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Spinal stenosis is a clinical and morpho-
logical concept, involving narrowing of 
the vertebral canal, resulting in the com-
pression of its content and development 
of neurological disorders [22, 23, 26]. It 
can be limited to one spinal motion seg-
ment (two adjacent vertebrae, interverte-
bral disc, facet joints, ligaments) or affect 
two or more spinal motion segments [1, 
3, 4].

It has been shown that many clini-
cal manifestations of degenerative dis-
eases of the spinal column are caused 
by deformities of the spinal canal [12]. 
Portal [107] established the connection 
between the deformity of the spinal 
canal and the spinal cord compression. 
Clinical symptoms of spinal stenosis were 
described by Von Bechterew [128], Sachs 
and Frankel [112]. The practical features 
of spinal stenosis was demonstrated by 
Eisberg [59] and Verbiest [127].

The cervical spine is one of the most 
frequently affected sections in spine dis-
eases [16, 90] that is dominated not by 

the supporting function, but by ensuring 
the mobility of the head and the organs 
of perception that determines the variety 
of clinical manifestations of the disease 
at this level [15, 46]. Mobility of the cervi-
cal spine has certain unique anatomical 
and physiological organizational features 
for preservation of the spinal canal con-
tents, but these features are compressing 
factors in the degeneration processes at 
the same time [46].

Cervical spinal stenosis is accompa-
nied by cervical myelopathy syndrome, 
and the decrease in saggital diameter of 
the spinal canal between levels C1 and 
C2 from 14 to 13 mm and below C2 level 
to 12 mm as a norm combined with an 
average 10-mm thickness of the dural sac 
at this level objectively defines the risk of 
the spinal cord compression [2]. Almost 
12 % of compression syndromes at the 
cervical spine level are accompanied by 
vertebral artery syndrome [6], which dif-
fers in etiopathogenesis from vertebro-
basilar insufficiency induced by intrava-

sal changes. It has been demonstrated 
that traumatic injuries, deformities, bone 
overgrowths and various developmental 
abnormalities in the cervical segments 
contribute to the vertebral artery com-
pression and irritation of its perivascular 
sympathetic plexus [10, 21]. In the cervi-
cal spine, facet joints are located close to 
outgoing segmental nerves and form the 
enclosed bony canal for both the nerve 
roots and vertebral artery [114]; the size 
and the area of the intervertebral fora-
men decrease with severity of degenera-
tive process, mainly due to the decrease 
in the area of the lower facet joints. It 
was shown that a 1-mm disc height 
decrease causes a 25–30 % decrease in 
the intervertebral foramen and a 3-mm 
decrease causes a 50 % decrease in the 
intervertebral foramen area [6].

Epstein et al. demonstrated [60] that 
2% of spinal stenosis cases occur at the 
level of C3–C4, 17 % – at the level of C4–
C5, 27 % – at the level of C5–C6, 17 % – 
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at the level of C6–C7, and 5 % – at the 
level of C7–T1.

It has been shown that a 2–5-mm 
thickening of the posterior longitudinal 
ligament reduces the anteroposterior size 
of the spinal canal by 3–7 mm [124]. It 
is known that the incidence of cervical 
myelopathy syndrome due to ossification 
of the posterior longitudinal ligament 
(OPLL, Tsukimoto disease) is almost 1000 
times higher in the Southeast Asians than 
in the Europeans [14, 15]. Ossification 
of the posterior longitudinal ligament 
often occurs in the hypermobile segment 
as a way of dynamic compensation of 
translation (anteroposterior displace-
ment) of vertebra and over the area of 
compressed annulus fibrosus. Surgical 
biopsy from the posterior longitudinal 
ligament of patients with cervical spinal 
stenosis displays morphological signs of 
chondrofication, calcification and ossifi-
cation [71, 72].

Lumbar spinal stenosis is defined as 
a long chronic process either congeni-
tal (constitutional or dysontogenetical) 
and/or acquired (due to the presence of 
osteophytes, ossified ligaments and ossi-
fied disc herniation, as well as hypertro-
phy of intervertebral joints, leading to a 
narrowing of central and/or lateral spinal 
canal). It results in disparity between the 
size of osteo-fibrous sheath of the spine 
and the neurovascular elements and is 
accompanied by disruption of blood 
and cerebrospinal fluid flow, as well as 
by mechanical impact on the spinal roots, 
which clinically manifest as typical symp-
toms: claudicatio intermittens and other 
less specific and vertebral vertebrogenic 
symptoms [23, 24, 54, 99].

The first lumbar stenosis national stu-
dies were provided by D.R. Stulman et al. 
[34] and D.K. Bogorodinsky et al. [5].

Verbiest [125, 126] published a series 
of works on idiopathic lumbar steno-
sis and  revealed a pattern of anatomi-
cal changes of the vertebral canal with a 
representative clinical manifestation of 
cauda equina roots injury, defining it as 
claudicatio intermittens.

In recent years, the problem of dif-
ferent etiologies of lumbar spinal steno-
sis has attracted the attention of many 
researchers [3, 20, 23, 25, 29, 86, 100, 

109, 115]. According to the definition by 
Arnoldi et al. [39], lumbar spinal steno-
sis corresponds to any type of narrow-
ing of the spinal canal or intervertebral 
foramen. Yu.A. Orlov et al. [18] defines 
stenosis as long-term chronic process, 
contributing to a narrowing of the spinal 
canal, where the capacity of bone and 
fibrous sheath of the spine does not cor-
respond to vascular and neural structures 
therein [88].

Later, a concept of dynamic stenosis 
was developed as significant increase in 
anteroposterior dimensions and cross-
sectional area of the spinal canal dur-
ing flexion and decrease in these values 
by 30–67 % in extension [30, 84, 106] 
Besides the important role of claudica-
tio intermittens, intracanal venous stasis 
[132] and transient ischemic spinal roots 
[103] in semiotics of radicular syndromes 
was established.

Anatomical studies have found that 
the intervertebral foramen stenosis of 
the lumbar spine was characterized by 
a decrease in its vertical dimension [53, 
77] and intraforaminal opening, which 
in 41.7 % of cases may contain intrafo-
raminal ligaments involved in the com-
pression of the content of intervertebral 
canals [27]. Post-mortem studies also 
confirmed these hypotheses [120].

It has been shown that reduction of 
the intervertebral disc height results in  
intervertebral joints overloading and for-
mation of marginal bone overgrowths 
protruding posteriorly into the spinal 
canal and the thickening of the yellow 
ligament. It contributes to narrowing 
of the spinal canal with the spinal roots 
and the spinal cord compressions [132]. 
In degenerative process, the yellow liga-
ment, the anterior longitudinal ligament 
and the capsule of the facet joints mainly 
contribute to the development of degen-
erative spinal canal stenosis [61], that is 
important in the development of the lat-
eral recess stenosis. The ossification of 
the posterior longitudinal ligament at 
the lumbar level occurs rarely [61]. The 
central, lateral or foraminal spinal ste-
nosis develops with (or is exacerbated 
by) spondylolisthesis [47, 61]. It is known 
that the incidence of L4 vertebra degen-
erative spondylolisthesis is about 6 times 

higher than that of other vertebrae [83, 
111]. Features of lumbar stenosis devel-
opment are also related with peculiari-
ties of its embryogenesis [126]. According 
to A.I. Prodan et al. [23] and Borenstein 
et al. [48], the facet joints changes cannot 
occur without damage to the interverte-
bral disc. It was found that overloading of 
articular processes, related with degen-
eration process of the intervertebral disc, 
directly affects its multiple microfrac-
tures development with an associated 
increased risk of vertebra slipping and 
the development of spondylolisthesis, 
mainly at the L4–L5 level [111]. It has 
been noted that in degenerative spon-
dylosis the facet joints are disoriented by 
50 % and loose the resistance force [62]. 
Degenerative changes also lead to adja-
cent vertebrae ankylosis , which causes 
spinal stenosis in the presence of osteo-
phytes [8]. Multiple injuries of discs, joints 
and ligaments in case of primary osteoar-
thritis in the elderly lead to polysegmen-
tal stenosis [33, 36]. A damage occurring 
on several levels with normal spinal canal 
sections between them results in inter-
mittent stenosis. Lumbar stenosis is most 
common at the level of L2–L4 [21, 23, 49].

