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Дегенерация поясничного отдела позвоночника, особенно по-
лисегментарная, приводит к изменениям биомеханики, раз-
витию болевых синдромов и деформациям. Большинство 
специалистов в своей работе используют теорию пояснич-
ной дегенерации, опубликованную в 1978 году Kirkcaldy-Willis, 
где доступно описан каскад патологических изменений в по-
звоночном двигательном сегменте, включающем две опорные 
структуры — переднюю (межпозвонковый диск) и заднюю 
или среднюю (дугоотростчатые суставы). Заднюю опор-
ную систему также охарактеризовал Cristian Baastrup 
(1933), который представил патологические изменения 
в остистых отростках поясничных позвонков и мягких 
тканей между ними, которые хорошо известны как синд-
ром Баструпа. На протяжении многих лет исследований 
в этой области проводилось очень мало, вплоть до работы 
Bristol and Auckland, результаты которой были опубликова-
ны в European Sprine Journal (2012). Описан каскад патоло-
гических изменений задних структур на фоне дегенерации 
поясничного отдела позвоночника. Базируясь на теории кас-
када дегенерации поясничного отдела позвоночника, сред-
них и задних структур, представлена новая классификация, 
основанная на особенностях биомеханики, дальнейшем 
развитии болевых синдромов и деформаций позвоночника. 
Также приведены новые подходы к хирургическому лечению, 
включая реконструкцию биомеханики и формы позвоночника. 
Ключевые слова: дегенерация поясничного отдела, позвоноч-
ник, теория каскада.
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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.

ОБЗОРЫ И РЕЦЕНЗИИ

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.

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.



97ISSN 0030-5987. Ортопедия, травматология и протезирование. 2018.  № 1

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

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

Fig. 2. The lumbar disk herniation theory by Macnab&McCulloch

Fig. 3. Thompson grading for 
Discopathy

Fig. 4. Grogan grading for facet joint

Fig. 5. Fujiwara grading for osteophyte

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),  

Fig. 6. Kirkaldy-Willis grading for three joint complex



98 ISSN 0030-5987. Ортопедия, травматология и протезирование. 2018.  № 1

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.

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. 

Fig. 7. The width of spinous process increase 50 %

Fig. 8. Height of spinous process increase 30 %

Fig. 9. The lordosis decrease by age

b

c d
Fig. 10. 4 types of kissing spine abatment: a) type 1; b) type 2; 
c) type 3; d) type 4

Fig. 11. Internal rotation

Fig. 12. Lateral listhesis

а
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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-

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  

Fig. 13. Loss of lumbar lor-
dosis

Fig. 14. Adult deformity  
(De novo scoliosis)

Fig. 15. Justification of treat-
ment: discectomy LIV–LV, LV–SI
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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 1: Grade 1
1 column (anterior): 2 levels disc herniation LIV–LV, 

LV–SI, no instability, no abutment, no facet hypertro-
phy nor central stenosis (fig. 15).

Case 2: Grade 1
1 column (posterior): 3 levels abutment LII–LIII, 

LIII–LIV, LIV–LV, no instability, no facet hypertrophy 
nor central stenosis (fig. 16).

Case 3: Grade 2
2 Columns (anterior, middle): 2 levels disc hernia-

tion LIV–LV, LV–SI, 1 level Instability LIV–LV, 1 level 
facet hypertrophy and central stenosis LIV–LV, no 
abutment (fig. 17).

Case 4: Grade 2
2 Columns (anterior, middle): 1 level disc hernia-

tion LIV–LV, 1 level facet hypertrophy and stenosis 
LIV–LV, 2 levels instability LIII–LIV, LIV–LV, no abut-
ment (fig. 18).

Case 5: Grade 2
2 Columns (anterior, middle): 1 level disc hernia-

tion LIV–LV, 3 levels facet hypertrophy LIII–LIV, LIV–LV, 
LV–SI, 3 levels instability LIII–LIV, LIV–LV, LV–SI, no 
abutment (fig. 19).

Fig. 16. Justification of treatment: de-
compression of Kissing spine abutments  
LII–LIII, LIII–LIV, LIV–LV

Fig. 17. Justification of treatment: discectomy LIV–LV, LV–SI, 
decompression and stabilization LIV–LV
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Fig. 18. Justification of treatment: 
discectomy and decompression 
LIV–LV, stabilization LIII–LIV, 
LIV–LV

Fig. 19. Justification of treatment: discectomy LIV–LV, decompression and stabilization LIII–LIV, LIV–LV, LV–SI

Fig. 20. Justification of treatment : discec-
tomy and decompression LII–LIII, LIII–LIV, 
LIV–LV, LV–SI, decompression of kissing 
spine abutments LII–LIII, LIII–LIV, LIV–LV, 
Stabilization LII–LIII, LIII–LIV, LIV–LV, LV–SI
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Case 6: Grade 3
3 Columns (anterior, middle, posterior): 4 le-

vels disc herniation LII–LIII, LIII–LIV, LIV–LV, LV–SI, 
4 levels facet hypertrophy LII–LIII, LIII–LIV, LIV–LV, 
LV–SI, 3 levels abutments LII–LIII, LIII–LIV, LIV–LV, 
4 levels instability LII–LIII, LIII–LIV, LIV–LV, LV–SI 
(fig. 20).

Case 7: Grade 3
3 Columns: 4 levels disc herniation LII–LIII, LIII–LIV, 

LIV–LV, LV–SI, 4 levels facet hypertrophy and stenosis 
LII–LIII, LIII–LIV, LIV–LV, LV–SI, 4 levels instability 
LII–LIII, LIII–LIV, LIV–LV, LV–SI, 2 levels abutments 
LIII–LIV, LIV–LV (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.
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ДУ «Інститут патології хребта та суглобів ім. проф. М. І. Ситенка НАМН України»  
проводить післядипломну підготовку фахівців на курсах інформації та стажування  

з актуальних питань ортопедії та травматології  
(ліцензія Міністерства освіти і науки України АЕ № 285527 від 27.11.2013)

Курси для середнього медичного персоналу:

Телефон для довідок: (057) 704-14-78

№                                                                  Назва                                                                                Керівники
1.      Функціональні та фізіотерапевтичні методи лікування хворих                             Проф. Маколінець В. І.
         з ортопедо-травматологічною патологією                                                                     К. м. н. Стауде В. А.
2.      Гіпсово-ортопедична техніка та лікування хворих                                                    Д. м. н. Мателенок Є. М.
         з ортопедо-травматологічною патологією                                                                     Д. м. н. Мезенцев А. О.
3.      Лікувальний масаж                                                                                                            К. м. н. Стауде В. А.


