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The incidence of spondylolysis and spondylolisthesis in anatoniicnlly 
examined series is givcn a t  about 5 pcr cent ( N e u g ~ ~ b a u r r ,  lv i l l is ,  
Roclzc & Kowe j . Radiographic examinations o f  the lumbar spin<. o f  
adults gives an incidence of spondylolisthesis of 2 to 3 per cent (A1lc.n bi 
Lindem,  H u l l ,  K u n y e ) .  The incidence does not sccin to incrcasc h- 
tween the ages of twenty and seventy and after the age of twenty pro- 
gression of the displacement appears to be exceptional (Fribery,  
Hroclier, Taillard, and others j . Progression is not rare during the 
growth period, however, a s  was pointed out by Fribprg, Francillon, 
Uroclier, Taillnrd, Lnuren t ,  among others. The incidence of spon- 
dylolisthesis in thc age groups eleven to twenty years is probably not 
any lower than the incidence in the older age groups (Fribery,  Tuil- 
l a r d ) .  Despite numerous investigations neither spondylolysis nor spon- 
dylolisthesis has been demonstrated in foetu or newborn infants 
( B n f t s ,  Brorher,  Friberg, Glorieux & Hoederer, and others). The numbcr 
of reportcd cases under ten years of age is insignificant, amounting to 
some ten cases up  to 1951 ( M n r i q u e ) .  This can probably he ascrihctl 
to the fact that, a t  this age, the lesion does not, as a rule, produce sub- 
jective symptoms, nor does it result in any deformity of the spinc, and 
thus it cscapcs notice. So far  as we know, radiological examinations of  
the lumbar spine of children for the purpose of investigating the 
frequency of spondylolisthesis have been carried out only by Hakcr & 
McHoZlick. These authors examined 400 chiltlrcn aged six to seven 
years. The incidence of spondylolisthesis was 4.5 per cent, which is the 
same as in adults. There is a hereditary predisposition to the lesion, a 
fact which has also been demonstrated earlier (Fr iberg ,  Bakke, Fran- 
d o n ,  George, W i l f s e ,  I Jauren f ,  and others). Only two more extensive 
series of patients under twenty years of age with this lesion havr been 
reported on ( Taillard,  I -anrent)  . 
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hl A T E R I 4  L 

During the 15-year period o f  1944 to 1959, 75 cases of syondylolysis 
and spondylolisthesis were observed at  the Orthopaedic Hospital of the 
Invalid Foundation in patients under twenty years of age. Of these, 58 
cases have been briefly described in a previous report (Laurenf 1958). 
The age and sex of the patients are given in Table I .  

TABLE I 
>Sge unrl sex on  cirlmission. 

Age I R O ~ Y  I (;iris , Total 

0- 4 ................ 2 2 
5- 9 ................ 6 1 7 

10-15 ................ 13  14 27 
16-19 ................ 24 15 39 

43 32 75 

The sex distrihution shows a slight preponderance of boys. In  
Taillard’s series comprising 62 patients thc incidence was the same 
for both sexes. Rather less than half the patients were under sixteen 
years of age, nine patients being under ten. The youngest patient was 
ten months old. 

The age a t  the onset of symptoms is seen from Table 11. 

TABLE I1  
Age nt onset of s g m p t o m s .  

Aye 1 0-9 1 in-13 1 14-16 1 ii-19 Total 

No. of cases ........... 12 21 33 9 75 

In 33 cases symptoms first appeared when the patient was under 
14 years of age (44 per cent) .  This would indicate a comparatively 
early onset. The location and nature of the lesion at  the first examina- 
tion are shown in Table 111. 

-rmi,E I I I  
Location and kind of lesion on admissiorr. 

