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Introduction. The stenosis of the spine may also occur as a congenital developmental problem with a
small caliber of the spinal canal, but it is usually acquired, due to dislocation of the disc, hernia, hypertro-
phy of facets and hypertrophy of the flavum ligament. Patients with lumbar canal stenosis may have pain
in the area of the buttocks or lower extremities pain, radiculopathy or neurogenic claudication. Pain in the
lower back region is very common in patients with lumbar stenosis, it is not due to stenosis, but results
from degenerative changes in the lumbar spine, which just leads to stenosis. The MRI without contrast
enhancement is considered the best imaging way for the diagnosis of spinal stenosis.

Aim is to assess clinical signs in correlation with Magnetic Resonance Imaging data in the case of
lumbar spinal canal stenosis.

Material and methods. The study included 51 patients with low back pain radiating to the leg. All
patients underwent a clinical neurological examination and imaging examination (especially, MRI of
the lumbar spine).

Results. In 11 (91.7%) patients with imaging signs of spinal canal narrowing, a combination of degen-
erative changes was present, such as facet joint osteoarthritis, ligamentum flavum hypertrophy and
intervertebral disc herniations (of which in one patient (9.1%) spinal canal narrowing was associated
with L5-S1 intervertebral disc extrusion, and in 10 (90.9%) patients spinal canal narrowing was asso-
ciated with various types of intervertebral disc prolapse with polysegmental localization). In only one
patient (8.3%) was an association detected between spinal canal narrowing and cerebrospinal fluid flow
disturbance, the spinal stenosis being congenital. Multivariate analysis with clinical symptoms suggest-
ed a correlation between lumbar spinal stenosis and loss of sensation in the lower limb, the significance
threshold being only 10% (p < 0.10%). Cerebrospinal fluid flow disturbance, however, demonstrated a
significant correlation with numbness (p < 0.10%).

Conclusion. A correlation was determined between lumbar spinal canal stenosis and loss of sensitivity
in the lower limb, the significance threshold being 10% (p < 0.10%). In the case of cerebrospinal fluid
flow disturbance, a significant correlation with numbness was demonstrated (p < 0.10%).

Key words: stenosis of the spine, MRI examination.
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KOPEJISILISI JAHUX MATHITHO-PE3OHAHCHOI TOMOI'PA®IT (MPT) TA KJITHIYHUX
O3HAK ITPY CTEHO3I IIOITEPEKOBOT'O CIIMHHOMO3KOBOI'O KAHAJTY

Leporcasnuii ynisepcumem meouyunu ma gapmayii ineni Hikonae Tecmemiyany, Kuwunis, Monoosa

Beryn. Creno3 xpeGeTHOro kaHaly MO)KEe BUHHMKATH SIK BPOJDKEHA IaTOJIOTIS 3 By3bKHM IIPOCBITOM
XpeOeTHOTO KaHaly, ajie HalvacTile BiH € Ha0yTUM BHACIIIOK 3MIIEHHS UCKa, TPIKi, TinepTpodii
(aceTrkoBuX cyr100iB abo 3B’s13ku x0BTO1 (ligamentum flavum). [MamienTH 3i CTEHO30M MOMEPEKOBOTO
KaHaly MOXYTb MaTH OUIb Y AUISHIN CiTHUIBE a00 HIKHIX KIHIIBOK, PaJMKYJIONATiI0 Y1 HEHPOTeHHY
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KyJbraBicTh. Bijib y monepekoBiii JUISHII € 1yKe NOIUPEHUM Y TaKKX MAlli€HTIB, IPOTE BiH HE 3aBKIU
BUKJIMKAHUH caMe CTEHO30M, a YacTillle € HACIIIIKOM JIETeHePaTHBHUX 3MiH y MONEPEKOBOMY BiIJIiIi
xpe0Ta, AKi 1 MPU3BOAATH 10 cTeHO3y. MPT Ge3 KOHTPacTHOTO TiJICHIICHHS! BBaXKAE€THCS HAWKPAIIIM
METOJIOM Bi3yautizalii AJst JiarHOCTHKU CTEHO3y XPEeOETHOTro KaHay.

