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SPONDYLOLYSIS AND SPONDYLOLYSTHESIS 
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Despite the numerous clinical and experimental contributions about 
spondylolys thesis, a number of problems s till r ema in . A peri odic rev iew 
of the subj ec t is therefore justified in order to cla rify th e prog ress , 
h oweve r m odes t, that h as been achi eved ove r the year s, and to con­
solidate the knowledge about the complex subj ec t of orth opaedic 
pathology. 

Our examination of r ecent lit era ture, as well as the experien ce gain ed 
from surgeons who h ave been devo ting themselves to th e s tudy and 
trea tment of this skele tal disease for a lon g time-( the initi a l s tudi es 
of on e of u s go back as far as 1956)--h ave led u s to concentra te h ere 
on cer tain m ore significant aspects of the disease which h ave n ow 
become clearer. 

\ Ve sh all therefore di scuss : a ) the import ance of stress in th e 
e tiology of lysis, b ) the mech an ism of slipp in g, c ) therapeutic indi ca­
tion s and methods applied . 

Among the variou s theories put forward to acco unt for the origin of 
the lys is, the one we consider the m ost probable is that of a condition 
of chronic overweight , which leads to th e type of injury kn own ns a 
"dura tion frac ture" . 

In suppor t of such a th eo ry, th ere do in fact exi s t hoth theo reti cal 
considera tions, demonstrabl e by ph otoelas tog raphy a nd by cal cul a tin g 
the di s tribution of the weighting forces, as well as clinical obser vati ons 
of cases demonstra ting this theo ry whic:h recenlly have been reviewed 
by va rious authors. 

Ex tremely significant are the cases in whi ch it h as been poss ibl e to 
r adi ographically document the appea ran ce of lys is in previ ous ly 
h eallhy people. In recent yea rs, more th an 10 cases h ave occurred in 
which the lysis appea red a ft er a lumba r-sacral fu s ion a t the level of 
the vertebra above the fu sion . 

E qu ally important a re those cases in which the lys is appea red 
following a serious dorsal l<yphosis fo llowed by hyperl ordosis. 
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\Vc h ave investigated a thletes who practice spo rt activities with 
continuous and h eavy loads applied on the lumbar spine postured in 
hyperlordosis: viz. diving, weight-lifting and wrestling, and, in va riou s 
cases, we have been ab le to demonstrate the appearance of ei th er a 
mono- or a bilateral lys is. 

These observations, which until a few years ago had passed almost 
unnoticed, h ave convinced us of the importance of s tress (meant both 
in it s s tatic sense and also more probably in the dyn amic sense) in the 
origi n of the lysis. \Vhelher the giving way should occur on a base 
altered by a trophic defect (as Holil s and Jaeger maintain) or on a 
displas ic base (as Brocher m aintains) ha s been impossible to de­
termin e. 

The stressing action of the weight , and certain physical act iviti es, 
causing lysis, may h elp explain the mech anism of slipping. 

According to accepted th eo ries , slippin g of the oli s lheli c vertebra 
occurs during childhood and adolescence and then s tops at ad ullhood. 

Even h ere the accepted opinions must be revised in view of the fair 
number of recent observations of slipping w orsenin g in adulthood. 

Undoubtedly, worsening of the olislhcsis after the age of 20 is rare, 
but it is certainly n ot as exceptional as T a illard maintained until a few 
year s ago. 

It is more diffi cult to explain why slipping should s lop once it has 
been start ed by the yielding of the elasti c properties of the disc-capsule­
ligamen t sys tem. 

From the biomechanical s tudies we h ave carried out we maint a in 
th a t slipping may lake place according to two mech anisms : 

n) By overcoming the hys teres is of the posterior ligament s and of 
the disc as a result of a repea led or suffi cien tly powerful traumatic 
action, or by a process of degeneration of the disc, with gradu al loss 
of it s clas ti c properties which oppose slipping. 

'fh c first mechan ism might be used to explain the olislhesis which 
we h:wc obse rved in ad ult athletes whose d iscs show n o radiographic 
signs of degenera tion. 

