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New classification 3 columns theory of lumbar degenerative cascade
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Lumbar degeneration is a pathologic condition in the aging
spine that changes the bio-mechanic construct of the lumbar
mobile segment either single or multi-levels, leading to low
back pain syndrome and lead to a deformity/de novo scoliosis.
The generally well accepted theory of lumbar degeneration
was published by Kirkaldy-Willis, et all (1978), and clearly de-
scribed the pathologic cascade of lumbar mobile segment, but
only involve 2 columns: the anterior column (disc) and middle
column (posterior joint/ facet). The posterior column degener-
ative cascade was published by Christian Ingerslev Baastrup
(1933). He described about the pathologic changes on spinous
processes of lumbar vertebrae and the soft tissues in between
them, which was then known as Baastrup’s disease or Kissing
Spine. Lacking off to understand the etiology due to a limita-
tion of studies in histologic and radiographic changes at that
time, then this theory was forgotten in the clinical practice until
the recent Bristol and Auckland study, which were published
in European Spine Journal (2012). Their study describes clearly
the pathologic cascade of the posterior column that contributing
the lumbar degeneration. Based on this 3 columns theory of lum-
bar degenerative cascade, then a new classification is designed
to describe detail of bio-mechanic change in the anterior, middle
and posterior column leading to low back pain syndrome and
deformity. The justification of surgical treatment to fix and re-
construct the bio-mechanic changes of the 3 columns of lumbar
mobile segment could be based on this new classification. Key
words. lumbar degeneration, spine, theory of cascade.

Lumbar Degeneration

Lumbar degeneration is a pathologic condition
in the aging spine due to discrepancy between exter-
nal load and the internal strength of the mobile seg-
ment during the daily activity of life. The pathologic
cascade may change the Bio-mechanic construct
of the spine which is divided in 3 column according
to R. Roy-Camille and P. Massin: anterior, middle
and posterior column.

Heeenepayusa noacnuuno2o omoena no360HO4UHUKA, 0COOEHHO NO-
JUCe2MeHMApHAs, NPUBOOUM K USMEHEHUAM DUOMEXAHUKU, Dd3-
sumuio 601e6blx CUHOPOMO8 U depopmayuam. borvuwuncmeo
CREYUAIUCmMos 8 ceoetl pabome UCNONL3YION MEOPUD NOACHUY-
Holl OeceHepayuu, onyonukosanuyio 6 1978 200y Kirkcaldy-Willis,
20e 00CHYNHO ONUCAH KACKAO NAMON0SUYECKUX USMEHEeHULl 6 No-
360HOYHOM 08USAMETILHOM Ce2MEeHMe, BKIIUAIOWeM 08e ONOPHbIE
CMPYKMypvl — NEPEOHION (MENCNO360HKO8bIL OUCK) U 3A0HIOK)
unu cpeouioro (Oyzoompocmuamsie cycmasbl). 3a0HI00 ONop-
Hylo cucmemy makdce oxapakxmepusosan Cristian Baastrup
(1933), komopwiii npedcmasun namonocuyieckue U3MeHeHUs.
6 OCMUCMBIX OMPOCMKAX NOACHUYHBIX NO360HKO8 U MASKUX
mKanetl Mexicoy HUMU, KOMOpble XOPOUulo U36eCmubl KaK CUHO-
pom Bacmpyna. Ha npomsasicenuu muocux nem uccie008anuil
6 9moll 0bacmu NPOEOOULOCs OUeHb MAL0, NI0Mb 00 padombl
Bristol and Auckland, pesynemamul komopou 6viau onyoaukosa-
nol 6 European Sprine Journal (2012). Onucan xackao namoio-
2UYeCKUX USMEHEeHUll 3A0HUX CmMpPYKmyp Ha (oHe Oecenepayuu
NOACHUYHO2O 0MOeNd NO360HOUHUKA. Basupyacy Ha meopuu Kac-
Kaoa Oezenepayuu NOSACHUYHO20 OMOeid NO360HOYHUKA, Cpeo-
HUX U 3a0HUX CIPYKMYD, NPeOCmasiena Ho8ds KAaccupurayus,
OCHOBAHHAS HA 0COOEHHOCMAX OUOMEXAHUKU, OaNbHelueM
pazeumuu 601e6blX CUHOPOMOS U Odedhopmayuli NO360HOUHUKA.
Takoice npusedenvl HOBble NOOXO0bL K XUPYPSULECKOMY NIeUeHUIO,
BKIIOUASL PEKOHCMPYKYUIO OUOMEXAHUKU U (POPMbL NO360HOUHUKA.
Knouesvle crosa: 0ecenepayus nOACHUYHO20 0moed, NO360HOU-
HUK, meopusi Kackaod.