Meta — OLiHHUTH KJIIHIYHI O3HAKM B KOpEJLSILil 3 JaHHMH MarHiTHO-PE30HAHCHOI Tomorpadii y pasi
CTEHO3Y TOIEPEKOBOr0 XpeOETHOTO KaHAaITy.

Marepiasau Ta MeToau. Y nociipkeHHs OyB BKIIOYeHHI 51 natieHT i3 6oieM y monepexy, 1110 ipafiito-
BaB y HOTH. YCi NMaIi€HTH NPONIILTN KITiHIKO-HEBPOJIOTiYHE 00CTEKEHHSI Ta Bi3yaizalliiiHe JOCIiDKeH-
Hs (ocobmmBo MPT monepexoBoro Bigainy xpedra).

Pesyabraru. Y 11 nauientis (91,7%) i3 03Hakamu 3BY)KeHHs XpeOETHOTO KaHaly Ha 300paKEHHSX CIIO-
cTepiraacst KOMOIHaIlisl IETeHePAaTHBHUX 3MiH, TAKHX SIK OCTE0APTPUT (PACETKOBHUX CyrIO0iB, rineprpodis
3B’I3KH JKOBTO{ Ta TPIDKI MDKXpEOLeBIX AUCKIB (y 0fHOTO 3 mamieHTiB (9,1%) cTeno3 XxpeOeTHOro KaHary
OyB acoiiioBanui i3 exctpys3ieto aucka Ha pisai L5-S1, a B 10 (90,9%) — 3 pisHMMH THIIaMU IIPOJIAIICY JUC-
Ka 3 bararocerMeHTapHOIO JoKaiizauiero). Jinme B ogHoro marienTa (8,3%) Oyio BUSIBICHO 3B 530K MK
CTEHO30M XPeOETHOTO KaHaJly Ta MOPYIICHHSIM TOKY CIIMHHOMO3KOBOI PIIMHU — CTEHO3 OYyB BPO/DKCHHM.
bararogakropHuii aHasi3 KIHIYHUX CUMIITOMIB BHSIBUB KOPEJIALII0 MK ITONEPEKOBUM CTEHO30M XpeOeT-
HOTO KaHaJTy Ta BTPATOIO Yy TIIMBOCTI B HIDKHIN KIHIIBII, TOPIir 3HadymocTi cranosus e 10% (p <0,10).
[NopyrreHHs TOKy CITMTHHOMO3KOBOT PiTMHHU TAKOXK MOKA3aJI0 3HATYIIY KOPEJSIifo 3 oHIMiHHM (p < 0,10).
BucHOBOK. BCTaHOBIICHO KOPEJIALII0 MK CTEHO30M IOIEPEKOBOr0 XpeOEeTHOro KaHally Ta BTPATOIO
YyTAMBOCTI B HIDKHIH KiHOiBIi (p < 0,10). V pasi mopymeHHs TOKy CHHHHOMO3KOBOI PiIMHH TaKOX
JTOBE/ICHO 3HAYYILy KOpEJAMiro 3 oHiMiHHAM (p < 0,10).

KurouoBi ciioBa: crenos xpebernoro kanaity, MPT-gociimkeHHs.

Introduction

Lumbar spine stenosis is an anatomical condition
that frequently affects patients over 60 years old. The
degenerative lumbar stenosis of the spine is caused by
the decrease of the space for the neuronal and vascu-
lar elements in the lumbar channel, secondary to the
degenerative lumbar changes [1]. The stenosis of the
spine may also occur as a congenital developmental
problem with a small caliber of the spinal canal, but
it is usually acquired, due to dislocation of the disc,
hernia, hypertrophy of facets and hypertrophy of the
flavum ligament. Patients with lumbar canal stenosis
may have pain in the area of the buttocks or lower
extremities pain, radiculopathy or neurogenic claudi-
cation. Neurogenic claudication is defined as radic-
ulopathy or pain and weakness at one extremity or
both lower extremities, which worsen with walking
and can be improved if the patient stops or bends for-
ward [2; 3]. The MRI without contrast enhancement is
considered the best imaging way for the diagnosis of
spinal stenosis [3; 4; 5]. Pain in the lower back region
is very common in patients with lumbar stenosis, it
is not due to stenosis, but results from degenerative
changes in the lumbar spine, which just leads to ste-
nosis [6].