Lumbar stenosis is a common spinal 
disease in the population [40, 47], which 
is identified in 2/3 of patients with long-
term degenerative processes in the lum-
bar spine. This type of stenosis is cur-
rently estimated as one of final steps 
of degenerative processes. It has been 
shown that incidence of the central ste-
nosis occures in 21.0 % of cases, later-
al in 26.8 %, combined in 52.2 %, and 
multilevel in 21.0 % of cases [29, 89, 134]. 
Patients with stenosis represent up to 6 % 
of patients operated on for lumbar verte-
bral syndromes [18, 24].

Currently it is known that the devel-
opment of lumbar stenosis in the major-
ity of patients with degenerative spine 
lesions is associated with segmental 
degenerative instability [6, 42, 46, 56].

Intervertebral disc degeneration is 
directly associated with the instability 
of the spinal motion segment [31]. More 
than 50 % compression of spinal cauda 
equina by is considered critical and char-
acterized by reflex impairment, morpho-
logical changes of nerve tissue and neu-



54
Degenerative diseases of the spine

Hirurgia Pozvonochnika 2016;13(2):52–61 

V.A. Byvaltsev et al. Isolated and combined degenerative tandem cervical and lumbar spinal stenosis

rological deficits [7, 123]. Another impor-
tant prognostic factor is the development 
of both preoperative and postoperative 
depressions, which directly influence 
treatment outcomes [98].

Tandem (combined, simultaneous, 
concomitant, concurrent) stenosis is 
defined as a spinal stenosis, occurring at 
the same time in the cervical and lum-
bar spine [51, 56, 66, 91, 133]. The figure 
presents MRI data of a patient with tan-
dem stenosis of the cervical and lumbar 
spine. Tandem stenosis of the cervical 
and lumbar spine occurs in 5–25 % of 
patients with dominating clinical symp-
toms of compression in one of the spinal 
segments [41, 81, 89, 97]. It should be 
emphasized that tandem stenosis often 
occurs without obvious clinical symp-
toms, as has been pointed out by Gho-
brial et al. [66] who analyzed PubMed 
electronic database (1966–2013). Lee 
et al. [92] retrospectively studied nine-
ty three 70-year-old patients with the 
main symptoms of neurogenic claudi-
catio intermittens and established that 
in 23 % of cases the cervical spine ste-
nosis was asymptomatic. Based on a ret-
rospective analysis of 66 patients with 
neurogenic claudication at the age of 
50, Bednarik et al. [45] have shown that 
the progression of myelopathy in case 
of asymptomatic stenosis of the cervi-
cal spine increases the risk of full-scale 
tandem stenosis by 5 % every year. After 
a retrospective study of 19 patients aged 
68 with mixed symptoms of neurogenic 
claudication and neurological symptoms 
in the upper limbs, Dagi et al. [58] report-
ed that it is an objective criterion for the 
development of tandem stenosis of the 
cervical and lumbar spine. Kim et al. [82], 
who retrospectively analyzed the data of 
100 patients at the age of 71 with neuro-
genic intermittent claudication, showed 
that  clinical manifestation of the lumbar 
stenosis is associated with cervical steno-
sis in 76 % of cases t and with thoracic 
stenosis in 30 %. Krishnan et al. [87] ret-
rospectively studied 53 patients aged 60 
years with symptoms of myelopathy pre-
viously operated on for tandem steno-
sis of the lumbar and cervical spine and 
established that it is preferable to carry 

out a phased decompressive surgery in 
patients older than 60 years.

The nature of tandem stenosis usually 
involves a spondylotic degeneration [41, 
94, 100, 116–118, 129, 130, 131], clini-
cal symptoms of which are represented 
by the triad of intermittent neurogen-
ic claudication, progressive gait distur-
bance, myelopathy and polyradiculopa-
thy of both upper and lower limbs [60, 
66, 75, 91, 93, 135]. It was shown that 
in case of identification of spinal canal 
stenosis in one department of the spine 
and the presence of neurological clinical 
manifestation the probability of tandem 
stenosis is increased by 15.3 %, and over 
time by 32.4 % [91].

The incidence of concurrent tandem 
stenosis of the lumbar and thoracic spine 
[44, 64], as well as cervical and thoracic 
one is low and occurs in about 1 % of 
cases [43]. Inter-regional (multi-regional) 
spinal stenosis at three levels of the spine 
at the same time (cervical, thoracic and 
lumbar) is an extremely rare observa-
tion [74].

Verbiest proposed the first classifica-
tion of spinal stenosis [125, 127]. He pro-
posed concepts of “absolute and relative 
stenoses” which differ in the sagittal size 
of the spinal canal, wherein absolute ste-
nosis causes compression of the cauda 
equina roots, while relative one contrib-
uted to mutual exacerbation of com-
pressing factors. The size of the spinal 
canal of 12 mm is considered as a sign of 
relative stenosis, and less than 10 mm – 
as a sign of absolute or mixed one. Mixed 
stenosis is a combination of relative and 
absolute ones at various levels of the spi-
nal canal. Papp et al. [105] proposed an 
etiological classification, according to 
which the lumbar stenosis was divided 
into primary (congenital and acquired 
forms) and the secondary when the ste-
nosis is associated with other diseases. 
Arnoldi et al. [39] published a pathoge-
netic classification of vertebral stenosis, 
which identified the following types of 
spinal stenosis: a congenital or develop-
mental stenosis (idiopathic or achondro-
plastic); acquired – degenerative (central, 
peripheral section of the spinal canal, lat-
eral recess or nerve root canal), degen-
erative spondylolisthesis and combined, 

which is presented by different combi-
nations of congenital stenosis, develop-
mental stenosis, degenerative stenosis 
and nucleus pulposus herniation.