W. H. Kirkaldy-Willis et al. (fig. 1) published
3 joints complex theory of lumbar degenerative cas-
cade. Details of the pathologic cascade were clearly
described the pathologic changes of the bio-me-
chanic construct of the mobile segment: the disc,
and 2 posterior joints, but this only describe
the 2 columns of Roy-Camille, anterior and middle
column.

Key words: lumbar degeneration, spine, theory of cascade
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The lumbar disc herniation theory by Mcnab and
Mc Culloch (1990) describe only the pathology of an-
terior column (fig. 2). The pathologic grading grading
for discopathy by Thompson (fig. 3) also describe the de-
generative changes of anterior column, then the degene-
rative grading of the facet joint by Grogan (fig. 4) and
the grading of the osteophyte by Fujiwara (fig. 5),

POSTERIOR JOINTS «—— Three-joint complex ————>INTERVERTEBRAL DISK

Synovial reaction Circumferential tears

Cartilage destruction HERNIATION <————— Radial tears

Osteophyte formation Internal disruption

Capsular laxity ———————> Instability <« Loss of disk height

A LATERAL NERVE N
Sublixation ———— 5 ENTRAPMENT <—————— Disk resorption

l l

ONE-LEVEL Osteophytes at back
CENTRAL STENOSIS of vertebral bodies

Enlargement articular
process (and laminae)

Effect of recurrent strains at levels
above and below the original lesion

Multilevel degenerative lesions

MULTILEVEL SPINAL STENOSIS

Fig. 1. Kirkaldy-Willis. 3 joints complex theory of lumbar de-

generative cascade

Fig. 3. Thompson grading for
Discopathy

all describe the degenerative changes of the middle
column. All these theories have a relationship with the

Fig. 5. Fujiwara grading for osteophyte
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Fig. 6. Kirkaldy-Willis grading for three joint complex
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Fig. 8. Height of spinous process increase 30 %
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Fig. 9. The lordosis decrease by age

degenerative cascade of the three joint complex
of Kirkaldi-Willis describing 3 cascades: dysfunction,
unstable and stabilization (fig. 6), but only involve the two
columns of Roy-Camille, the anterior and middle column.

Fig. 12. Lateral listhesis

Christian Ingerslev Baastrup a Danish Radiolo-
gist Copenhagen (1855-1950) described the patho-
logic changes on the spinous processes in the lum-

bar vertebrae including the soft tissues between them

which was mentioned as Kissing spine. A breakdown
of the inter-spinous ligament occurs and leading

to a development of neo-arthrosis between adjacent

spinous processes, characterized by abutment, en-
largement, sclerosis and bursa.
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14. Adult deformity
(De novo scoliosis)

Fig. 13. Loss of lumbar lor- Fig.

dosis

But due to a limitation of studies on histologic
and radiographic changes in his era, his theory was
forgotten in relation with the application in clinical
practice.

Later a study of the Kissing spine was done
in 2010 by Auckland group and by Bristol group.

The Bristol study (2010) analyze 100 standing X-rays
regarding: lumbar lordosis, inter-spinous gap, and
lumbar disc height, while the Auckland study analyze
200 CTs with the age ranging between 20-90 years:
the abdominal CTs being used for the asymptomatic
group and CT myelogram for the symptomatic group.