Lumbar spinal stenosis is usually caused by nar-
rowing of the spinal canal or foramina due to a com-
bination of degenerative changes, such as facet oste-
oarthritis, ligamentum flavum hypertrophy, and disc
herniation. Anteroposterior spinal canal diameter of
less than 12 mm is suggestive of stenosis [7]; how-
ever, the cross-sectional area of the dural sac is more
appropriate in the diagnosis of spinal canal stenosis.
Values of the cross-sectional area of the dural sac <76
mm? indicate a severe stenosis, while values between
76—100 mm? indicate a moderate stenosis [8; 9].

It is assumed that the symptoms of lumbar spinal
stenosis result from venous congestion or ischemia of
the nerve roots due to compression [10]. It has been

experimentally demonstrated that moderate constric-
tion-induced pressure on the nerve roots will disrupt
their nutrition, and subsequent experimental studies
have confirmed this hypothesis [11; 12]. The clini-
cal impact of these changes is related to the speed at
which the compression develops [13; 14].

Degenerative lumbar stenosis, anatomically, may
involve the spinal canal, the lateral recesses, the
foramina, or any combination thereof. Spinal canal
stenosis may result from a decrease in anteroposte-
rior diameter, transverse diameter, or combined with
the consequences of decreased disc height with or
without intervertebral disc prolapse and hypertrophy
of the facet joints and ligamentum flavum. Fibrosis is
the primary cause of ligamentum flavum hypertrophy,
being driven by compression, particularly along the
dorsal aspect of the ligamentum flavum. Transform-
ing growth factor (TGF)-B released by endothelial
cells may stimulate fibrosis, especially in the early
phase of hypertrophy [15]. The same processes,
decreased disc height, facet joint hypertrophy (with or
without spondylolisthesis), and/or vertebral endplate
osteophytosis, may also lead to lateral recess steno-
sis. Foraminal stenosis can be transversely resulting
from a combination of disc space narrowing and over-
growth of structures anterior to the facet joint capsule
and/or vertically resulting from posterolateral osteo-
phytes from the vertebral endplates protruding into
the foramen together with a laterally bulging annulus
fibrosis or herniated disc compressing the nerve root
against the superior pedicle [16]. Foraminal stenosis
most commonly involves the L5 nerve root, as the
L5-S1 foramen is the smallest one relative to the root
foramen/area [16].

Aim

The aim is to assess clinical signs in correlation
with Magnetic Resonance Imaging data in the case of
lumbar spinal canal stenosis.
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Materials and methods

The study included 51 patients with low back pain
radiating to the leg. All patients underwent a clinical
neurological examination and imaging examination
(especially, MRI of the lumbar spine).

The clinical examination included: history of the
disease, Visual Analogue Pain Scale, psychological
changes assessment scale (HADS scale), assessment
of social and professional adaptation disorders (ODI
scale), patient satisfaction, quality of life (EQ-5D —
Euro Quality of Life 5 Dimension), specific tests, neu-
rological examination. Magnetic resonance imaging
was performed using the Siemens Magnetom Skyra
closed-type device, with a magnetic field strength of
3 Tesla. All examination planes were performed with
a step of 4 mm, using T1 and T2 weighted sequences,
T2 FS (with fat suppression), PD FS.