For clinical practice it is advisable to 
use classifications that combine classifi-
cation of stenosis based on anatomical 
characteristics and contributing etiologi-
cal factors [9, 20, 26, 76, 123]. Based on 
anatomical criteria, stenoses are divided 
into central stenosis, a decrease in the 
distance between the posterior surface 
of the vertebral body and the nearest 
opposite point on the arch at the base 
of the spinous process (up to 12 mm, 
a relative stenosis, less than 10 mm, an 
absolute one); lateral stenosis, a narrow-
ing of the radicular canal and interverte-
bral foramen to 4 mm or less; combined 
stenosis. Based on etiology, stenoses are 
divided into congenital or idiopathic 
stenosis [102], achondroplasia [68, 119], 
acquired stenosis [78], combined steno-
sis, which corresponds to any combina-
tion of congenital and acquired stenosis. 
It is the most common form of stenosis 
[28]. V.F. Kuznetsov [13] proposed to take 
into account the extent of stenosis along 
the spinal axis (monosegmental, polyseg-
mental, intermittent and total), as well as 
its stages: dynamic and fixed. The spinal 
canal stenosis is also classified according 
to its clinical manifestations [12, 22, 25]: 
without clinical symptoms, functional 
stenosis, stenosis with myelopathy and 
(or) radiculopathy symptoms. Acute 
myeloradiculoischemia (radiculoisch-
emia) [35] and chronic myeloradiculoipa-
thy (radiculopathy) [19] are distinguished 
on the pace of development of neurolog-
ical manifestations. Neurological mani-
festations of stenosis may be transient, 
moderate and severe, and they can be 
accompanied by disruption of the spinal 
cord conduction or cauda equine roots.

Verification of clinical diagnosis of 
stenotic process in the spinal canal is 
conducted using available X-ray imaging 
and electrophysiological methods [1, 11, 
63, 70, 97]. The following algorithm of 
examination of patients is used: neuro-
logical examination, spondylography in 
two projections, functional spondylog-
raphy, spondylography in 3/4 projection, 
MRI, MRI myelography, CT, myelography, 
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electroneuromyography. It involves com-
prehensive analysis of diagnostic param-
eters in conjunction with the detailed 
clinical, morphological and physiological 
characteristics, which directly affects the 
choice of tactics and the most adequate 
method for surgical treatment of spinal 
stenosis [67, 80, 102, 113, 115, 121].

Traditional X-rays of various parts 
of the spine have not lost their rele-
vance, providing an identification of spi-
nal deformity and instability of spinal 
motion segments, as well as a prelimi-
nary assessment of the spinal canal size 
[69, 96]. In case of the spinal canal steno-
sis modern standardized set of examina-
tions includes functional spondylography, 
CT and MRI [120], and MRI is considered 
to be the gold standard in the diagnosis 
of isolated and tandem stenosis [17, 95, 
118]. Combinations of CT and myelogra-
phy provides objective confirmation of 
the diagnosis of lumbar stenosis in 90.6 % 
of cases, and the specificity of the meth-
od is 96 % [110]. The combined CT and 
myelography data are correlated with 
MRI data: the boundary of the bone tis-
sue of the spinal canal is preferably iden-

tified by CT and myelography, and the 
soft tissue is preferably identified by MRI, 
which is particularly important in deter-
mining the foraminal stenosis [73, 104]. 
Functional myelography and epidurog-
raphy are necessary for the diagnosis of 
dynamic stenosis [108]. Currently, vertical 
MRI scanners allow functional examina-
tions, which is especially important for 
verification of dynamic lumbar spinal ste-
nosis and instability of the spinal motion 
segments [50].

In the diagnosis of lumbar spinal 
stenosis, the data of electromyographic 
muscle mapping have 100 % specifici-
ty and 30 % sensitivity, confirming the 
necessity for additional use of electro-
physiological methods of examination 
[25].

Surgical treatment of patients with 
stenotic processes of various portions 
of the spinal canal is preferable, but the 
choice of technique is individualized 
based on the analysis of data of compre-
hensive examination [24, 37, 40].

The main indications for surgical 
treatment of spinal stenosis are severe 
pain, that cannot be managed by medica-

tion and conservative methods, progres-
sive claudicatio intermittens syndrome, 
disorders of pelvic organs [1, 3, 80]. Sur-
gical tactics and volume of operations 
are based on complex data on the clini-
cal neurological picture and cross-ref-
erenced with neuroimaging and neu-
rophysiological data [3, 25]. Depending 
on the type of stenosis it can involve 
decompression of the spinal or radicular 
canals [57, 65]. Extensive decompressive 
laminectomy at the level of two or three 
segments is considered in case of poly-
segmental lumbar spinal canal stenosis, 
whereas monosegmental stenosis is treat-
ed using facetectomy and laminectomy 
at the level of the affected segment [32, 
52, 79, 85, 107]. Patients with unilateral 
neurologic manifestations undergo man-
datory gentle decompression with resec-
tion of medial facet joints and remov-
al of additional soft tissue compressing 
components. Lateral stenosis and  related 
radicular syndromes are treated by facet-
ectomy, foraminotomy [1, 3].

There is currently no standard 
approach to surgical treatment of 
patients with tandem spinal stenosis. It 

Fig.
Сlinical example of a patient B., 49 years old, with tandem spinal canal stenosis of the cervical and lumbar spine with clinical manifestations 
of radiculopathy at the level C5–C8 on the left, at the level L3–L5 on the left, cervicobrachialgia and sciatica on the left, double-sided 
top hyperreflexia and absence of gross manifestations of cervical myelopathy: a – sagittal T2-weighted image of the cervical spine reveal 
extended spinal stenosis at the C3–C7 level; b – frontal T2-weighted image of the intervertebral disc of the cervical spine at the C3–C4 
level (maximum stenosis) reveal bean-shaped deformation of the spinal canal; c – sagittal T2-weighted image of the lumbar-sacral spine, 
reveal extensive spinal stenosis at the level of L1–S1; d – frontal T2-weighted image of the intervertebral disc in the lumbar-sacral spine 
at the L4–L5 level (maximum stenosis) reveals the narrowing of the spinal canal
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associated with necessity for detailed 
differention from other diseases, cor-
responding to the level of degenerative 
lesions, and identification of the dom-
inant clinical picture, which directly 
defines the subsequent tactics and vol-
ume of surgical intervention, in the pleth-
ora of overlapping neurological symp-
toms [58, 89, 94, 101].

Many studies have confirmed the 
need for staged approach to surgical pro-
cedures. Some authors consider appro-
priateness of the surgical inbetventions 
at clinically relevant levels of the spinal 
canal [94, 117], while others prefer ini-
tial decompression in the cervical spine 
[89, 110]. Some spinal surgeons reported 
positive outcomes of one-stage surgical 
treatment of the spine in both affected 
departments [58, 101].

Difficulties in elaborating surgical 
approach for patients with tandem ste-
nosis are associated with the fact that 
even in the presence of instrumental data 

on compression of neurovascular struc-
tures in the lumbar spine, neurological 
symptoms in the lower limbs in cervical 
spinal stenosis may be caused by spinal 
cord compression in the cervical region. 
Therefore, the initial spinal decompres-
sion can eliminate radicular symptoms in 
lower limbs and thus eliminate the need 
for the second stage of surgical treatment 
[58, 101]. At the same time, due to a long 
and relatively non-physiological position 
of a patient, a surgical intervention at 
the lumbar spine level can contribute to 
exacerbation of neurological symptoms 
caused by compression of the cervical 
spinal cord [51, 122].

Decompression of clinically signifi-
cant stenotic segments of the spine con-
tributes to positive clinical outcomes [38, 
134]. However, multilevel degenerative 
stenosis requires extensive decompres-
sion, which is associated with significant 
blood loss, iatrogenic injury to musculo-
ligamentous apparatus and its risk for 

older patients [38, 55]. Minimally inva-
sive surgery [3, 7, 22] has become widely 
used in spinal surgery as a way to prevent 
development of postoperative complica-
tions, reduce damage to surrounding soft 
tissues in surgical approach and sever-
ity of postoperative pain syndrome. It 
allows performing surgical procedures at 
all clinically significant levels with mini-
mal risk of intra- and postoperative com-
plications and with faster rehabilitation.

