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THE INFLUENCE OF COMPLETE VERTEBRA
REDUCTION ON THE DEVELOPMENT
OF NEUROLOGICAL COMPLICATIONS AFTER
SURGICAL TREATMENT FOR THE L5 SPONDYLOLYTIC
SPONDYLOLISTHESIS WITH HIGH DEGREE
OF DISLOCATION

S.S. Magomedov, Yu.Yu. Polyakov, S.P. Rominskiy
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Objective. To perform retrospective analysis of the dynamics of neurological symptoms following complete reduction of the L5 vertebra
in groups of patients with low-grade (I—II) and high-grade (III—V, ptosis) L5 spondylolytic spondylolisthesis.

Material and Methods. The study included 158 patients who underwent surgical treatment for the L5 spondylolytic spondylolisthesis.
Results. A pronounced positive dynamics was observed in the postoperative period after using the same surgical tactics in the treatment of
both low- and high-degree spondylolisthesis. In isthmic spondylolisthesis, regression of pain syndrome and neurological deficit was longer
in patients with high-grade spondylolisthesis in the early postoperative period. At 6 month and 1 year follow-up examination, there was
no reliable difference between low- and high-grade spondylolisthesis.

Conclusion. The complete reduction of the L5 vertebra does not significantly impair the patient’s neurological status. The complete
reduction of the displaced vertebra and the correction of the lumbar spine can predict the restoration of the sagittal balance with respect
to the lumbar lordosis angle and the pelvic tilt, which results in restoration of the patient’s ability to work and early social adaptation.
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Spondylolysis is defined as a defect in the
pars interarticularis of the vertebral arch
on one or both sides. Fujiwara et al. [8, 9]
defined segmental instability as a condi-
tion in which the loss of stiffness in the
spine occurs when normal physical load
results in pain. Spondylolytic spondylo-
listhesis occurs in 3-6 % of cases in the
general population [24, 26], most often
it is localized at L5-S1 (85-95 %) and
L4-15 (5-15 %) levels [26]. Multilevel
spondylolytic spondylolisthesis is
relatively less common. According to the
literature [18], the incidence of multilevel
spondylolytic spondylolisthesis accounts
for about 1.5 % of the total pathology.
The complexity of the surgical treat-
ment of L5 spondylolisthesis is due to
a number of morphological changes:
pronounced instability or, on the con-

trary, stiffness of the segment, dysplastic
changes in the lumbosacral spine (spon-
dylolysis and underdevelopment of the
vertebral arch, trapezoid deformity of the
first sacral vertebra, underdevelopment
of the L5 pedicle, hypoplasia or aplasia
of vertebral pedicles), secondary degen-
erative changes in adjacent discs [1-3, 11,
14, 20, 21, 27-29].

The aim of the study is a retrospective
analysis of the dynamics of neurologi-
cal symptoms following complete reduc-
tion of the L5 vertebra in the groups of
patients with low-grade (I-II) and high-
grade (III-V, ptosis) L5 spondylolytic
spondylolisthesis.
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Material and Methods

The study included 158 patients (53
males, 105 females) who underwent
surgical treatment for L5 spondylo-
lytic spondylolisthesis in the period of
2010 to 2015. The mean age of males
and females was 52.4 and 55.8 years,
respectively.

Two study groups were identified:
group A included 70 patients with grade [
spondylolisthesis, 58 patients with grade
II spondylolisthesis; group B contained
16 patients with grade IIT spondylolisthe-
sis, 8 cases with grade IV spondylolisthe-
sis, and 6 patients with grade V spondy-
lolisthesis and spondyloptosis.

Patient inclusion criteria:

- instability in the segment of the lum-
bosacral spine confirmed by the data of
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SCT, MRI, and X-ray examination with
functional tests;

- symptomatic state of the disease
(neurological deficit, persistent vertebro-
genic pain syndrome, decreased quality
of life, patient disability).

Exclusion criteria: severe concomi-
tant pathology, asymptomatic course of
the disease, previously operated patients.

Neurological disorders diagnosed in
the groups prior to surgical treatment are
presented in Table 1.