The result of these observation show that by ag-
ing, the width of the spinous process increase 50 %
(fig. 7), the height increase 30 % (fig. 8), thus when
the width and height of the spinous process increase
as a consequence the lordosis of the lumbar spine de-
crease (fig. 9), and as a conclusion this study support
the Kissing spine theory as described by Baastrup.

The Bristol and Auckland studies also describe
4 types of kissing spine abutment: type 1 end to end,
type 2 hypertrophic, type 3 ball and socket, and type
4 oblique (fig. 10). In type 4, the oblique abutment
produces a torque across this level creating an inter-
segmental rotation also a lateral listhesis and causing
a deformity of de novo scoliosis (fig. 11, 12).

Combining the both theory of Kirkaldy-Willis and
Baastrup will bring us to a new understanding about
the loss of lumbar lordosis, that it is not merely re-
lated to disc degeneration but also due to enlargement
of the spinous process related to spinous process de-
generative cascade (fig. 13).

A new theory is built to give a clear understand-
ing about Lumbar degenerative process: that it may
start from either one of the three columns, alone or
together, starting from inflammatory to a compres-

Fig. 15. Justification of treat-
ment: discectomy Lyy—Ly, Ly—S;

sive reactions, change the bio-mechanic construct
of the lumbar spine, single or multi-levels and leading
to an adult deformity or de novo scoliosis (fig. 14).

A new classification should be designed to give
a complete description about various individual cas-
cade of Lumbar degeneration, and as a consequence
in the clinical application of evidence based treatment
related to this theory: the justification of treatment
for various individual cases will be different.

New Classification of Lumbar Degeneration

The new classification is based on the three col-
umns theory of lumbar degeneration, using the ra-
diologic parameters of dynamic lumbosacral X-rays
and MRI studies, should describe a complete
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Fig. 16. Justification of treatment: de-
compression of Kissing spine abutments
Lllil—‘l”’ LIIIfIJIVa LIVfLV

assessment of bio-mechanic construct changes in-
volving the three columns, and each column or level
might be in different cascade.

Grade 1: involve either one of the three column
of SMS, each level in different cascade.

Grade 2: involve either 2 columns of SMS, each
column or level in different cascade.

Grade 3: involve 3 columns of SMS, each column
or level in different cascade.

Case I: Grade 1

1 column (anterior): 2 levels disc herniation L;y—Ly,
Ly—S,;, no instability, no abutment, no facet hypertro-
phy nor central stenosis (fig. 15).
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Fig. 17. Justification of treatment: discectomy L;v—Ly, Lv—S;,
decompression and stabilization L;y—Ly

Case 2: Grade 1

1 column (posterior): 3 levels abutment Lj—Lyy,
Li—Ly, Liv—Ly, no instability, no facet hypertrophy
nor central stenosis (fig. 16).

Case 3: Grade 2

2 Columns (anterior, middle): 2 levels disc hernia-
tion Liy—Ly, Ly—S;, 1 level Instability Liy—Ly, 1 level
facet hypertrophy and central stenosis L;y—Ly, no
abutment (fig. 17).

Case 4: Grade 2

2 Columns (anterior, middle): 1 level disc hernia-
tion Liyv—Ly, 1 level facet hypertrophy and stenosis
Liv—Ly, 2 levels instability Ly—Lyy, Liy—Ly, no abut-
ment (fig. 18).

Case 5: Grade 2

2 Columns (anterior, middle): 1 level disc hernia-
tion Liy—Ly, 3 levels facet hypertrophy Li;—Liy, Liv—Ly,
Ly—S;, 3 levels instability Ly—Ly, Liyv—Ly, Ly—S;, no
abutment (fig. 19).
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Fig. 18. Justification of treatment:
discectomy and decompression
L[v*Lv, stabilization L[][*le,

Fig. 20. Justification of treatment : discec-
tomy and decompression Ly—Liy, Li—Liv,
Liv—Ly, Ly—S;, decompression of kissing
spine abutments Ly—Lii, Lin—Liy, Liv—Ly,
Stabilization Ly—Luy, Li—Liy, Liy—Ly, Ly—S;
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Case 6: Grade 3

3 Columns (anterior, middle, posterior): 4 le-
vels disc herniation L;—L, L;;—Ly, Liyv—Ly, Lyv=S,,
4 levels facet hypertrophy L;—Lyy, Li—Liy, Liyv—Ly,
Lv-S,, 3 levels abutments L;—L;;, Liy—Ly, Liv—Ly,
4 levels instability Ly—Lyy, Liyp—Lwy, Liv—Ly, Lyv—S;
(fig. 20).

