were picked to

match (for age, sex and ethnicity).

Soft copies of Abdominal CT scans done at varigusg since the installations of a Siemens
sixteen-slice multi-detector CT scanner in 2012enetrieved. One hundred eighteen (154) such
copies were retrieved together with the hospitebrés. These patients or their relatives were
contacted on phone to fill in the modified Nordiowi. Back Questionnaire. Out of 154records, we
were able to get 96 participants who had no hisdbrgcurrent back pain. Their scans have been

used to control the study.

Outcome Measures:



MRIs and CT scans were assessed by the authorsb#Rk were scaled at source to allow direct
manual measurement of the desired parameters.c&iE svere evaluated in a blinded fashion with
respect to clinical and demographic data. Bone awsdwere used for measurements both
measurements. The antero-posterior diameter «dfdimal canal was measured at the mid-vertebral
body level. This level considered more precise thammid-sagittal view due to avoidance of
inaccurate measurements resulting from scoliosisiproper patient positionin@]. Similarly,
measurements from the axial MRIs scans were resdrio the midline anterior-posterior (AP)
vertebral body diameter and midline AP canal di@meh L4 and L5 vertebral body only. On the
CT scans of the control group similar measuremeete done using appropriate computer software

(Painter Image editor).
Analysis

The results of measurement on the images of thent®aduals were tabulated in worksheets. The

results were then grouped and graded utilizingua-fier grading scales as shown in tablel and table

2 below:
SPINAL CANAL
SIZE (mm) DESCRIPTION
>15 Normal
13.1- 15 Mild Stenosis
10.1-13 Moderate Stenosis
<10 Severe Stenosis

Table 1: showing the four- tier grading for the spinal canal size.

VB SIZE (mm) DESCRIPTION
<25 Underdeveloped
25-30 Small

31- 35 Average

>36 Normal

Table 2: showing the four- tier grading for the vertebral body size




Statistical analysis

All statistical analyses were performed using IBRISS Statistics 19 and other computer based

programs.
RESULTS:

The study sample included 96 study participantg3%%) males and 59 (61%) females. The mean
age was 39.3+8.2 (age range: 18-50). In the dogrtbop there were 41(43%) males and 55 (57%)
females; the mean age in the group was 48.7+1h& cdmparison tests (F.TEST) showed no age
difference between the study and the control grdpp&.7999), or in prevalence of males. In our
study sample all participants reported experientiBB on most days of at least one month in the
last 12 months. Most patients presented with melsgmptoms that are characteristic of low back

pain syndrome. The distribution of symptoms isla®sa in table 3 below.

SYMPTOM n %
Back pain and Stiffness 73 76
Pain in lower leg (below

knee) 56 58
Numbness in the leg or foot, 43 45
Pain in a buttocks or thighg 13 14
Bowel and bladder

disturbance 10 10
Weakness in the leg or foof. 9 9
Claudication 7 7

Table 3: showing the frequency of symptoms

The AP diameter of the canal was significantly $emah the low back pain patients at both lumbar
levels measured than in the control group (L4: 18 (0.7) vs. 15.3 mm (0.7), p = 0.4514; and at
L5: 13.0mm (0.7) vs. 14.7 mm (0.8), p = 0.0071){€ab

CANAL SIZE LV4
CANAL SIZE CONFIDENCE
(mm) MEAN | T TEST
STUDY 14.9 0.7




CONTROL 15.3 0.7 0.4514
CANAL SIZE LV5

CANAL SIZE CONFIDENCE

(mm) MEAN | T TEST
STUDY 13.0 0.7

CONTROL 14.7 0.8 0.0071

Table 4: Spinal canal diameter (a) comparing the means at LV4 (b) in LV5

The differences at L5 level were statically sigrafit. The distribution of various grades of stenosi
in the study and control samples was done sepgifarel V4 and LV5. The results are shown in
charts 1(a) and 1(b) below.
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Charts 1(a) grades of canal stenosis at LV4

In the study group, absolute stenosis was obsenv2q2%) at LV4 level and 7 (7%) at LV5 level,
whereas there was no absolute stenosis in theatgntup. When 13mm AP diameter is used as a
cut-off between normal and stenotic canal, thethéenstudy group 60(62%) of the participants had a
normal canal at LV4 compared to 32 (34%) at LVHhisTis sharply contrasted by the control group
where 88 (87%) of the canals at L4 and 68 (70%)&t were normal respectively. Therefore,

majority (66%) of the LBP had a canal of less th8mm at LV5 in comparison to the control group

(b) grades of canal stenosisat LV5

where only 30% of the control group had a cana tean 13mm (Charts 2(a) and (b)).