I, 4 I L 5  I ‘Total 

Lysis ............................. 1 10 11 
Olisthesis ...................... 4 60 64 

5 70 75 



T h e  lesion was locatctl in thc, fifth lurnl)ar vcrtchrn in 93.4 per ccmt 
of c a w s  and in the fourth lumbar vertebra in  6.6 per cent. Spontlylo- 

in  14.7 per  ccnt of cases. Unil;itcral lysis w a s  prcscnt in 5 cascs, thv 
r c I n a i ni t i  g c a s  cs exhibiting 1) i I a tc r a 1 1 ys i s . 

‘I’welvc paticnts :iscrihcd their tlisortlrr to tr:iunin of greater or lesser 
tlcgrcc. I n  Tuillcrtd‘s wries trauriia occurred i n  28 per (:tint of cases. 

Trauiiia is oftcn the factor rrleasing the symptoms in spoiidylolisthesis. 
There is possibly a tearing o f  the fihrous tissue in the pars inter- 
nrtieularis of tlw vrrtehr:rl arch leading to increascd instability. 

T h e  frequency of various lesions in thc lumbar spine occurring in 
conjunction with s1)otidylolisthrsis Lvill I)(> s w n  from Table I\’. 

lysis without displ:iceiiient w a s  dernonstratetl a t  the first c.xaniin* ‘i t‘ I o n  

‘I’AKLE I\’ 
.-I S S O C  i t J  tOd I P S i O  I I S .  

Spina bificla .................................................................................. 16 ( 2 2  %,) 
Sacralizatioii .......................................... 
Transition vertebra 
I rapezoiti shape o f  the olisthetic vertehra ....................................... 24 
IJpper anterior border of underlying vertehra rounded o f f  .................. 39 
0 s  teach on  dros is j u r e  11 i 1 i s o f  t h ii s 1) i ni* ............................................. fi 

,. 

Spina hifitla ic oftcn prcwnt  in c a s e s  o f  cl)c)ndylolisthecic. Thc in- 
cidence in Tuil/ard’s sericc wac 4‘2 I)er cent. I n  Fribiirg’s ccricc thic 
incidence w a s  28 per cent, in Ili’cgerdin~q’s 35 lwr cent. Juvenilc ostco- 
c.hontlro\ic in luiiihar vcrtehrac :ho\ v thch lesion occurred in three 1x1- 
ticntc who k v e w  ciblings and whocr parrntc :ilso had s~)ondylolist l icci~.  
Thic family hac hccn dcscribctl in :i p r c ~ i o u c  paper (Zmrrenf  1958). 
In two paticntc thcre wac a consitlerablr t l c t  iciency ot the ;interior 
upper ] )ar t  of the Lc1rtcbra t ~ c l o w .  A drfect of c o  marked a degree ic 
rare and niay pronipt a ciicl)icion o f  an  intlammatory or expunaivc. 
process. Fig. 1 chows such :I defect of the fifth lunihur \ t~r tchra  in :I 

1 3-yea r-o 1 d boy \I’ i t h c pon d y I o I i c thee i c o t the to i i  r t h I u nil) a r vc r t cb r a .  
Thtl fifth lunibar vertebra w:ic cacralizctl. The patient underw cnt  
dorsal fusion and thc opclration rt~ve.nlet1 c1i:ing:rs ctiaractcristic o f  
\pondylolisthesis in the doreal portion of the fourth lurnb:ir \ertchru. 

c: L I N I (: A I, s Y hl  P T O  R I  s 

A low dcgrcc of scoliosic occurr td  in 27 cases. I n  some casi’s thc 
scoliosis was niorc’ pronounced and in these a rotation of the vertebra 
in the frontal plane could bc observed in the frontal radiogram. I n  



18 I,. E. LAI'RENT and S. EINOIA 

i 

Pig .  1. 
13 year old boy. Olisthesis of the fourth lumbar vertebra. The fifth lumbar vertebra 
is sacralized. Great defect of anterior upper border of the fifth lumbar vertebral bodj. 

these cases unilateral spondylolysis, which according to Glorietrz & 
Roederer predisposes to scoliosis, was not present. Rotation in the 
frontal plane may probably also take place solely as a result of the 
instability of the olisthetic vertebra. 