Case 7: Grade 3

3 Columns: 4 levels disc herniation L;—Ly;, Lij—Liy,
Liv—Ly, Lyv—S;, 4 levels facet hypertrophy and stenosis
Ly—Lm, Lin—Liwv, Liv—Ly, Lyv—S;, 4 levels instability
Ly—Lu, Li—Ly, Liv—Ly, Ly=S;, 2 levels abutments
Li—Ly, Liv—Ly (fig. 21).

Conclusions

The new classification could describe a com-
plete assessment of all the bio-mechanic construct
changes involving the three columns of mobile seg-
ment and each column in different cascade and dif-
ferent levels.

The new classification can be used as a Guide-
line to fix and reconstruct all the bio-mechanic
construct changes of the mobile segment in lumbar
degeneration.

It also can be used as an evidence based consider-
ation to justify the different methods of treatment for
various cases of lumbar degeneration.

Conflict of interest. The authors declare the absence of con-
flict of interest.

Fig. 21. Justification of treatment: 4
levels discectomy and decompres-
sion Ly—Lui, Lin—Liv, Liv—Lv, Lyv=S;, 2
levels decompression of kissing abut-
ments LH*LIH, LIH*LI\/, 4 levels stabili-
zation Ly—Lu, Lin—Liv, Liv—Lv, Lyv—S;

References
L.

Spinous process morphology : the effect of ageing through
adulthood on spinous process size and relationship to sagittal
alignment/ C. E. Aylott, R. Puna, P. A. Robertson, C. Walker /
Eur. Spine. J. — 2012. — Vol. 21 (5). — P. 1007-1012. —
DOI: 10.1007/s00586-011-2029-6.

Baastrup C. On the spinous processes of the lumbar verte-
brae and the soft tissues between them, and on pathological
changes in that region / C. Baastrup // Acta Radiol. — 1933. —
Vol. 14. — P. 52-54.

Anterior lumbar fusion improves discogenic pain at levels
of prior posterolateral fusion / W. T. Barrick, J. A. Schoffer-
man, J. B. Reynolds [et al.] // Spine. — 2000. — Vol. 25 (7). —
P. 853-857.

How much radiographic motion is present after solid fu-
sion / C. M. Bono, M. Bawa, K. White [et al.] : presented
at the Annual Meeting of the International Society for the Study
of the Lumbar Spine. — Vancouver, BC, 2003.

Lumbar interbody fusion using the Brantigan I/F cage for pos-
terior lumbar interbody fusion and the variable pedicle screw
placement system: two-year results from a Food and Drug
Administration investigational device exemption clinical trial /
J. W. Brantigan, A. D. Stefee, M. L. Lewis [et al.] / Spine. —
2000. — Vol. 25 (11). — P. 1437-1446.

Darwono B. The role of IntraSpine in the treatment of late
degenerative problems / B. Darwono : COA 2012 Meeting. —
Beijing, 2012.

Darwono B. The role of interlaminar (IntraSpine) in the
treatment of early and late degenerative problems / B. Darwono :
IntraSpine Users Meeting. — Nice, France, 2013.

Darwono B. The role of interlaminar (IntraSpine) device
in the treatment of early & late degenerative problems / B. Dar-
wono : ISMISS. — Turkey, 2013.

Darwono B. The role of new interlaminar device (IntraSPINE)
in the treatment of early & late degenerative problems / B. Dar-
wono : Indonesian Spine Society Meeting. — Palembang,
Indonesia, 2013.