The diagnostic complex includ-
ed medical history data, neurological
examination, the data of neuroimag-
ing, MRI, CT, and X-ray imaging in two
planes with functional tests. In case of
severe displacement, teleradiography of
the spine in standing position was per-
formed in two planes. Differential diag-
nosis included ENMG of lower extremi-
ties. The obtained data were analyzed,
the degree of vertebral displacement was
evaluated according to the Meyerding
classification [15] modified by Junge and
Kuhl in 1956 [12]. Oswestry (ODI) and
Roland-Mortis (RDQ) scales were used
for assessment of the quality of life in
spine pathology, while the VAS scale was
used to evaluate pain. Effectiveness of
surgical treatment was assessed using the
MacNab scale. A modified version of the
Nurick scale was used for evaluation of
the neurological state dynamics. Indica-
tions for surgery: vertebral displacement,
vertebrogenic pain syndrome, neurologi-
cal disorders (radiculoischemia, radicu-
lopathy). All patients underwent com-
plete reduction of the displaced vertebra
(Fig. 1-3).

Results

The collected clinical and laboratory data
on all patients demonstrated that the
main neurological symptoms are most-
ly represented by segmental mono- or
polyradicular compression, neurogenic
intermittent claudication symptoms,
vertebrogenic pain syndrome, lower limb
paresis, impaired sensitivity, and pelvic
organ disorders.

Evaluation of the results of surgical
treatment was performed at days 3, 5,

and 7, at months 3 and 6, as well as 1
year after surgical treatment.

Assessment of the quality of life on
the RDQ scale in the period before sur-
gery, in the early postoperative period, 3,
6 months and 1 year after surgery is pre-
sented in Fig. 4, 5.

Decrease in parameters in the early
postoperative period, 3, 6 months and 1
year after surgery reflects regressed neu-
rological deficit and improved quality of
life. A clear tendency to restoration of
neurological deficit is seen in the post-
operative period.

Evaluation of the effectiveness of sur-
gical treatment using the MacNab scale is
presented in Table 2.

A criterion for an excellent result is
the absence of neurological deficit in the
postoperative period, while regressed
neurological deficit by the day of dis-
charge is assumed as good result, satisfac-
tory result is regression of neurological
deficit a week after discharge, and unsat-
isfactory result is persistent pain syn-
drome in the postoperative period that
is not cured by conservative treatment.

Patients with unsatisfactory result
of surgical treatment according to the
MacNab scale were reoperated due to
persistent radicular pain syndrome in
the early postoperative period, which
was not cured by conservative treatment.

Reoperation involved decompression of
the neural structures by additional resec-
tion of the vertebra along the neural root
for its loosening,

Impairment of functional activity
according to Oswestry was comparable
in both groups within a period of up to
1 year. Biomechanical parameters were
not assessed in this study.

Assessment of pain before surgery and
in the postoperative period according
to the VAS is presented in Table 3. The
neurological status was analyzed using
the modified Nurick scale immediate-
ly after surgery as well as 3, 6 months
and 1 year after surgery. Pain syndrome
significantly decreased in both groups;
there was no significant difference in
the follow-up up to a year. Neurologi-
cal disorders in the form of persistent
radicular pain syndrome were revealed
immediately after surgery in four cases
after complete reduction of the L5 ver-
tebra. Neurological symptoms petsisted
during intensive consetvative treatment.
Regressed neurological deficit was noted
after reoperation and additional forami-
nal decompression of neural structures.
No neurological disorders were noted
in the patients at a control examination
after 3 months. There was no significant
difference in the neurological status

Table 1

Neurological disorder

Vertebrogenic syndrome

Neurological disorders in the groups of patients before surgery, n

Vertebrogenic syndrome, radicular pain syndrome
Vertebrogenic syndrome, radicular pain syndrome,
impaired sensitivity

Vertebrogenic syndrome, radicular pain syndrome,
lower para- or monoparesis, neurogenic intermittent
claudication

Vertebrogenic syndrome, radicular pain syndrome,
impaired sensitivity, lower para- or monoparesis,
neurogenic intermittent claudication

Vertebrogenic syndrome, radicular pain syndrome,
impaired sensitivity, lower para- or monoparesis,
neurogenic intermittent claudication, impaired pelvic

organ function

Group A Group B
(n=128) (n=30)
15 0
54 2
35 3
16 6
8 13
0 6
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Fig. 1 Fig. 2

SCT of the lumbosacral spine: spon- Functional radiographs of the patient in a standing position with maximum flexion
dylolysis of the interarticular part of and maximum extension: rigid dysplastic spondylolysis of the L5 vertebra (grade V,
the L5 arch, ptosis of the L5 vertebra spondyloptosis)

between the two groups of patients
one year after surgety.