50

40

30 A
20

10 -

-10 <10

10.1-13 13.1-15

>15

I STUDY G

Emmmmm CONTROL G

em— Poly.
(CONTROL G)

cm— POy,

(CONTROL G)

50

40
30 -+
20 -

<10

-10

10.1-13 13.1-15

>15

I STUDY G
s CONTROL G
e Poly. (STUDY G)

s Poly. (CONTROL
G)

Chart 2 grades of canal stenosis (a) frequency of distribution LV4 which is almost binomial, while (b)
distribution at LV5shows a shift to the | eft.

Our study shows no difference in prevalence ofag@diphic CLSS between men and women (Male 13.8
mm (3.2), Female 14.1(2.2) P = 0.66369).

canal size >13 mm DLSS (<13 mm) TOTAL
STUDY GROUP 60 36 96
CONTROL GROUP 84 12 96
TOTAL 144 48 192
CONFIDENCE
INTERVAL 0.4 0.7
P VALUE (at LV5) 0.0024033

ODDSRATIO (OR) 3

Similarly the vertebral body length was markedlgrsér in the LBP group at both lumbar levels,
although the differences were not statically sigaifiit (LV4: 30.3 mm (0.9) vs. 31.2 mm (1.3),

Table5: The odds ratio for CLSS between the two groups

p =0.2713); and at LV5: 31.2 mm (1.0) vs. 32.1 (@), p = 0.2551).




VERTEBRAL BODY SIZE LV4

CONFIDENCE
VB SIZE (mm) MEAN I TTEST
STUDY 30.3 0.9
CONTROL 31.2 1.3 0.2713
VERTEBRAL BODY SIZE LV5

CONFIDENCE
VB SIZE (mm) MEAN I TTEST
STUDY 31.2 1.0
CONTROL 32.1 2.2 0.2551

Table 5: Vertebral body diameter (a) comparing the means at LV4 (b) in LV5

There was a weak correlation between AP diamettreo¥ertebral body and of the spinal canal

(Pearson product moment correlation coefficiert: 0r4).

Discussion

Low back pain is one of the most common disordémankind. Although back pain is ubiquitous,
more than 70% of people in developed countries iapee low back pain at some time in their lives
[18]. Every year, one third to one half of adults stsflew back pain and 5% of people present to
their medical provider with a new episode. Low bpeakn is most common in patients between the
ages of 35 and 55 years3]. Low back pain is alsa major cause of pain and disability and a
common indication for spine surgery. In the depelg world, where spine surgery is not readily
available, degenerative spine disorders are a majme of deformity such as stooping, humping,
general shortening and premature aging.

The contribution of congenital spinal stenosisow back pain has not been quantified. The disease
process usually begins with degeneration of therwetrtebral disks and facet joints, resulting in
narrowing of the spinal canal and neural foramikesociated factors may include a developmentally
narrow spinal canal and degenerative spinal indaltilibrand AS and N RanfiL6] reported in a
short-term follow-up data of surgically decomprekspatients showed superiority of operative
management over non-operative treatment, perhaggesting that morbidity is more related to

narrowness than inflammation or instability. Theparted surgical success rates as high as 85%.



We conducted a study intended to relate the pragalef congenital lumbar spine stenosis among
low back pain patients. We used MRI scans to nreate AP diameter of the lumbar canal at LV4
and LV5 levels in patients with chronic low backrmpaBone windows were used for both
measurements. The antero-posterior diameter (ABjeafpinal canal was measured at the mid-
vertebral body level. This level is considered muamecise than the mid-sagittal view due to
avoidance of inaccurate measurements resulting $aotiosis or improper patient positionifg.
Similarly, measurements of the AP vertebral bo@nditer from the axial MRIs scans were done on
L4 and L5 vertebral body only. For the controlgppsimilar measurements were done on CT scans
using appropriate computer software (Painter Inedg®r). We developed a criteria where <10mm
was considered severe stenosis, 10-13mm modeeatessd, 13-15 mm mild stenosis and >15 mm
was considered normal. Our cut-point for purpagetiscussion was set at 13mm; so that any canal
below 13mm was considered stenotic and any cammaeab3mm was considered normal. Using this
criterion we have shown that 66% of patients wiBPLand 30% of asymptomatic individuals have
stenotic canals at LV5 level, whereas, the prevaevas 37% (LBP) and13% (asymptomatic) at
LV4. In this study, we conclude that DLSS is mprevalent at LV5 than LV4 and that individuals
with AP canal diametersl3 mm, particularly at LV5 have a statisticallyrsigcant association
between DLSS and occurrence of LBP (odds ratio ®&£95% CI: 0.4-0.7)). Kern Singh et al