ISSN 0030-5987. Opronenus, TpaBMaTosiorus u nmporesuponanue. 2018. Ne |

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Darwono B. The role of interlaminar stabilization device
(IntraSPINE) in the treatment of early & late degenerative
problems / B. Darwono : 13" Annual Meeting PASMISS. —
Miyazaki, Japan, 2013.

DePalma A. F. Surgery of the lumbar spine / A. F. DePalma,
R. H. Rothman // Clin. Orthop. — 1969. — Vol. 63. — P. 162-710.
Eck J. C. Adjacent-segment degeneration after lumbar fusion.
A review of clinical, biomechanical, and radiologic studies /
J. C. Eck, S. C. Humphreys, S. D. Hodges / Am. J. Orthop. —
1999. — Vol. 28. — P. 336-340.

Etebar S. Risk factors for adjacent-segment failure following
lumbar fixation with rigid instrumentation for degenerative
instability / S. Etebar, D. W. Cahill / J. Neurosurg. — 1999. —
Vol. 90. — P. 163-169.

Frymoyer J. W. Spinal stability and instability: Definitions,
classification, and general priciples of management /J. W. Fry-
moyer, M. H. Krag // The Unstable Spine / ed. A. Kahn. —
New York : Grune & Stratton, 1986.

Frymoyer J. W. Segmental instability. Rationale for treatment /
J. W.Frymoyer, D.K. Selby // Spine.— 1985.— Vol. 10.—P. 280-286.
The effect of disc degeneration and facet joint osteoarthritis
on the segmental flexibility of the lumbar spine / A. Fujiwara,
T.H. Lim, H. S. An [et al.] // Spine. — 2000. — Vol. 25 (23). —
P. 3036-3044.

The relationship between disc degeneration, facet joint os-
teoarthritis, and stability of the degenerative lumbar spine /
A. Fujiwara, K. Tamai, H. S. An [et al.] //J. Spinal. Disord. —
2000. — Vol. 13. — P. 444-450.

Guizzardi G. DIAM Spinal Stabilization Systeem / G. Guiz-
zardi, P. Petrini / Motion preservation surgery of the spine,
Advanced technique and controversies. — Saunders Elsevier,
2007. — P. 519-522.

Guizzardi G. Italian Multicentre study on the use of A New
Interlaminar Prosthesis (INTRASPINE) in DDD of the lum-
bar spine / G. Guizzardi, R. Morichi, C. M. Mattioli [et al.] :
Preliminary Report, Deutscher Wierbelsaulenkongress. —
Congress Centrum, Ulm, 27-29 november, 2008.

Guizzardi G. Interspinous versus Interlaminar devices in DDD :
Biomechanic Tests / G. Guizzardi, P. Petrini : Deutscher Wier-
belsaulenkongress, Internationales Congress Centrum. —
Munchen, 10—12 december, 2009.

Jinkins J. R. Acquired degenerative changes of the interverte-
bral segments at and suprajacent to the lumbosacral junction.
A Radioanatomic analysis of the nondiskal structures of the
spinal column and perispinal soft tissues / J. R. Jinkins //
Radiol. Clin. North Am. — 2001. — Vol. 39 (1). — P. 73-99.
Adjacent- segment morbidity after Graft ligamentoplasty
compared with posteroleteral lumbar fusion / M. Kanayama,
T. Hasshimoto, K. Shigenubu [et al.] // J. Neurosurg. — 2001. —
Vol. 95 (1 Suppl.). — P. 5-10.

Non-fusion surgery for degenerative spondylolisthesis using
artificial ligament stabilization: Surgical indication and clinical
results / M. Kanayama, T. Hasshimoto, K. Shigenubu [et al.] /
Spine. — 2005. — Vol. 30 (5). — P. 588-592.

Regional variations in the compressive properties of lumbar
vertebral trabeculae. Effect of disc degeneration/ T. S. Keller,
T. H. Hanson, A. C. Abram [et al.] / Spine. — 1989. —
Vol. 14. —P. 1012-1019.