While in adults pain in the lumbar region dominates thc clinical 
picturc in the majority of cases, Taillard reports that  radiating pain 
in the lower extremities often occurs in adolescents with spondylo- 
listhesis. The clinical picture in the present series is given in Table V. 

TABLE V 
Clinicul  piciurr  in relation t o  agr. 

1 0-9 1 10-18 1 16-19 1 Total 

No pain ............................................... 5 4 2 11 
Low back pain 4 1 3 21 38 

......... 10  16 26 Low hack pain and radiating pain 
Positive Laskgue's sign ........................ 10 10 20 
Loss or diminution of ankle jerk ............ 8 6 14  
Sensory disturbances 1 

.................................... 
~ 

~ 

~ 

~ - 1 ........................... 



Eleven patients were subjectively symptom-free, whilc 38 had pain 
in the lumbar region only. Ahout one-third of the patients had radiat- 
ing pain, an  incidence that tallies with that  in adult patients ( I ~ u r e n t  
1958). ‘There were jerk disturbances in one-fifth of cases. One patient 
cxhibitcd a cauda equina syndrome with sensory disturbances and 
partial bladder paresis. This case has been described in a previous 
paper (Laurrnf  1958). The frequency of  various disorders and deformi- 
ties occurring in conjunction with spondylolisthesis will be seen froni 
Table VI. 

TABLE V1 
ri ssot ia tcd tl ist,uscs anti t i t form i t i t s  

Post-poliomyelitic sequelae 
Tuberculosis of the spine ................................ 
Idiopathic scoliosis ................................ 

Congenital dislocation of the hip 
Talipes cquinovarus ................................ 
Other deformities of ................................ 
Pcrthes’ disease . ................................ 

P A T I E N T S  I J N D E H  T E N  Y E A R S  O F  . % G I <  

The age and sex of ihc paticnts are given in Table VII. 

0-4 
5-7 
8- 9 

2 
2 
5 

2 
2 
5 

a 7 9 

‘The lesion was in all cases located in the fifth lumbar vertebra. The 
first examination revealed spondylolysis without displacement in four 
cases, and slight displacement, which did not exceed one-third of thc 
vertebral length, in five cases. The spondylolysis mas unilateral in 
three cases, two of which showvd slight displacement. Seven patients 
were followed up $$ to 1 year later and the examination dcmonstratcd 
that a slight displaccmcnt of 2 to 3 inm. had taken place in two casc’s 
and a somewhat more niarkcd displacement of 5 min. in one cast’. I n  

4 A C T A  O R T H .  XXXI, 1 
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C 11 F i g .  2. 
10 month old girl with a congenital left clubfoot. Olisthesis of the fifth lumbar 
vertebra. The neural archs are hypoplastic, in the right arch there seems to he a 

defect. Spina bifida j s  present. 



these cases there had hcen no displacement primarily. In four C ~ S C S  

no progression of the displacc~mcnt was ohscrved. 
The youngest patient was a ten-month-old girl who was adniittcd to 

the hospital for left congenital club foot. Kadiographic examination 
of the lumbar spinc showed unilateral spondylolysis and slight olis- 
thesis of the fifth lumhar vertchra. The affected neural archs were 
hypoplastic and spina hifida was prcscnt. (Fig. 2 ) .  Eight months later 
the condition was unchanged. 

The second youngest patient was 4 %  years old and was admitted to 
hospital for spastic diplcgia of thc lower extremities prcsent since, 
birth. A cesarean section had been performed becausc of transvc,rse 
position. A radiogram of the lumbar spine revealed bilateral spon- 
dylolysis of the fifth lumbar vertebra, which had slipped 3 mm. for- 
wards. (Fig.  3 ) .  