In modern literature vast number of 
studies are retrospective [41, 74, 81, 101], 
and therefore there is a need for mul-
ticenter prospective studies of the out-
comes of surgical interventions in treat-
ment of patients with tandem spinal ste-
nosis of the cervical and lumbar spine.

This  work was supported by funds 
from the Russian Science Foundation, 
Grant number 15-15-30037.

References

1. Antipko LE. Spinal Canal Stenosis. Voronezh, 2001. In Russian.

2. Antonov IP, Gitkina LS. Vertebro-Basilar Strokes. Minsk, 1977. In Russian.

3. Baskov AV, Evsyukov AA, Ogleznev KYa, Sidorov EV. Prediction of the results of 

surgical treatment of acquired lumbar canal stenosis. Zh Vopr Neirokhir Im N.N. Bur-

denko. 2003; (2): 20–26. In Russian.

4. Batysheva TT, Bagir LV, Kuzmina ZV, Boiko AN. Modern aspects of diagnosis and 

treatment of lumbar intervertebral herniations. Lechashchij vrach. 2006; (6): 31–38. 

In Russian.

5. Bogorodinsky DK, German DG, Godovanik OO, Skoromets AA. Spondylogenic 

Sciatica. Kishinev, 1975. In Russian.

6. Vereshchagin NV. Pathology of Vertebro-Basilar System and Cerebrovascular Acci-

dents. Moscow, 1980. In Russian.

7. Grachyov YuV, Shmyryov VI. Vertebrogenic lumbar pain: multifactor origin, symp-

toms, and principles of treatment. Lechashchij vrach. 2008; (5): 6–10. In Russian.

8. Zozulya YuA, Pedachenko EG, Slynko EI. Surgical Treatment for Pain due to Lum-

bosacral Nerve Root Compression. Kiev, 2006. 348 p. In Russian.

9. Isaenko AL, Polischuk NE, Slinko EI. Diagnostics and surgery of radiculomyelopa-

thies in the lumbar spinal stenosis. Ukrainian Neurosurgical journal. 2002; (3): 66–71. 

In Russian.

10. Kalashnikov VI. Vertebral artery syndrome. Therapia. 2007; (10): 31–33. In Russian.

11. Konovalov AN, Kornienko VN, Pronin IN. Magnetic Resonance Imaging in Neu-

rosurgery. Moscow, 1997. In Russian.

12. Kuznetsov BF. Clinical classification of spinal canal stenosis. Zdravoohranenie Belo-

russii. 1992; (9): 52–54. In Russian.

13. Kuznetsov VF. Spinal canal stenosis. Meditsinskie Novosti. 1997; (5): 22–29. 

In Russian.

14. Kurbanov NM, Protsenko AI, Khudojberdiev KT. Cervical myelopathy due to 

ossification of the posterior longitudinal ligament. Orthopaedics, Traumatology, and 

Prosthetics. 1989; (7): 21–24. In Russian.

15. Lutsik AA. Compression Syndromes of the Cervical Spine Degenerative Disease. Novo-

sibirsk, 1997. In Russian.

16. Mikhailovsky VS. On some fundamental issues of surgery for discogenic pathology. 

Orthopaedics, Traumatology, and Prosthetics. 1983; (7): 27–30. In Russian.

17. Nazarenko GI, Cherkashov AM, Geroeva IB, Rukhmanov AA. Modern approach 

to back pain management. Journal of Traumatology and Orthopedics. Priorov. 2007; 

(3): 10–15. In Russian.

18. Orlov YuA, Kosinov AE, Tkach AI. Pain syndrome in stenosis of the lumbar division 

of the spinal canal. Zh Vopr Neirokhir Im N.N. Burdenko. 1987; (2): 60–63. In Russian.

19. Podchufarova EV, Yakhno NN, Alekseev VV, Avedisova AS, Chakhava KO, 

Ershova EM, Protasenko TV. Chronic pain syndromes of lumbar and sacral local-

ization: value of structural skeletal and muscular frustration and psychological factors. 

Bol’. 2003; (1): 38–43. In Russian.

20. Polishchuk NE, Isaenko AL. Clinical presentation and differential diagnosis of lum-

bar stenosis. Ukrainian Medical Journal. 2001; (2): 106–109. In Russian.

21. Popelyanskiy YaYu. Diseases of the Peripheral Nervous System. Moscow, 2005. In 

Russian.

22. Popelyanskiy YaYu. Orthopedic Neurology (Vertebro-neurology): Guidance for Phy-

sicians. Moscow, 2003. In Russian.

23. Prodan AI, Perepechay OA, Kolesnichenko VA, Balan SI, Chernyshev AG. Con-

temporary technologies for surgical treatmentof lumbar spinal stenosis. Hir. Pozvonoc. 

2008; (3): 40–47. In Russian.



Degenerative diseases of the spine

57

Hirurgia Pozvonochnika 2016;13(2):52–61 

V.A. Byvaltsev et al. Isolated and combined degenerative tandem cervical and lumbar spinal stenosis

24. Prodan AI, Perepechai OA, Kolesnichenko VA, Podlipentsev VV, Cherny-

shev AG. Conservative treatment of lumbar spinal stenosis: current trends, concep-

tions and methods. Korsakov J Neurol Psychiatry. 2009; (7): 92–95. In Russian.

25. Prodan AI, Perepechai OA, Kolesnichenko VA, Chernyshov AG, Podlipentsev 

VV. Diagnosis of lumbar spinal stenosis. Journal of Traumatology and Orthopedics. Pri-

orov. 2008; (3): 77–81. In Russian.

26. Radchenko VA, Skidanov AV, Karpinskaya YeD, Moshchenko VL. Peculiarities 

in the structure of the spinal canal in the lumbar portion which cause development of 

lateral degenerative arthrogenic stenosis. Orthopaedics, Traumatology, and Prosthet-

ics. 2008; (1): 5–10. In Russian.

27. Sampiev MT. The treatment of ligamentous stenosis of intervertebral canals com-

bined with root syndrome of the lumbosacral spine: MD/PHD Thesis. Moscow, 1999. 

In Russian.

28. Simonovich AE. Use of DYNESIS instrumentation in lumbar spine dynamic fixation 

for degenerative disease. Hir. Pozvonoc. 2004; (1): 60–66. In Russian.

29. Smirnov AYu. Symptoms, diagnosis and surgical treatment of lumbar stenosis. Nei-

rohirurgia. 1999; (2): 59–64. In Russian.

30. Khvisyuk NI, Prodan AI, Fendrikov VV. Some forms of lumbar spinal stenosis. 

In: Diseases and Injuries of the Spine, ed. by N.P.Demichev. Saratov, 1978: 19–23. In 

Russian.

31. Khvisyuk NI, Khvisyuk AN. Instability of the spine associated with degenerative disc 

disease. Orthopaedics, Traumatology, and Prosthetics. 2004; (4): 30–35. In Russian.

32. Kholodov SA. Microsurgical treatment of multilevel discogenic lesion of the lumbar 

spine. Zh Vopr Neirokhir Im N.N. Burdenko. 2001; (3): 6–11. In Russian.