Pathology and pathogenesis of lumbar spondylosis and ste-
nosis / W. H. Kirkaldy-Willis, J. H. Wedge, K. Yong-Hing,
[et al.] / Spine. — 1978. — Vol. 3. — P. 319-328.

Kwong Y. MDCT findings in Baastrup disease : Disease or
normal features of the aging spine? / Y. Kwong, N. Roan,
K. Latief// AJR Am. J. Roentgenol. — 2011. — Vol. 196 (5). —
P. 1156—1159. — DOI: 10.2214/AJR.10.5719.

Lee C. K. Accelerated degeneration of the segment adjacent
to a lumbar fusion/ C. K. Lee // Spine. — 1988. — Vol. 13 (3). —
P. 375-377.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

103

Lindsey D. P. The effects of an intrespinous implant on the ki-
nematics of the instrumented and adjacent levels in the lum-
bar spine / D. P. Lindsey, K. E. Swanson, P. Fuchs [et al.] //
Spine. — 2003. — Vol. 28 (19). — P. 2192-2197.

McAfee P. C. Classification of heterotopic ossification (HO)
in the artificial disk replacement / P. C. McAfee, B. W. Cun-
ningham, J. Devine [et al.] / J. Spinal Disord. Tech. —2003. —
Vol. 16 (94). — P. 384-389.

Molz F. The acute effect of L3/L4 fusion on the motionof ver-
tebrae in a whole lumbar cadaveric spine / F. Molz, J. Partin,
J. Kirkpatrick : presented at the Annual Meeting of the In-
ternational Society for the Study of the Lumbar Spine. —
Vancouver, BC, 2003.

Moore R. J. The origin and fate of herniated lumbarinterverte-
bral disc tissue / R. J. Moore, B. Vernon-Roberts, R. D. Fraser
[et al.] // Spine. — 1996. — Vol. 21 (18). — P. 2149-2155.
Mulholland R. C. Rationale, principles and experimental evalu-
ation of the concept of soft stabilization / R. C. Mulholland,
D. K. Sengupta // Eur. Spine J. — 2002. — Vol. 11 (Suppl. 2). —
P. S198-S205.

Dynamic motion study of the whole lumbar spine by video-
fluoroscopy / A. Okawa, K. Shinomiya, H. Komori [et al.] //
Spine. — 1998. — Vol. 23 (916). — P. 1743—1749.

Paajanen H. Association of incipient disc degeneration and
instabilityin spondylolisthesis. A magnetic resonance and
flexion-extension radiographic study of 20-year-old low back
pain patients / H. Paajanen, M. Tertti / Arch. Orthop. Trauma
Surg. — 1991. — Vol. 111. — P. 16-19.

The outcome of posterolateral fusion in highly selected patients
with discogenic low back pain / L. M. Parker, S. E. Murrell,
S. D. Boden [et al.] / Spine. — 1997. — Vol. 21 (16). —
P. 1909-1916.

Symptomatic spinal stenosis adjacent to a previous lumbar
fusion / C. Patel, E. Truumees, J. Gittlin [et al.] // Spine J. —
2002. — Vol. 2 (Suppl.). — P. 54S-55S.

Pearcy M. D. Lumbar intervertebral disc and ligament defor-
mations measured in vivo / M. D. Pearcy, S. B. Tibrewal /
Clin. Orthop. — 1984. — Vol. 191. — P. 281-286.

The surgical treatment of the lumbar disc prolapse nucleotomy
with additional transpedicular dynamic stabilization versus
nucleotomy alone / M. Putzier, S. V. Schneider, J. F. Funk
[et al.] // Spine. — 2005. — Vol. 30 (5). — P. E109-E114.
Roy-Camille R. Traitement des fractures du rachis dorsolom-
baire par la method de Bohler / R. Roy-Camille, P. Massin /
Rev. Chir. Orthop. — 1989. — Vol. 75 (7). — P. 479—489.
Schecter N. A. Painful internal disc derangements of the lum-
bosacral spine : Discographic diagnosis and treatment
by posterior lumbal interbody fusion / N. A. Schecter,
M. P. France, C. K. Lee // Orthopaedics. — 1991. —
Vol. 14 (4). — P. 447-451.