In both cases, slipping would s lop on reaching a sla te of compensa­
tion which is clas ti c in the firs t case and absolutely plastic in the 
second . 

The maintenan ce of an clas tic stale explains, in our opinion, the 
res is tan ce to th e stress ing action which we h ave noti ced in athletes who 
continue lo pursue a fair a mount of spor ts activity without suffering 
any further worsening of the olis lhcsis. 
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Figure 1. A) 4th degree spondylolisthes is 
(sponduloptosis) of fifth lumbar 
v ert ebra in a 16-year-old girl. 
B) Maximum fl exion and (C) extension 
do n ot cause furth er s lipping . 
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Tha t the oli sthesis might worsen in adulthood should be considered 
in the choice of trea tment as a poss ibl e, even r are, occurrence, in the pre­
sence of certain conditions. Con sequently, the type of trea tment mu st 
be conditi oned n ot only by the symptomatol ogy and th e age of the 
patient , but also by oth er consid era ti ons such as : the radiog raphi c 
appearance of th e di scs in function al tes ts, th e va lue of th e tan genti al 
pushing force " ·hicl1 acts on the oli s th es ic vertebra, the valu e of the 
lumba r index, the inclination :111 glc of th e sacrum , th e condition of the 
abdomin a l mu scles, the pa tient 's work and the sport s he prac tices, 
and , for women , the likelihood of future pregnan cies . 

Apart from the kin esiological and orthopaedic treatmcn t which mu st 
always be att empted in the presen ce of a symptomati c spondylolis thes is, 
we wi sh to di scuss in detail the different types of surgical treatm ent. 

The surgica l trea tm ent of spondyloli s thesis mu s t pursue a triple 

aim : 

1) Ameli orati on of lhc pa inful symptom s. 
2 ) Reconstru cti on of lhc fun cti onal alignm ent of th e spin e by 

redu ction of slipping. 
3 ) Compl ete and definit e s tabilization. 

It is n ot always possibl e, by surgery, to fulfill all three of th ese aims 
and the choice of th e primary aim to be fulfill ed , by one or t.hc other 
type of operation, is entru s ted to th e per son al experien ce of the 
surgeon. 

Three different types of opera ti on are available lo reli eve the mos t 
common sympt om s of spond yloli s thesis : lumbar scia ti ca, neurol ogical 
troubl es, and progress ive slipp ing of the vert ebra . 

1) Pos teri or clement excision. 
2 ) Excision and fu sion . 
3) Hcduction and fu sion. 

Firs t of all , the ch oice of treatment is de termined by the age of the 
pati ent , and on these g round s \YC di stin gui sh between three g roups : 

1 ) Young people up to lhe age of 20. 
2) Youn g adult s between 20 and 35 yea rs of age. 
a) Adul! s over 35 yea rs of age . 

These three groups have been class ifi ed on the basis of the likelihood 
that the spondylolis lhc ic ve rtebra will slip and of the phys ical ac liv­
i lies ea rricd out in each age group. 
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In the first group, "·here the possibility of a worsening is the 
greatest, surgery aims at stabilization. 

Operations involving pos terior element excision are to be completely 
avoided because of the risk of worsening. 

Operations involving a wide excision associated with fusion are also 
not recommended, especially in patients under the age of 15, both for 
the above reason and because of the risk that the laminectomy might 
induce kyphosis in the involved part of the spine. 

\Ve consider that, in this group of patients, the operation to be 
chosen is determined by the necessity for reduction of slipping, fol­
lowed by stabilization, which to be valid must come about through a 
double fusion, intersomatic by an anterior approach and sacro-trans­
versal by a posterior one. 

The reduction of slipping resolves, in 90 per cent of the cases, all 
neurological symptomatology whether algic or paralytic, while if only 
simple lumbago exists, which is r esolvable even by stabilization alone, 
we still believe that reduction should be performed in order to restore 
the balance of physiological forces. 

In the second group, as demonstrated, we must consider the pos­
sibility of a worsening of the spondylolisthesis, even though this is rare. 
In this period of life the person is at the peak of his physical and 
sporting activities, which may cause lysis and slipping. In women this 
is the period of prospective pregnancy, which through the weight 
increase, the hyperlordotic posture, and the lassitude of the ligaments 
may cause a worsening of the slipping. 