The obtained results were processed in Excel
tables. The data were processed electronically. Fish-
er’s exact test was used to estimate significant differ-
ences in imaging data and clinical signs in the study
group. The significance threshold was considered to
be p<0.10. The data are presented as absolute and rel-
ative values or as mean and standard deviation.

Results

Various degrees of lumbar spinal canal stenosis
were recorded in 12 (23.5%) of the patients inves-
tigated by MRI, the correlation with clinical symp-
toms being shown in Tab. 1, and a representative MRI
image — in Fig. 1.

Table 1
Multivariate analysis of clinical symptoms in patients
with lumbar spinal canal stenosis

The dependent variable F statistic | p
Loss of sensation in the lower limb 2.895 0.095
Numbness of the lower limb 0.291 0.592
Gait disorders 0.147 0.703
Weakness in the lower limb 0.052 0.820

Fig. 1. Spinal canal stenosis. MRI, T2-weighted sequence,
sagittal view

Various degrees of cerebrospinal fluid flow dis-
ruption were recorded in 4 (7.8%) of the patients
investigated by imaging, the correlation with clinical
symptomatology being shown in Tab. 2, and a repre-
sentative MRI image — in Fig. 2.

In 11 (91.7%) patients with imaging signs of spi-
nal canal narrowing, a combination of degenerative
changes was present, such as facet joint osteoarthritis,
ligamentum flavum hypertrophy and intervertebral
disc herniations (of which in one patient (9.1%) spinal
canal narrowing was associated with L5-S1 interver-
tebral disc extrusion, and in 10 (90.9%) patients spinal
canal narrowing was associated with various types of
intervertebral disc prolapse with polysegmental local-
ization). In only one patient (8.3%) was an association
detected between spinal canal narrowing and cerebro-
spinal fluid flow disturbance, the spinal stenosis being
congenital.

Table 2
Multivariate analysis of clinical symptoms in patients
with cerebrospinal fluid flow disturbance

The dependent variable F statistic p
Numbness of the lower limb 1.789 0.187
Loss of sensation in the lower limb 0.269 0.606
Gait disorders 0.041 0.841
Weakness in the lower limb 0.014 0.905

Fig. 2. Myelographic MRI sequences in coronal
and sagittal views. Arrows indicate disruption
of cerebrospinal fluid flow

Multivariate analysis with clinical symptoms sug-
gested a correlation between lumbar spinal stenosis
and loss of sensation in the lower limb, the signifi-
cance threshold being only 10% (p < 0.10%, Table 1).
Cerebrospinal fluid flow disturbance, however,
demonstrated a significant correlation with numbness
(p <0.10%, Tab. 2).

Discussions

Despite a clinical definition that is often based on
anatomical findings, clinical diagnosis and assess-
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ment of the severity of lumbar stenosis depend pri-
marily on the patient’s description of their symptoms
and physical examination. When considering inter-
ventions, correlation with imaging findings is also
essential. Degenerative lumbar stenosis is less com-
mon in patients younger than 50 years, in contrast to
those with primary lumbar stenosis due to a congeni-
tally narrowed canal [17].

The most common symptom attributed to lumbar
stenosis is neurogenic claudication, also known as
pseudoclaudication. Neurogenic claudication refers
to pain that involves the buttocks, groin, and anterior
thigh, and radiates down the back of the leg to the
foot. In addition to pain, it also includes fatigue, heav-
iness, weakness, and/or paresthesia. Patients with
lumbar stenosis may also report nocturnal leg cramps
[17] and neurogenic bladder symptoms. Symptoms
may be unilateral or, more commonly, bilateral and
symmetrical. The patient may have an accompanying
back pain, but the leg pain and discomfort are usually
more bothersome [18].