[17] used a cross-sectional area of the canal isyBtptomatic congenitally stenotic individuals and
age- and sex-matched with 20 asymptomatic, nonsteindividuals. They showed that the cross-
sectional area of the canal was significantly semafi the congenitally stenotic patients at all lham
levels measured (LV2-LV5). However, little is knowegarding the epidemiology of congenital
spinal stenosis in the general population. Verljieggtmeasured the mid-sagittal diameter of the
lumbar canal at operation and proposed two majmdyf stenosisbsolute stenosis, with diameter

10 mm or less; anE ative stenosis with diameters ranging from 10 to 12 mm. In a @idy, the

same author suggested that mid-sagittal lumbar ciaraeters less than 10 mm represent absolute
stenosis and diameters less than 13 mm repredativeestenosigs]. Ulrich and colleagues [4]
suggested that the antero-posterior diameter ofpiveal canal (measured on axial plain CT) of less
than 11.5 mm is small. In another CT stuldge and colleagues [6ieported that the sagittal
diameter of the lumbar spinal canal is never sméii@n 10 mm in a normal spine. Haig et a6][
demonstrated that antero-posterior measuremeiit® gjpinal canal (using 11.95 mm as a threshold)
can distinguish between patients with clinical sabstenosis and asymptomatic individuals.

The association between CLSS and LBP has beeredtudthe past but not fully establishdde
Villiers and Booysen [8]in a report of 850 myelograms found a 6% prevaesfdumbar spinal

stenosis but did not separate the congenital fr@atquired forms of this conditiofanuele et al.



[9] reported a prevalence of 13.1% among 17,744 patiefhis was a large study utilizing a
multicenter clinical database without providingena for diagnosis of lumbar canal stenosis. In a
multicentre study confounders (such as geneticemv@tonmental factors) are not eliminated. Our
study selected patients from one community who Weireg under similar environmental
circumstances. Using a cut-point of 13mm betweeromaand stenotic canals, we found 30% of our
control patients asymptomatic DLSS. We should remadysed this group further, particularly for
age but the numbers were few. However, there haga ultiple studies reporting the occurrence
of congenital spinal stenosis in asymptomatic iitlials.Haig and colleagues 10Jising a cut-point
of 11.5 mm found 23% prevalence of DLSS in 31 asgmgatic individuals. Other studies show
different results, perhaps, due to different cutifso Most do not differentiate DLSS with the
degenerative type lumping them together as DLSGekampleBoden and colleagues [11fpund
DLSS in 1% of individuals younger than 60, and 2h%ndividuals over 60 years old in an MRI
study of 67 asymptomatic individuald/iesel and colleagues [12feported 50% of CT scans were
abnormal among 52 asymptomatic individuals oveyers of age. Leonid Kalichman [13] found a
prevalence of absolute DLSS (cut-point 10 mm) t® 886 of asymptomatic individuals and 18.9%
in individuals with LBP Jarvik and colleagues [7]also found that severe DLSS is less common in

individuals without LBP and is likely to be diagtioally and clinically relevant.

Our study shows no difference in prevalence ofag@iphic DLSS between men and women. This is
consistent with findings in other studids3( 14. Jansson and colleagues [14i} a study among
11,283 cases also found no statistically significhfierences between sexes. We can, therefore,

conclude that there is no significant sex diffeeeicthe prevalence of DLSS.

In this study, 57% of the CLBP group had the vedkbody AP diameter smaller than 30mm at
LV5 level compared to 48% of the control group.LA# 44% had smaller bodies compared to 28%
in the control group. We therefore, conclude BES is caused by failure of development of distal

lumbar vertebrae in general while there appeaeta lag in growth of LV5with failure to catch-up.
One drawback of this study was that all the measeants were done by one person, the author.

There are several limitations of the present st&thgt, is the use of two different scanning

modalities; CT images for the control group and NiR&ges for the study group; assumedly
introducing observer error? However, both modaditire considered reasonable alternative methods
of evaluation of lumbar stenosis. Secondly, isube of the antero-posterior diameter of the spinal

canal alone, which may lead to underestimatiomefgrevalence of spinal stenosis, for example, in



patients with trefoil shape of the spinal cari&][ Use of both the AP and lateral (transpediqular
diameters has been shown to be more acc(kdje

Conclusion

This study shows that the majority of the patiewts chronic back pain have a narrow spinal canal.
The prevalence of DLSS in this study is 7% at apmiiht of 10 mm and 67% at a cut-point of 13 mm
(0% and 30% in the control group respectively).efBhis a large schism in these findings with those
of Leonid Kalichman [13] where they found prevalemates of 4.71% and 2.62% for relative and
absolute stenosis, respectivelyne very high prevalence of DLSS in this populatoay explain the
high prevalence of neurological symptoms assocmtédchronic low back pain. It also poses a
possibility of an aetiopathological process in fhgpulation that result in small lumbar spinal dana

This calls for a study in possible causes of lunveaitebra and lumbar spinal canals.
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