Discussion

With the introduction of trans-
pedicular fixation and the meth-
od of anterior spinal fusion with
transforaminal access it became
possible to perform the maximum
reduction of the displaced vertebra,
even at high degrees of displacement
[10]. Correction with the creation of
a reliable bone-metal block made it
possible to obtain good orthopedic
results. Nevertheless, according to
some data [10], 50 % of patients
developed segmental neurologic deficit
after complete vertebral reduction in

the postoperative period, which was Fig. 3

not always cured by conservative Radiographs demonstrating the state after surgery: eliminated dislocations of the L5 ver-
therapy, and it was necessary to tebra (grade V, spondyloptosis) by its complete reduction with transpedicular fixation
perform revision surgery and reduce of L3, S1 and wings of the iliac bones

the reduction degree. Schoenecker et
al. report the development of cauda
equina syndrome in the postoperative
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Fig. 4
Data on the quality of life according to the Roland-Morris scale in group A (mean values)
before surgery (13.8 points) and in the postoperative period (0.9 points after 1 year)
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Fig. 5
Data on the quality of life according to the Roland-Morris scale in group B (mean values)
before surgery (19.8 points) and in the postoperative period (1.2 points after 1 year)

period after correction of grade IV L5
spondylolisthesis [25]. They revealed this
complication in 12 patients in total for
the period of 18 years. The mechanism
of complication development remained
unclear [7]. Noack and Kirgis [19] did
not find any obvious compression
of segmental roots during surgical
revision in neurological disorders in
the postoperative period and suggested
that the cause of neurologic deficit after
reduction of the displaced vertebra
is associated with extraforaminal
compression of the neural root by the
iliolumbar ligament. The data from
topographic and anatomical studies by
Kleihues et al. [13] published in 2001
confirmed the fact of compression of
the L5 root between the notch of the
lateral mass of the sacrum on one side
and the iliolumbar ligament in the front.
High incidence rate of neurological
complications in complete elimination
of grade III-V displacement compels
surgeons to limit the amount of
reduction. In this regard, the opinion
was formed in the 2000s that complete
reduction of the vertebra is required in
grade I-1I displacement, while reduction
not exceeding two degrees is necessary
in case of a greater displacement (grade
[II-IV and higher) [10]. For instance,
Boachie-Adjei et al. [6] performed
partial reduction and elimination of
lumbosacral kyphosis, posterolateral
spinal fusion, and transpedicular fixation.
Thus, in their opinion, it is possible to
avoid the tension of the roots and at the
same time improve the vertebral pelvic
balance, achieve sufficient contact of
the vertebrae for bone block formation
[6]. According to A. Rott [5], it is safe to
conduct the reduction of the displaced
vertebra at the magnitude of its instability

Table 2

Distribution of patients by the effectiveness of surgical treatment according to the MacNab scale, n
Result Group A (n = 128)

Stage I (n = 70) Stage IT (n = 58) Stage III (n = 16)

Good 59 43 11
Excellent 14 9 4
Satisfactory
Unsatisfactory

Group B (n = 30)

Stage IV (n = 8) Stage V (n = 6)
5 4
3 2
0 0
0 0
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Table 3

Pain assessment according to VAS before and after surgery in the groups of patients, scores

Period

Before surgery

Day 3 744 (5.8) 160 (7.9)
Day 5 340 (2.7) 85 (2.8)
Day 7 128 (1.0) 45 (1.5)

Group A (n = 128)

913 (mean, 7.1)

Group B (n = 30)

237 (mean, 7.9)

in functional images, while reduction of
no more than one degree is safe in stable
spondylolisthesis.

However, partial reduction of the ver-
tebra as a single treatment method in
severe degrees of its displacement often
leads to the situation when an inter-
body bone block is not formed as well
as overload and fractures of the met-
al structure, loss of the gained correc-
tion with the development of instability
and the appearance of late neurological
complications. In this connection, Moli-
nari et al. [17] recommend augmentation
of proximal fixation in the sacrum by
additional installation of screws in the ili-
um bones in case of severe displacement.
The advantages of this fixation were con-
firmed by the biomechanical studies con-
ducted by Cunningham et al. [7].

Approaches to and principles of sur-
gical management were updated in 2014
at the congress of the American Asso-
ciation of Neurological Surgeons. Sut-
gery was recommended as an effective
treatment in spondylolisthesis and ste-
nosis of the spinal canal. However, it was
not defined as a standard approach. The
need for complete reduction of the dis-
placed vertebra is still debated on, and
the algorithm and strategy of the surgi-
cal management have not been deter-
mined yet.