Thus, in cases of spondylolisthesis of the 3rd and 4th degree, with 
roots symptomatology, we consider it advisable to attempt a reduction 
in most cases, but the chances of ameliorating the symptoms are worse 
than for the younger group. 

A successful reduction should be followed by a s labilization opera­
tion which, in women, is effected by anterior and posterior fusion. In 

Figure 2. A) Th e muelogram carried out with a radio-opaqu e hudrosoluble m edium 
(d im erix) shows a total arrest at th e sub-arachnoidal space co rresponding to th e 
slipped vert ebra. Th e patient is suffering from a bilat eral paresis in the low er 
limbs. B) Th e conservative redu ction perform ed with /h e patient under Iota/ 
an esthesia was veru success ful and is maintained with th e help of a plast er jacket. 
Th e n eurological symptoms have disapp eared. C) Th e myelog ram performed with 
th e patient braced with the plast er jacket s hows th e full pal encu of th e uerl cbral 

lum en. 
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Figure 2. 
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Figur e 3 . A ) X-TU!/ ch eck 

with th e patient brac~d with 

a plas t er jack et afler an 

o peration of ant e rio r inf er­

soma/ ic fu s ion al r ..• -s 
1

, ami 

a furl h er pos terio r sacro­

lransuersal fu sion. 

ll ) X-rau ch eck ( th e J!lasler 

h ad b een rem oved (j tll onl hs 

pos l -o p era liuclu ), perf o rm ed 

2 uears af ter s urger{/. A 

limit ed recurren ce o f th e 

s lippin g has occurred ( Js l 

d egree s pondulolis lh esis) 

while th e ant erio r a nd 

pos t erio r fu s ion remain 11<' 1'!/ 

firm. Co mplet e recouau 

fro m n eurolog ica l and 

painful S!J111[Jf OIII S. 
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m en , we prefer to avoid the anterior fu sion because of th e ri sk of 
les ions in the pre-sacral plexu s, and perform only a pos teri or fu sion , 
whi ch ~I o nli cclli carries out by connec ting the int er-a rticul ar fu sion to 
th e sac ro-lransversal and th en strength ening th e face ts between th em, 
with a bon e g ra ft aided by screws. 

\Vh en r edu ction does not give positive result s, or in cases where 
leng thy trea tm ent as in fu sion reduction is considered inadvisable, wc 
prefer to perform a r adiographic s tudy to id entify the cause of th e pain , 
foll owcct by an enla rged laminect omy with sacro-tran sversal fu sion. 

\Vh en it is necessary to remove the entire pos terior a rch, \Ye prefer 
to ad opt .Ma rino-Zuco's technique by which the n ormal width of the 
ve rt ebral lumen is res tored whil e maint aining the position of the arch . 

In the few cases in whi ch it is n ecessa ry, we perform Gill 's opera ti on 
in conn ection with inl crsomali c fu sion by a pos teri or approach , or 
in lerl ransversal fu sion . 

In the third group of pa tients , in wh om a prog ress ion in slippin g is 
n ot a threa t, Gill 's opera tion is th e most suitabl e one, because it 
provid es the hes t r esults, r es torin g the pa tient to ac tive life in th e 
sh ort es t poss ible time. 

SU M ?11 A H Y 

On the basis of our own experien ce and the mos t up-to-da le reports, 
we present some of the most cont rovers ial features of spondylolys is 
and spondylolis thes is. 

In pa rticula r, the import ance of s tress in the e tiology of the lys is h as 
been r evealed by resea rch carri ed out on a thle tes prac licing strenuous 
sports. 

It ha s also been shown h ow the slippin g of the oli sthesic vertebra 
does n ot n ecessarily cease a round the age of 20, hut m ay continue, 
under certain conditions, even in the young adult. 

Finally, advice on trea tment is given in rela tion to the va ri ous 
urgical techniques, emphasizing the importance of the reducti on of 

slipping, and giving direc tions on the use of thi s technique, and its 
limit a tions. 
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