Friberg had examined a ten-month-old girl with spondylolysis of 
all lumbar vertcbrae. The patient had numerous other congenital 
malformations such as dislocation of the hip, club feet, and subluxation 
of the kncc and elbow joints. In this case th r  spondylolyses werc most 
probably also congenital. It is possible that thc spondylolisthesis in our 
youngest paticmt mas likcwise congenital. The four-year-old girl had 
spastic paraparcsis with characteristic spastic gait. In this case a 
stress inoment could bc irnagined which might have contributed to thc 
occurrence of spondylolysis. Kfe inberg  observed spondylolisthesis in 
a 17-month-old girl with congcnital dislocation of the hip. Despite 
olisthesis comprising one-half of the length of the vertebra, no t l c ~  
formity of the lumbar hack could he demonstrated clinically. Hrailsford 
observed spondylolisthesis in a three-year-old patient and Schinorl 
found this lesion a t  autopsy in two children aged 2 to 2y! years. 

Our obscrvations incticate that spondylolysis and spondylolisthcsis 
are  not rare among children aged 5 to 9, a fact which has also hccn 
dcimonstrated hy Baker & McHollick in an extensive radiographic scrics 
of childrcn 6 to 7 years of age. It is generally a qucstion of spondylolysis 
or a slight dcgrce of olisthcsis. Since, on the other hand, spondylolis- 
thcsis has not hccn observed in newborn infants, this would secm to 
indicate that spondylolysis occurs during the first few years of life, 
possibly when the child begins to stand up  and to walk and whcn thc 
lumhar lordosis dcvelops. 

4’ 
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r (I 
Fig.  3. 

4% year old girl with cerebral spastic diplegia. Olisthesis of the fifth lumbar 
vertebra and hilateral spondylolysis. 



o r3 s R H f r  A 1’ I o N s o N s I ,  I I’ i’ I N G 

The tlcgrw of  slipping was mcasurcd as a 1)crcentagc of the Icvgth 
of thc  olisthetic vertchral hody. (Fig.  4 ) .  

E’iY. G. ,, ,,,, 
Slipping (per cent 1 = a 

T h c  t1cgrc.c of \lipping in rclation to the, :~gc o f  the patient a t  thc 
time of the first examination i \  \homn in Tahlc VIII. 

Thew \\a\ sl)ontlyloly\i\ or  :I \light dcgree of oli\thcsis in 1 4  c a w \  

(58.7 per cen t ) .  I t  wein\ a \  if the di\l)lacement often progrc\\e\ in thosc 
c a w 4  in which it c.tccctl\ 30 1)cr ccnt, gr:~du:dIy Icading to \uhtotul o r  
tot a I ol i s t hc\ i 4 

Of 75 patictit\ 52 wc.rc t o l l o w c d  L I ~ ) ,  the tiin(, of ohwrkation bc>ing 2 
to 9 years. In thc remaining 2 3  c a w \  either the patient could not hc 
followed u p  or clsc thc period o f  obwrvation was le\s than one ycar. 
Ninctccn patirnt\  nx’rc operatcd on \traightw:iy, w hilc 4 patient\ later 
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underwent operative treatment for progressive slipping. The frequency 
of progressive slipping is shown in Table IX. 

TABLE VIII 
Degree of slipping in relation to age on admission. 

1 0-9 1 10-15 ~ 16-19 1 Total 01" 
~ 

Lysis without slipping ............... 4 1 6 11 14.7 
Slipping less than 30 % ............... 5 11 17 33 44.0 

- 30-50 yo ....................... 1 4 5 6.7 
- 50-75 yo ....................... 7 ti 13  17.3 
- bnbtotal or total ........... 7 6 13 17.3 

- 

~ 

- 

9 27 39 75 100.0 

TABLE IX 
Progression of slipping in conseruatiuely and operatiurly treated cases. 