33. Shostak NA, Klimenko AA. Modern aspects of diagnosis and treatment of degen-

erative diseases of the spine and joints. Farmateka. 2005; (20): 80–85. In Russian.

34. Shtul’man DR, Makarova EV, Frikh-Khar GI, Chubar’ AV. Intermittent lameness 

in congenital stenosis of the vertebral canal. Sov Med. 1974; (8): 10–13. In Russian.

35. Shuvaeva OB. Clinical polymorphism of recurrent pain syndromes after surgical inter-

vention in compressive radiculopathy of lumbosacral level. Korsakov J Neurol Psychia-

try. 2005; (11): 10–15. In Russian.

36. Alcazar L, Mateo O, Pallares JM, Sola RG. Lumbar column surgery in aging 

patients. Review of a series of 80 cases. Eur Spine J. 2007; 16: 143. DOI: 10.1007/

s00586-006-0259-9.

37. Amundsen T, Weber H, Nordal H, Magnaes B, Abdelnoor M, Lilleas F. Lumbar 

spinal stenosis: conservative or surgical management?: A prospective 10-year study. 

Spine. 2000; 25: 1424–1436.

38. Arinzon Z, Adunsky A, Fidelman Z, Gepstein R. Outcomes of decompression 

surgery for lumbar spinal stenosis in elderly diabetic patients. Eur Spine J. 2004; 13: 

32–37. DOI: 10.1007/s00586-003-0643-7.

39. Arnoldi CC, Brodsky AE, Cauchoix J, Crock HV, Dommisse GF, Edgar MA, 

Gargano FP, Jacobson RE, Kirkaldy-Willis WH, Kurihara A, Langenskiold A, 

Macnab I, McIvor GW, Newman PH, Paine KW, Russin LA, Sheldon J, Tile M, 

Urist MR, Wilson WE, Wiltse LL. Lumbar spinal stenosis and nerve root entrapment 

syndromes. Definition and classification. Clin Orthop Relat Res. 1976; (115): 4–5.

40. Atlas SJ, Keller RB, Wu YA, Deyo RA, Singer DE. Long-term outcomes of sur-

gical and nonsurgical management of lumbar spinal stenosis: 8 to 10 year results 

from the main lumbar spine study. Spine. 2005; 30: 936–943. DOI: 10.1097/01.

brs.0000158953.57966.c0.

41. Aydogan M, Ozturk C, Mirzanli C, Karatoprak O, Tezer M, Hamzaoglu A. 

Treatment approach in tandem (concurrent) cervical and lumbar spinal stenosis. Acta 

Orthop Belg. 2007; 73: 234–237.

42. Babb A, Carlson WO. Spinal stenosis. S D Med. 2006; 59: 103–105.

43. Bajwa NS, Toy JO, Ahn NU. Is congenital bony stenosis of the cervical spine associ-

ated with congenital bony stenosis of the thoracic spine? An anatomic study of 1072 

human cadaveric specimens. J Spinal Disord Tech. 2013; 26: E1–E5. DOI: 10.1097/

BSD.0b013e3182694320.

44. Bajwa NS, Toy JO, Ahn NU. Is lumbar stenosis associated with thoracic stenosis? 

A study of 1072 human cadaveric specimens. Spine J. 2012; 12: 1142–1146. DOI: 

10.1016/j.spinee.2012.10.029.

45. Bednarik J, Kadanka Z, Dusek L, Novotny O, Surelova D, Urbanek I, Prokes B. 

Presymptomatic spondylotic cervical cord compression. Spine. 2004; 29: 2260–2269. 

DOI: 10.1097/01.brs.0000142434.02579.84.

46. Bland JH. Disorders of the Cervical Spine: Diagnosis and Medical Management. 2nd 

ed. Philadelphia: W.B. Saunders Company, 1996. 120 p.

47. Boos N, Aebi M, eds. Spinal Disordes: Fundamentals of Diagnosis and Treatment. 

Amsterdam: Elsevier, 2008. 1100 p.

48. Borenstein DJ, Wiesel SW, Boden SD. Low Back Pain. Medical Diagnosis and Com-

prehensive Management. Philadelphia, 1995: 198–217.

49. Cabezon TI, Ovejero AH, GilArbiol MM. Surgery for canal stenosis at adjacent lev-

els to a prior, long-term lumbar fusion. Eur Spine J. 2007; 16: 144.

50. Cakir B, Carazzo C, Schmidt R, Mattes T, Reichel H, Kafer W. Adjacent segment 

mobility after rigid and semirigid instrumentation of the lumbar spine. Spine. 2009; 34: 

1287–1291. DOI: 10.1097/BRS.0b013e3181a136ab.

51. Caron TH, Bell GR. Combined (tandem) lumbar and cervical stenosis. Semin Spine 

Surg. 2007; 19: 44–46. DOI: 10.1053/j.semss.2007.01.009.

52. Cho DY, Lin HL, Lee WY, Lee HC. Split-spinous process laminotomy and discectomy 

for degenerative lumbar spinal stenosis: a preliminary report. J Neurosurg Spine. 2007; 

6: 229–239. DOI: 10.3171/spi.2007.6.3.229.

53. Cinotti G, DeSantis P, Nofroni I, Postacchini F. Stenosis of lumbar intervertebral 

foramen: anatomic study on predisposing factors. Spine. 2002; 27: 223–229.

54. Ciricillo SF, Philip R. Lumbar spinal stenosis. West J Med. 1993; 158: 171-177.

55. Costa F, Sassi M, Ortolina A, Cardia A, Assietti R, Zerbi A, Lorenzetti M, Gal-

busera F, Fornari M. Stand-alone cage for posterior lumbar interbody fusion in the 

treatment of high-degree degenerative disc disease: design of a new device for an ‘‘old’’ 

technique. A prospective study on a series of 116 patients. Eur Spine J. 2011; 20 Suppl 

1: S46–S56. DOI: 10.1007/s00586-011-1755-0.

56. Costandi S, Chopko B, Mekhail M, Dews T, Mekhail N. Lumbarspinal stenosis: 

therapeutic options review. Pain Pract. 2015; 15: 68–81. DOI: 10.1111/papr.12188.

57. Crock HV, Shiraishi T, Crock MC. Multilevel lumbar canal decompression with pres-

ervation of the spinous processes and interspinous ligaments – a review of 34 cases. 

Neuro-Orthopedics. 1995; 17: 151–157.

58. Dagi TF, Tarkington MA, Leech JJ. Tandem lumbar and cervical spinal stenosis. 

Natural history, prognostic indices, and results after surgical decompression. J Neuro-

surg. 1987; 66: 842–849. DOI: 10.3171/jns.1987.66.6.0842.

59. Eisberg CA. The extradural ventral chondromas (ecchondroses), their favorite sites, 

the lumbar spinal cord and root symptoms they produce, and their surgical treatment. 

Bull Neurol Inst (New York). 1931; 1: 350–388.

60. Epstein NE, Epstein JA, Carras R, Murthy VS, Hyman RA. Coexisting cervical and 

lumbar spinal stenosis: diagnosis and management. Neurosurgery. 1984; 15: 489–496. 

DOI: 10.1097/00006123-198410000-00003.

61. Epstein NE. Surgical management of lumbar stenosis: decompression and indications 

for fusion. Neurosurg Focus. 1997; 3: e1. DOI: 10.3171/foc.1997.3.2.4.