Computer analysis of spinal segment motion in degenerative disc
with and without axial loading/ J. V. Seligman, S. D. Gertzbein,
M. Tile [et al.] // Spine. — 1984. — Vol. 9 (6). — P. 566—573.
Instant centre of rotation and intradiscal pressure study to iden-
tify load-sharing property of dynamic stabilization devices
in the lumbar spine without fusion — a biomechanical study
in cadaver spine / D. K. Sengupta, C. K. Demetropoulos,
H. N. Herkowitz [et al.] : Presented at World Spine II. —
Chicago, Aug 2003.

Intervertebral disc disorganization is related to trabecular bone
architecture in the lumbar spine / E. K. Simpson, 1. H. Par-
kinson, B. Manthey [et al.] / J. Bone Miner. Res. — 2001. —
Vol. 16. — P. 681-687.

Stoll T. M. The dynamic neutralization system for the spine :
Amulti-center sudy of a novel non-fusion system / T. M. Stoll,
G. Dubois, O. Schwarzenbach // Eur Spine J. — 2002. —
Vol. 11 (Suppl. 2). — P. 170-178.

The effects of an interspinous implant on intervertebral disc



104 ISSN 0030-5987. Opronenusi, TpaBMarosiorus u npotezuposanue. 2018. Ne 1

pressure / K. E. Swanson, D. P. Lindsey, K. Y. Hsu [et al.] / fusion. A cadaver study / S. L. Weinhoffer, R. D. Guyer,
Spine. — 2003. — Vol. 28 (1). — P. 26-32. M. Herbert [et al.] / Spine. — 1995. — Vol. 20 (5). —
46. Intradiscal pressure measuments above an instrumented P. 526-531.

The article was received at editorial office 25.01.2017

HOBA S KIIACCU®UKAIMA 3-X KOJIOHHOM TEOPUM
O AET'EHEPATHBHbBIX 3ABOJIEBAHUAX ITO3BOHOYHUKA
(OB30P JIUTEPATYPBI)

b. dapBono ', B. A. Pamuenko ?

' MenuuuHckuii GakynsreT yHuBepcuTera Tapymanarapa, [xakapra. MHaoHe3ns
2I'Y «MHCTUTYT MaTOJOTHHU TO3BOHOYHKKA H cycTaBoB UM. mpod. M. U. Cutenko HAMH VYkpaussn, XapbkoB

<] Bambang Darwono: bdarwono@hotmail.com
<] Volodymyr Radchenko, MD, Prof. in Orthopaedics and Traumatology: volod56@ukr.net

0 YBAI'N CIIEITAJIICTIB

Y «IncTuTyT naroJiorii xpedra ta cyriodis im. npog. M. I. Curenka HAMH Ykpaian»
NPOBOAUTH MiCJAAUIUIOMHY MIAT0OTOBKY (paxiBIiB HA Kypcax iHpopMaLii Ta cTa:KyBaHHS
3 AaKTyaJIbHUX IUTAHb OPTOIENil Ta TPABMATOJIOTiL
(sminensis MinicrepcTBa ocBitn i Haykn Ykpainu AE Ne 285527 Bin 27.11.2013)

Kypcu 1151 cepeTHbOro MeAMYHOIO MEPCOHATY:

Ne Ha3sga KepiBuukn

1. ®DynkuionajabHi Ta dizioTepaneBTHYHI MeTOAU JiKYBAHHS XBOPUX Hpo¢. Makoaineus B. 1.
3 OPTONEI0-TPABMATOJIONYHOIO ATOJIOTiEI0 K. m. H. CTayze B. A.

2. TincoBo-opToneanyHa TeXHiKa Ta JiKyBaHHSI XBOPHUX . M. H. MaTeseHok €. M.
3 OPTONEI0-TPABMATOJIONYHOIO MATOJIOTiEI0 . m. H. Me3enues A. O.

3. JlikyBajbHHii Macax K. m. 1. Crayze B. A.

Teneghon ons dogiook: (057) 704-14-78