Surgical tactics should be individual
for each patient in order to ensure maxi-
mum effectiveness with minimal risk of
complications. The strategy of the surgi-
cal management should include not only
the somatic state, anatomical features of
a particular patient, experience of the
surgeon in the specific pathology of the
spine, but also social conditions of the

patient, health insurance system, which
results in improved clinical outcomes
and the quality of life [18, 23],

Instability of the lumbar spine is a
complex multifactorial problem. Due to
the lack of a clear algorithm and tactics
for treating patients with high-grade isth-
mic spondylolisthesis in the literature, an
individual approach is required with vali-
dated tactics of surgical treatment. The
goals of surgical interventions are the
following: improvement of segmental
stability of the spine, decompression of
neural structures of the spinal canal and
regression of neurological deficit associ-
ated with spinal canal stenosis. In our
study, an analysis of the surgical treat-
ment of spine pathology in isthmic spon-
dylolisthesis of all degrees of L5 vertebra
displacement has been performed.

The effectiveness of surgical treatment
according to the MacNab scale in the
early postoperative period was 754 % in
group A and 70.9 % in group B. A clear
regression of the pain syndrome was
observed in the two groups in the post-
operative period upon pain assessment
according to VAS before surgery and in
the postoperative period. According to
the RDQ scale, a decrease in the values
in the early postoperative period, 3, 6
months and 1 year after surgery reflects
regression of neurological deficit and
improvement of the quality of life. The
results of the conducted study demon-
strate that, using the same surgical tactics
in the two groups, there is a pronounced
positive dynamics in the postoperative
period. Taking into account the complex-
ity of isthmic spondylolisthesis (pain syn-
drome in the postoperative period), the
quality of life and neurological deficit

49

regress longer in the early postoperative
period in group B. No reliable difference
was observed after 6 months and 1 year.

Conclusion

A retrospective analysis of the surgi-
cal treatment of patients with spondy-
lolytic spondylolisthesis allows us to
conclude that complete reduction of the
L5 vertebra does not significantly impair
neurological status of the patient. In our
experience, complete vertebral reduction
is necessary in the absence of negative
indicators of visual and intraoperative
electrophysiological control in case of
dynamic instability of the lumbar spine
and stable listhesis with manifestations
of neurological deficit. Complete
reduction of the displaced vertebra is
vitally important in order to increase the
contact area and block formation in the
segment, for adequate load distribution
between bone structures and the fixation
system, as well as for correction of the
sagittal balance.

In case if tension of the segmental
roots with changes in intraoperative elec-
trophysiological monitoring are noted
after complete reduction of the displaced
vertebra, then additional decompression
of the neural structures (resection of the
L5 transverse process, separation of the
iliolumbar ligament, resection of the pos-
terior and extraforaminal osteophytes)
should be performed. This allows one to
perform complete vertebral reduction.
Modern studies and diagnosis of the
spine pathology can assist in determin-
ing the future goals and solving further
problems.

Thus, a tendency to complete reduc-
tion of the displaced vertebra and cor-
rection of the lumbar spine allow one to
predict restoration of the sagittal balance
with respect to the lumbar lordosis angle
and pelvic tilt value, which leads to resto-
ration of the patient’s ability to work and
early social adaptation.

The study was not supported by a specific funding.
The authors declare no conflict of interest.

SPINE INJURIES



HIRURGIA POZVONOCHNIKA 2017;14(4):45-51

§.5S. MAGOMEDOV ET AL. THE DEVELOPMENT OF NEUROLOGICAL COMPLICATIONS AFTER TREATMENT FOR THE LS SPONDYLOLITIC SPONDYLOLISTHESIS

References

Aganesov AG, Meskhi KT. Repair of spinal segment for spondylolisthesis in the
lumbar spine. Hir. Pozvonoc. 2004;(4):18-22. In Russian.

Vreden RR, Kozlovsky AA. Spondylolis and Spondylolisthesis. Practical Guide to
Orthopedics. Leningrad, 1936. In Russian.

Mitbreit IM. Spondylolisthesis. Moscow, 1978. In Russian.

Rerikh VV, Gladkov AV, Denisova LA. Surgical treatment of spondylolisthesis. In:
Abstracts of the 7th Congress of traumatologists and orthopedists. Novosibirsk, 18-20
September 2002:210-211. In Russian.