62. Farfan HF. The pathological anatomy of degenerative spondilolistesis. A cadaver study. 

Spine. 1980; 5: 412–418. DOI: 10.1097/00007632-198009000-00004.

63. Freedman BA, Hoffler CE 2nd, Cameron BM, Rhee JM, Bawa M, Malone DG, 

Bent M, Yoon TS. A comparison of computed tomography measures for diagnosing 

cervical spinal stenosis associated with myelopathy: a case-control study. Asian Spine 

J. 2015; 9: 22–29. DOI: 10.4184/asj.2015.9.1.22.



58
Degenerative diseases of the spine

Hirurgia Pozvonochnika 2016;13(2):52–61 

V.A. Byvaltsev et al. Isolated and combined degenerative tandem cervical and lumbar spinal stenosis

64. Fushimi K, Miyamoto K, Hioki A, Hosoe H, Takeuchi A, Shimizu K. Neuro-

logical deterioration due to missed thoracic spinal stenosis after decompressive lum-

bar surgery: A report of six cases of tandem thoracic and lumbar spinal stenosis. Bone 

Joint J. 2013; 95-B: 1388–1391. DOI: 10.1302/0301-620X.95B10.31222.

65. Gepstein R, Arinzon Z, Adunsky A, Folman Y. Decompression surgery for lumbar 

spinal stenosis in the elderly: preoperative expectations and postoperative satisfaction. 

Spinal Cord. 2006; 44: 427–433. DOI: 10.1038/sj.sc.3101857.

66. Ghobrial GM, Oppenlander ME, Maulucci CM, Viereck M, Prasad S, 

Sharan AD, Harrop JS. Management of asymptomatic cervical spinal stenosis in 

the setting of symptomatic tandem lumbar stenosis: a review. Clin Neurol Neurosurg. 

2014;124:114–118. DOI: 10.1016/j.clineuro.2014.06.012.

67. Gille O, Jolivet E, Dousset V, Degrise C, Obeid I, Vital JM, Skalli W. Erec-

tor spinae muscle changes on magnetic resonance imaging following lumbar sur-

gery through a posterior approach. Spine. 2007;32:1236–1241. DOI: 10.1097/

BRS.0b013e31805471fe.

68. Gomez Prat A, Garcia Olle L, Ginebreda Marti I, Gairi Tahull J, Vilarrubias 

Guillamet J. [Lumbar canal stenosis in achondroplasia. Prevention and correction of 

lumbosacral lordosis]. An Esp Pediatr. 2001; 54: 126–131. In Spanish.

69. Gore DR, Sepic SB, Gardner GM. Roentgenographic findings of the cervical spine 

in asymptomatic people. Spine. 1986;11:521–524.

70. Guyer RD, Patterson M, Ohnmeiss DD. Failed back syndrome: diagnostic evalua-

tion. J Am Acad Orthop Surg. 2006;14:534–543.

71. Hayashi Т, Hirose Y, Sagoh M, Murakami H. Ossification of transverse ligament 

of the atlas associated with atlanto–axial dislocation – case report. Neurol Med Chir 

(Tokyo). 1998;38:425–428. DOI: 10.2176/nmc.38.425.

72. Hida K, Iwasaki Y, Koyanagi I, Abe H. Bone window computed tomography for 

detection of dural defect associated with cervical ossified posterior longitudinal liga-

ment. Neurol Med Chir (Tokyo). 1997;37:173–175. DOI: 10.2176/nmc.37.173.

73. Hirabayashi H, Takahashi J, Hashidate H, Ogihara N, Tashiro A, Misawa H, 

Ebara S, Mitsui K, Wakabayashi S, Kato H. Characteristics of L3 nerve root radic-

ulopathy. Surg Neurol. 2009; 72:36–40. DOI: 10.1016/j.surneu.2008.08.073.

74. Hong CC, Liu KP. A rare case of multiregional spinal stenosis: clinical description, 

surgical complication, and management concept review. Global Spine J. 2015;5:49–54. 

DOI: 10.1055/s-0034-1378139.

75. Hsieh CH, Huang TJ, Hsu RW. Tandem spinal stenosis: clinical diagnosis and surgi-

cal treatment. Changgeng Yi Xue Za Zhi. 1998; 21: 429–435.

76. Jane JA Jr, DiPierro CG, Helm GA, Shaffrey CI, Jane JA Sr. Acquired lumbar 

stenosis: topic review and a case series. Neurosurg Focus. 1997; 3: e6. DOI: 10.3171/

foc.1997.3.2.12.

77. Johnsson KE, Rosen I, Uden A. The natural course of lumbar spinal stenosis. Clin 

Orthop Relat Res.1992; (279): 82–86.

78. Johnsson KE, Sass M. Cauda equina syndrome in lumbar spinal stenosis: case report 

and incidence in Jutland, Denmark. J Spinal Disord Tech. 2004; 17: 334–335.

79. Katz JN, Lipson SJ, Lew RA, Grobler LJ, Weinstein JN, Brick GW, Fossel AH, 

Liang MH. Lumbar laminectomy alone or with instrumented or noninstrumented 

arthrodesis in degenerative lumbar spinal stenosis. Patient selection, costs, and surgi-

cal outcomes. Spine. 1997; 22: 1123–1131.

80. Kawaguchi Y, Kanamori M, Ishihara S, Ohmori K, Fujiuchi Y, Matsui H, 

Kimura T. Clinical symptoms and surgical outcome in lumbar spinal stenosis 

patients with neuropathic bladder. J Spinal Disord Tech. 2001; 14: 404–410. DOI: 

10.1097/00002517-200110000-00006.

81. Kikuike K, Miyamoto K, Hosoe H, Shimizu K. One-staged combined cervical and 

lumbar decompression for patients with tandem spinal stenosis on cervical and lumbar 

spine: analyses of clinical outcomes with minimum 3 years follow-up. J Spinal Disord 

Tech. 2009; 22: 593–601. DOI: 10.1097/BSD.0b013e3181929cbd.

82. Kim BS, Kim J, Koh HS, Han SY, Lee DY, Kim KH. Asymptomatic cervical or tho-

racic lesions in elderly patients who have undergone decompressive lumbar surgery 

for stenosis. Asian Spine J. 2010; 4: 65–70. DOI: 10.4184/asj.2010.4.2.65.

83. Kim DH, Commisa FP, Fessler RG. Dynamic Reconstruction of the Spine. Thieme 

Medical Publishers, 2006. 512 p.

84. Kirkaldy-Willis WH, Wedge JH, Yong-Hing K, Reilly J. Pathology and 

pathogenesis of lumbar spondylosis and stenosis. Spine. 1978; 3: 319–328. 

DOI: 10.1097/00007632-197812000-00004.

85. Kojima M, Seichi A, Inoue H. Lumbar spinous process-splitting laminectomy versus 

conventional laminectomy for lumbar spinal stenosis: a prospective one-year follow-

up study. J Spine Res. 2013; 4: 1393–1398.

86. Kreiner DS, Shaffer WO, Baisden JL, Gilbert TJ, Summers JT, Toton JF, 

Hwang SW, Mendel RC, Reitman CA. North American Spine Society. An evidence-

based clinical guideline for the diagnosis and treatment of degenerative lumbar spinal 

stenosis (update). Spine J. 2013; 13: 734–743. DOI: 10.1016/j.spinee.2012.11.059.