In addition to neurogenic claudication, lumbar
stenosis may present with radicular symptoms. In
contrast to neurogenic claudication, which is more
commonly bilateral and associated with spinal canal
stenosis, radicular symptoms due to spinal stenosis
are more commonly unilateral and related to lateral
recess or foraminal canal stenosis. Patients tend to be
younger [19] and often have pain at rest and at night,
which is exacerbated by the Valsalva maneuver [16].
Leg pain is often described as severe and radicular in
distribution and may be exacerbated by lumbar exten-
sion [16]. Examination findings may include limited
lumbar range of motion, especially in extension,
focal motor weakness in a specific root distribution,
variable signs of straight leg tension, and diminished
reflexes in specific root distributions.

Some patients may report symptoms that are dif-
ficult to definitively attribute to lumbar stenosis. For
example, they may report only back pain (without
evidence of radiating to the leg), which is typical of
neurogenic claudication (i.e., the characteristic posi-
tional nature of the symptoms).

The only study evaluating the value of patient-re-
ported and clinical signs in diagnosing lumbar stenosis
compared 43 patients in whom clinicians had at least
80% confidence that symptoms were due to lumbar
stenosis with 32 patients in whom clinicians had less
than 20% confidence that symptoms were attributable
to lumbar stenosis [20]. Variables associated with the
diagnosis of lumbar stenosis included older age, thigh
pain lasting more than 30 seconds after lumbar exten-
sion, and the absence of pain in sitting and walking.

According to the North American Spine Society
(NASS) Lumbar Stenosis Guidelines, there is insuffi-
cient evidence to correlate symptoms based on clinical
signs with anatomical narrowing of the spinal canal
visualized by imaging [21]. One reason could be var-
iations in assessment methods due to the lack of clear
criteria for evaluating imaging findings. Degenerative
spinal stenosis is known to be primarily caused by

age-related degeneration, such as bulging discs, oste-
ophytes, hypertrophy of the facet joints, and thicken-
ing of the ligamentum flavum [22; 23]. In degenerative
diseases of the lumbar spine, it has been found that ele-
vated levels of inflammatory cytokines from the facet
joint tissue are released into the spinal canal, which is
suspected to be the cause of pain [24; 25; 26].

Potential force decreases in certain muscle groups,
and corresponding changes in sensitivity and reflex
responses, in a metameric distribution, are rarely
present, depending on the location and degree of lum-
bar spinal stenosis.

In an international consensus, a group of 279 spe-
cialists from 29 countries concluded that 7 clinical
signs and symptoms are required to be 80% certain
of the presence of lumbar spinal stenosis based on
history and physical examination, namely: pain in the
buttock or lower limb during walking; improvement
of symptoms during forward flexion; relief when
patients use a supermarket trolley or ride a bicycle;
sensory or motor disturbances when walking; normal
or symmetrical peripheral pulses; weakness of the
lower extremities and back pain [27].

In our study, a significant correlation was obtained
between lumbar spinal canal stenosis and loss of sen-
sitivity in the lower limb, the significance threshold
being only 10% (p < 0.10%), however, disruption of
cerebrospinal fluid flow demonstrated a significant
correlation with numbness (p < 0.10%). According to
the literature and our study, there is a significant cor-
relation of clinical signs (pain in the lumbar region or
in the lower limbs, sensory or motor disorders, weak-
ness in the lower extremities) with [umbar stenosis.
Only in one case, 8.3% of patients with lumbar steno-
sis presented congenital lumbar stenosis, and 91.7%
of patients presented degenerative lumbar stenosis.
Out of 12 patients with lumbar stenosis, 11 presented
degenerative stenosis, and one patient presented con-
genital stenosis; in 4 patients, cerebrospinal fluid flow
disruption was detected; in 1 patient, the association
between lumbar stenosis and cerebrospinal fluid flow
disruption was determined.

Conclusions

A correlation was determined between lumbar
spinal canal stenosis and loss of sensitivity in the
lower limb, the significance threshold being 10% (p
< 0.10%). In the case of cerebrospinal fluid flow dis-
turbance, a significant correlation with numbness was
demonstrated (p < 0.10%). Spinal canal stenosis can
be correlated with clinical signs that are revealed by
statistical data and confirmed by data from the spe-
cialized literature.
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