Rott AN. Surgical treatment of patients with spondylolysis spondylolisthesis: MD/PhD
Thesis. St.Petersburg, 2011. In Russian.

Boachie-Adjei O, Do T, Rawlins BA. Partial lumbosacral kyphosis reduction, decom-
pression and posterior lumbosacral transfixation in high-grade isthmic spondylo-
listhesis: clinical and radiographic results in six patients. Spine. 2002;27:E161-E168.
DOI: 10.1097/00007632-200203150-00019.

Cunningham BW, Lewis SJ, Long J, Dmitriev AE, Linville DA, Bridwell KH.
Biomechanical evaluation of lumbosacral reconstruction techniques for spondy-
lolisthesis: an in vitro porcine model. Spine. 2002;27:2321-2327. DOI: 10.1097/01.
BRS.0000030852.79881.F1.

Fujiwara A, Lim TN, An HS, Tanaka N, Jeon CH, Andersson GB,
Haughton VM. The effect of disc degeneration and facet joint osteoarthri-
tis on the segmental flexibility of the lumbar spine. Spine. 2000;25:3036-3044.
DOI: 10.1097/00007632-200012010-00011.

Fujiwara A, Tamai K, An HS, Kurihashi T, Lim TH, Yoshida H, Saotome K. The
relationship between disc degeneration, facet joint osteoarthritis, and stability of the
degenerative lumbar spine. J Spinal Disord. 2000;13:444-450.

. Harms J, Rolinger H. [A one-stager procedure in operative treatment of spondylolis-
theses: dorsal traction-reposition and anterior fusion (author's transl)). Z Orthop Thre
Grenzgeb. 1982;120:343-347. In German. DOL 10.1055/s-2008-1051624.

. Iguchi T, Kanemura A, Kasahara K, Sato K, Kurihara A, Yoshiya S, Nishida K,
Miyamoto H, Doita M. Lumbar instability and clinical symptoms: which is the more
critical factor for symptoms: sagittal translation or segment angulation? J Spinal Disord
Tech. 2004;17:284-290.

. Junge H, Kuhl P. [Appearance and significance of neural symptoms in lumbar
spondylolisthesis and indications for operative management]. Bruns Beitr Klin Chir.
1956;193:39-58. In German.

. Kleihues H, Albrecht S, Gill C, Reinhardt A, Noack W. Palsy of the L5 neural root
following reposition of high degree spondylolisthesis and spondyloptosis — i vitro
investigation. Eur Spine J. 1999;8 Suppl 1:S5.

. Leone A, Guglielmi G, Cassar-Pullicino VN, Bonomo L. Lumbar intervertebral
instability: a review. Radiology. 2007;245:62-77. DOL 0.1148/radiol 2451051359.

. Meyerding HW. Spondylolisthesis: surgical fusion of lumbosacral portion of spinal
column and interarticular fasets: use of autogenous bone grafs for relief of disabling
backache. J Int Coll Surg. 1956;26(Part 1):556-591.

. Molinari RW, Bridwell KH, Lenke LG, Ungacta FF, Riew KD. Complication
in the surgical treatment of pediatric high-grade isthmic dysplastic spondylolisthe-
sis. A comparison of three surgical approaches. Spine. 1999;24:1701-1711. DOIL
10.1097/00007632-199908150-00012.

. Molinari RW, Bridwell RH, Lenke LG, Baldus C. Anterior column sup-
port in surgery for high-grade isthmic spondylolisthesis. Clin Orthop Relat Res.
2002;(394):109-120.

. Mummaneni PV, Dhall SS, Eck JC, Groff MW, Ghogawala Z, Watters WC,
Dailey AT, Desnick DK, Choudhri TF, Sharan A, Wang JC, Kaiser MG. Guide-
line update for the performance of fusion procedures for degenerative disease of the

50

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

lumbar spine. Part 11: interbody techniques for lumbar fusion. ] Neurosurg Spine.
2014;21:67-74. DOL: 10.3171/2014.4.SPINE14276.

Noack W, Kirgis A. Dorsale reposition und ventrale spondylodese bei der lumbalen

Spondylolisthesis. Operat Orthop Traumatol. 1992;4:31-49. DOI: 10.1007/BF02512863.
Panjabi MM, Oxland TR, Yamamoto I, Crisco JJ. Mechanical behav-
ior of the human lumbar and lumbosacral spine as shown by three-dimen-
sional load-displacement curves. ] Bone Joint Surg Am. 1994;76:413-424.
DOI: 10.2106/00004623-199403000-00012.