87. Krishnan A, Dave BR, Kambar AK, Ram H. Coexisting lumbar and cervical 

stenosis (tandem spinal stenosis): an infrequent presentation. Retrospective analy-

sis of single-stage surgery (53 cases). Eur Spine J. 2014; 23: 64–73. DOI: 10.1007/

s00586-013-2868-4.

88. Kurihara A, Tanaka Y, Tsumura N, Iwasaki Y. Hyperostotic lumbar spinal steno-

sis. A review of 12 surgically treated cases with roentgenographic survey of ossification 

of the yellow ligament at the lumbar spine. Spine. 1988; 13: 1308–1316.

89. LaBan MM, Green ML. Concurrent (tandem) cervical and lumbar spinal stenosis: a 

10-year review of 54 hospitalized patients. Am J Phys Med Rehabil. 2004; 83: 187–190. 

DOI: 10.1097/01.PHM.0000113405.48879.45.

90. Lawrence JS. Disc degeneration. Its frequency and relationship to symptoms. Ann 

Rheum Dis. 1993; 28: 121–127.

91. Lee MJ, Garcia R, Cassinelli EH, Furey C, Riew KD. Tandem stenosis: a cadav-

eric study in osseous morphology. Spine J. 2008; 8: 1003–1006. DOI: 10.1016/j.

spinee.2007.12.005.

92. Lee SH, Kim KT, Suk KS, Lee JH, Shin JH, So DH, Kwack YH. Asymptom-

atic cervical cord compression in lumbar spinal stenosis patients: a whole spine 

magnetic resonance imaging study. Spine. 2010; 35: 2057–2063. DOI: 10.1097/

BRS.0b013e3181f4588a.

93. Li F, Chen Z, Zhang F, Shen H, Hou T. A meta-analysis showing that high signal 

intensity on T2-weighted MRI is associated with poor prognosis for patients with cer-

vical spondylotic myelopathy. J Clin Neurosci. 2011; 18: 1592–1595. DOI: 10.1016/j.

jocn.2011.04.019.

94. Long DM. Lumbar and cervical spondylosis and spondylotic myelopathy. Curr Opin 

Neurol Neurosurg. 1993; 6: 576–580.

95. Lurie JD, Tosteson AN, Tosteson TD, Carragee E, Carrino JA, Kaiser J, 

Sequeiros RT, Lecomte AR, Grove MR, Blood EA, Pearson LH, Weinstein JN, 

Herzog R. Reliability of readings of magnetic resonance imaging features of lumbar 

spinal stenosis. Spine. 2008; 33: 1605–1610. DOI: 10.1097/BRS.0b013e3181791af3.

96. Manchikanti L, Cash KA, McManus CD, Pampati V, Abdi S. Preliminary results of 

a randomized, equivalence trial of fluoroscopic caudal epidural injections in managing 

chronic low back pain: Part 4- Spinal stenosis. Pain Physician. 2008; 11: 833–848.

97. Matsumoto M, Okada E, Toyama Y, Fujiwara H, Momoshima S, Takahata T. 

Tandem age-related lumbar and cervical intervertebral disc changes in asymptomatic 

subjects. Eur. Spine J. 2013; 22: 708–713. DOI: 10.1007/s00586-012-2500-z.

98. McKillop AB, Carroll LJ, Battie MC. Depression as a prognostic factor of lum-

bar spinal stenosis: a systematic review. Spine J. 2014; 14: 837–846. DOI: 10.1016/j.

spinee.2013.09.052.

99. Melancia JL, Francisco AF, Antunes JL. Spinal stenosis. Handb Clin Neurol. 2014; 

119: 541–549. DOI: 10.1016/B978-0-7020-4086-3.00035-7.



Degenerative diseases of the spine

59

Hirurgia Pozvonochnika 2016;13(2):52–61 

V.A. Byvaltsev et al. Isolated and combined degenerative tandem cervical and lumbar spinal stenosis

100. Moo IH, Tan SW, Kasat N, Thng LK. A case report of 3-level degenerative spondy-

lolisthesis with spinal canal stenosis. Int J Surg Rep. 2015; 8C: 20–123. DOI: 10.1016/j.

ijscr.2014.10.018.

101. Naderi S, Mertol T. Simultaneous cervical and lumbar surgery for combined symp-

tomatic cervical and lumbar spinal stenoses. J Spinal Disord Tech. 2002;15:229–231.

102. Ng YT, Mancias P, Butler IJ. Lumbar spinal stenosis causing congenital clubfoot. J 

Child Neurol. 2002; 17: 72–74.

103. Onel D, Sari H, Donmez C. Lumbar spine stenosis: clinical/radiologic therapeutic 

evaluation in 145 patients. Conservative treatment or surgical intervention? Spine.1993; 

18: 291–298.

104. Ozeki N, Aota Y, Uesugi M, Kaneko K, Mihara H, Niimura T, Saito T. Clinical 

results of intrapedicular partial pediculectomy for lumbar foraminal stenosis. J Spinal 

Disord Tech. 2008; 21: 324–327. DOI: 10.1097/BSD.0b013e318149e681.

105. Papp T, Porter RW, Craig CE, Aspden RM, Campbell DM. Significant antenatal 

factors in the development of lumbar spinal stenosis. Spine.1997; 22: 1805–1810. DOI: 

10.1097/00007632-199708150-00001.

106. Penning L, Wilmink JT. Posture-dependent bilateral compression L4 or L5 nerve 

roots in facet hypertrophy. A dynamic CT-myelographic study. Spine. 1987;12:488–500. 

DOI: 10.1097/00007632-198706000-00013.

107. Portal A. Cours d’anatomie medicale ou elements de l’anatomie de l’homme. Vol. 1. 

Paris: Baudouin, 1803.

108. Rasmussen S, Jensen CM, Iversen MG, Kehlet H. [Lumbar fusion surgery for 

degenerative conditions in Denmark 2005-2006]. Ugeskr Laeger. 2009; 171: 2804–

2807. In Danish.

109. Resnick DK, Watters WC 3rd, Mummaneni PV, Dailey AT, Choudhri TF, 

Eck JC, Sharan A, Groff MW, Wang JC, Ghogawala Z, Dhall SS, Kaiser MG. 

Guideline update for the performance of fusion procedures for degenerative disease 

of the lumbar spine. Part 10: Lumbar fusion for stenosis without spondylolisthesis. J 

Neurosurg Spine. 2014; 21: 62–66. DOI: 10.3171/2014.4.SPINE14275.

110. Richter M, Kluger P, Puhl W. [Diagnosis and therapy of spinal stenosis in the elder-

ly]. Z Orthop Ihre Grenzgeb. 1999; 137: 474–481. In German.

111. Rosenberg NJ. Degenerative spondylolistesis. Predisposing factors. J Bone Joint Surg 

Am. 1975; 57: 467–474.

112. Sachs B, Frankel J. Progressive ankylotic rigidity of the spine. J Nerv Ment Dis. 

1900;27:1.

113. Saint-Louis LA. Lumbar spinal stenosis assessment with computed tomography, mag-

netic resonance imaging, and myelography. Clin Orthop Relat Res. 2001; (384): 122–

136. DOI: 10.1097/00003086-200103000-00015.

114. Sheehan S, Bauer RB, Meyer JS. Vertebral artery compression in cervical spondy-

losis. Arteriographie demonstration during life of vertebral artery insufficiency due 

to rotation and extension of the neck. Neurology. 1960; 10: 968–986. DOI: 10.1212/

WNL.10.11.968.

115. Steurer J, Roner S, Gnannt R, Hodler J. Quantitative radiologic criteria for the 

diagnosis of lumbar spinal stenosis: a systematic literature review. BMC Musculoskelet 

Disord. 2011; 12: 175–183. DOI: 10.1186/1471-2474-12-175.

116. Swanson BT. Tandem spinal stenosis: a case of stenotic cauda equina syndrome fol-

lowing cervical decompression and fusion for spondylotic cervical myelopathy. J Man 

Manip Ther. 2012;20:50–56. DOI: 10.1179/2042618611Y.0000000010.

117. Teng P, Papatheodorou C. Combined cervical and lumbar spondylosis. Arch Neurol. 

1964; 10: 298–307.

118. Teresi LM, Lufkin RB, Reicher MA, Moffit BJ, Vinuela FV, Wilson GM, Bent-

son JR, Hanafee WN. Asymptomatic degenerative disk disease and spondylosis of 

the cervical spine: MR imaging. Radiology. 1987; 164: 83–88.

119. Thomeer RT, van Dijk JM. Surgical treatment of lumbar stenosis in achondroplasia. 

J Neurosurg. 2002; 96(3 Suppl):292–297.

120. Tomkins-Lane CC, Battie MC, Hu R, Macedo L. Pathoanatomical characteristics of 

clinical lumbar spinal stenosis. J Back Musculoskelet Rehabil. 2014;27:223–229. DOI: 

10.3233/BMR-130440.

121. Toyone T, Tanaka T, Kato D, Kaneyama R, Otsuka M. Patients’ expectations and 

satisfaction in lumbar spine surgery. Spine. 2005; 30: 2689–2694. DOI: 10.1097/01.

brs.0000187876.14304.15.

122. Tracy JA, Bartleson JD. Cervical spondylotic myelopathy. Neurologist. 2010; 16: 

176–187. DOI: 10.1097/NRL.0b013e3181da3a29.

123. Treede RD, Jensen TS, Campbell JN, Cruccu G, Dostrovsky JO, Griffin JW, 

Hansson P, Hughes R, Nurmikko T, Serra J. Neuropathic pain: redefinition and 

a grading system for clinical and research purposes. Neurology. 2008; 70: 1630–1635. 

DOI: 10.1212/01.wnl.0000282763.29778.59.

124. Tsuyama N. Ossification of the posterior longitudinal ligament of the spine. Clin 

Orthop Relat Res. 1984;(184):71–84.

125. Verbiest H. Chapter 16. Neurogenic intermittent claudication in cases of absolute and 

relative stenosis of the lumbar vertebral canal (ASLC and RSLC), in cases with narrow 

lumbar intervertebral foramina, and in cases with both entities. Clin Neurosurg. 1973; 

20: 204–214.

126. Verbiest H. Fallacies of the present definition, nomenclature and classifica-

tion of the stenoses of the lumbar vertebral canal. Spine. 1976; 1: 217–225. DOI: 

10.1097/00007632-197612000-00006.

127. Verbiest H. Sur certaines forms rares de compression de la queue de cheval: homage 

a Clovis Vincent. Paris: Malouie, 1949. 

128. Von Bechterew W. Steifigkeit der wirbelsäule und ihre Verkrämmung als besondere 

Erkrankungsform. Neural Zentralb. 1893;12:426–434.

129. Wada E, Ohmura M, Yonenobu K. Intramedullary changes of the spinal cord in 

cervical spondylotic myelopathy. Spine. 1995; 20: 2226–2232.

130. Watanabe K, Hosoya T, Shiraishi T, Matsumoto M, Chiba K, Toyama Y. Lum-

bar spinous process-splitting laminectomy for lumbar canal stenosis. Technical note. J 

Neurosurg Spine. 2005; 3: 405–408. DOI: 10.3171/spi.2005.3.5.0405.

131. Watanabe R, Parke WW. Vascular and neural pathology of lumbar sacral spinal ste-

nosis. J Neurosurg. 1986; 64: 64–70.

132. Watters WC, Baisden J, Gilbert TJ, Kreiner S, Resnick DK, Bono CM, Ghis-

elli G, Heggeness MH, Mazanec DJ, O’Neill C, Reitman CA, Shaffer WO, Sum-

mers JT, Toton JF. Degenerative lumbar spinal stenosis: an evidence-based clinical 

guidance for the diagnosis and treatment of degenerative lumbar spinal stenosis. Spine 

J. 2008;8:305–310.

133. Williams SK, Eismont FJ. Concomitant cervical and lumbar stenosis: strategies 

for treatment and outcomes. Semin Spine Surg. 2007;19:165-176. DOI: 10.1053/j.

semss.2007.06.005.

134. Yamashita K, Ohzono K, Hiroshima K. Five-year outcomes of surgical treatment 

for degenerative lumbar spinal stenosis: a prospective observational study of symptom 

severity at standard intervals after surgery. Spine. 2006;31:1484–1490.

135. Zhang KZ, Tu HH, Liu ZL, Lou XL, Chai JS, Zhang T, Zhou RP. [Correlation 

between increased spinal cord signal intensity on T2-weighted MRI and clinical 

prognosis of compressive cervical myelopathy]. Nan Fang Yi Ke Da Xue Xue Bao. 

2009;29:2018–2020. In Chinese.

Address correspondence to:
Byvaltsev Vadim Anatolyevich
P.O.B. 62, Irkutsk, 664082, Russia,
byval75vadim@yandex.ru

Received 15.01.2016



60
Degenerative diseases of the spine

Hirurgia Pozvonochnika 2016;13(2):52–61 

V.A. Byvaltsev et al. Isolated and combined degenerative tandem cervical and lumbar spinal stenosis

Vadim Anatolyevich Byvaltsev, MD, DMSc, director of the course of neurosurgery, Irkutsk State Medical University, Irkutsk, Russia, chief of 
neurosurgery in the JSC “Russian Railways”, head of the Centre of Neurosurgery, Road Clinical Hospital at “Irkutsk-Passazhirskiy” station, Irkutsk, 
Russia, head of scientific-clinical department of neurosurgery of the Irkutsk Scientific Centre of Surgery and Traumatology, Irkutsk, Russia, Prof. in 
the Chair of Traumatology, Orthopaedics and Neurosurgery, Irkutsk State Medical Academy of Postgraduate Education, Irkutsk, Russia;
Valery Vladimirovich Shepelev, fellow of the course of neurosurgery, Irkutsk State Medical University, Irkutsk, Russia;
Sergey Borisovich Nikiforov, MD, DMSc, leading researcher, Irkutsk Scientific Centre of Surgery and Traumatology, Irkutsk, Russia;
Andrey Andreyevich Kalinin, PhD, teaching assistant of the course of neurosurgery, Irkutsk State Medical University, Irkutsk, Russia, neurosurgeon 
of the Centre of Neurosurgery, Road Clinical Hospital at “Irkutsk-Passazhirskiy” station, Irkutsk, Russia, junior researcher of the Irkutsk Scientific 
Centre of Surgery and Traumatology, Irkutsk, Russia.



Degenerative diseases of the spine

61

Hirurgia Pozvonochnika 2016;13(2):52–61 

V.A. Byvaltsev et al. Isolated and combined degenerative tandem cervical and lumbar spinal stenosis