Pearson AM, Lurie JD, Blood EA, Frymoyer JW, Braeutigam H, An H,
Girardi FP, Weinstein JN. Spine patient outcomes research trial: radiographic pre-
dictors of clinical outcomes after operative or nonoperative treatment of degenerative

spondylolisthesis. Spine. 2008;33:2759-2766. DOI: 10.1097/BRS.0b013¢31818¢2d8b.

Ravichandran G. Multiple lumbar spondylolyses. Spine. 1980;5:552-557.

Resnick DK, Watters WC 3rd, Sharan A, Mummaneni PV, Dailey AT, Wang JC,
Choudhri TF, Eck J, Ghogawala Z, Groff MW, Dhall SS, Kaiser MG. Guideline

update for the performance of fusion procedures for degenerative disease of the lum-
bar spine. Part 9: lumbar fusion for stenosis with spondylolisthesis. ] Neurosurg Spine.
2014;21:54-61. DOI: 10.3171/2014.4.SPINE14274.

Sakai T, Sairyo K, Suzue N, Kosaka H, Yasui N. Incident and etiology of lumbar
spondylolysis: review of the literature. J Orthop Sci. 2010;15:281-288. DOI: 10.1007/
500776-010-1454-4.

Schoenecker PL, Cole HO, Herring JA, Capelli AM, Bradford DS. Cauda equine

syndrome after in situ arthodesis for severe spondylolisthesis at the lumbosacral junc-
tion. ] Bone Joint Surg Am. 1990;72:369-377.

Standaert CJ, Herring SA. Spondylolysis: a critical review. Br J Sports Med.
2000;34:415-422. DOL 10.1136/bjsm.34.6.415.

Vidal J, Marnay T. [Morphology and anteropostetior body equilibrium in spondylo-
listhesis L5-S1]. Rev Chir Orthop. 1983;69:17-28. In French.

Weinstein JN, Lurie JD, Tosteson TD, Hanscom B, Tosteson AN, Blood EA,
Birkmeyer NJ, Hilibrand AS, Herkowitz H, Cammisa FP, Albert TJ, Emery SE,
Lenke LG, Abdu WA, Longley M, Errico TJ, Hu SS. Surgical versus nonsurgical

treatment for lumbar degenerative spondylolisthesis. N Engl J Med. 2007;356:2257—
2270. DOIL 10.1056/NEJM0a070302.

Weinstein JN, Lurie JD, Tosteson TD, Zhao W, Blood EA, Tosteson AN,
Birkmeyer N, Herkowitz H, Longley M, Lenke L, Emery S, Hu SS. Surgical

compared with nonoperative treatment for lumbar degenerative spondylolisthesis.
Four-year results in the Spine Patient Outcomes Research Trial (SPORT) randomized

and observational cohorts. ] Bone Joint Surg Am. 2009;91:1295-1304. DOL 10.2106/
JBJS.H.00913.

Address correspondence to:

Polyakov Yuriy Yurievich

Vreden Russian Research Institute of Traumatology and Orthopaedics,
Akademika Baikova str., 8,

St. Petersburg, 195427, Russia,

polyakovspb@yandex.ru

Received 06.04.2017
Review completed 28.06.2017
Passed for printing 05.07.2017

SPINE INJURIES



HIRURGIA POZVONOCHNIKA 2017;14(4):45-51
S.S. MAGOMEDOV ET AL. THE DEVELOPMENT OF NEUROLOGICAL COMPLICATIONS AFTER TREATMENT FOR THE LS SPONDYLOLITIC SPONDYLOLISTHESIS

Shamil Shamsudinovich Magomedov, MD, PhD, head of the depariment No. 12, Vreden Russian Research Institute of Traumatology and Orthopaedics, Si. Petersburg,
Russia, dr.shamil@mail.ru;

Yuriy Yurievich Polyakov, MD, PhD, physician in the department No. 12, Vreden Russian Research Institute of Traumatology and Orthopaedics, St. Petersburg, Russia,
polyakovspb@yandex.ru;

Sergey Petrovich Rominskiy, physician in the department No. 12, Vreden Russian Research Institute of Traumatology and Orthopaedics, Si. Petersburg, Russia,
rominskiy@mail.ru.

51

SPINE INJURIES