Lysis (not operated) ..................... 4 4 3 11 
Olisthesis (not operated) ............... 13 14 18 45 
Olisthesis (operated) ..................... 6 11 2 19 

23 29 23 75 

Thus progression occurred in 23 out of 52 cases which could he 
followed u p  (44 per cent ) .  There was progression in six operated cases. 
The frequency of progression of the slipping in the different age groups 
is shown in Table X. 

TABLE X 
Progression of slipping in relation to age. 

~ 

Age 1 Not operated 1 Operated 1 Total 

0- 9 
10-15 
16-19 

3 
10 
4 

- 
4 
2 

3 
14 
6 

17 6 23 

Progression seems to take place most often a t  the age of 10 to 15 
years. Since, according to Table VIII, a slipping exceeding 30 per cent 
often predisposes to further progression, operation should be con- 
sidered a t  the age of 10 to 15 years i f  a displacement of over 30 per cent 
is present. 



In sl)ontlylolisthcsis of the fourth lumbar Lcrtehra no high grade 
slipping could, 21s :I rule, 1)c ostahlished (Zmircjnl 1958).  Cases in which 
the fifth lumbar vcrtcbra is sacralizctl constitute exceptions. 

According to Taillard a tralwzoid shape of the affected vertebra is a 
characteristic finding in s1)ondylolisthcsis. The dorsal height of the 
vertebra is less than its 1 entral height. This can hc cxprcsscd by nicans 
of the so-callcd lumbar indcx. 

Taillard examined the luinhar index of thc fifth lumbar vertebra in 
100 chi1drc.n without dcformitics, the avcragc indcx bcing 89.5. In 
50 cases of sl~ontlylolisthesis this index was 7 2 .  In thc present serics 
the index w a s  likewise 72.  ‘rhc frequency of progression in relation to 
a lumbar intlcx highcr o r  1okvc.r than 7 0  in 6 2  followcd up cases is shown 
in Table XI. 

’I’AHI,E XI 
I’roqrrssiorc of slippin(/ in rrlntion t o  lumbar index. 

I’rogrussinn 1 so progrcssion Tot i l l  

Index  more t h a n  7 0  ............ 14 11 28 
Index le\s than  70 ............ 9 15 2 1  

23 29 52 

It will 1)c sccn from the t;ihlc that thc lumbar index docs not providc 
any rcliahlc criterion for cstiniating the risk of progression of thc slip- 
ping. In olisthesis helo\\ 3 0  per ccnt, the indcx was as a rulc higher 
than 70, Tvhilst at a highcr dcgrce of slipping thc indcx was often lcss 
than 70. This would wein to indicate that compression of the dorsal 
portion of the olisthctic vertebra is a secondary deformity arising when 
thc slipping cxceeds 30 p e r  ccnt. However, in the present series the 
lumbar index \va5 also lowor than the avcrage of  norinal subjects. 

During the Imiod of obscr\ ation slight slipping occurred in four 
casc~s rnherc. thcrc had 1)rirnarily hccn no olisthcsis. In seven out of ninc 
cases with s I ig h t d is 1) 1 ac cni cn t , t 11 c o lis thes i s 1) rog r cs s ed ins ig n if i c ant 1 y 
without rwxwiing 3 0  per c m t  : there was considerable progression in 
two C ~ S C S .  In ont out of thrcc c a w s  with olisthchsis amounting to 60 to 
70 per  ccnt, thc olisthcsis 1)ccaiiic total. In all six cases with subtotal 
01 i s t h c 4  i 4 I ) rog rc s \ i o n to tot a1 ol i\ t hcs is took 111 ac c . Thus , con s id c r ah 1 e 
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progression of the displacement took place in 9 out of 52 cases (17.3 
per cent) .  

According to Taillard,  the shape of the ventral upper edge of the 
sacrum is a valuable guide to prognosis. If this edge is rounded off, 
there is a risk of progression. The frequency of such changes in the 
present series is shown in Table XII. 

TABLE XI1 
Chunyes in the underluing orrtebra (anterior border rounded o f f )  in rclation to 

the grade of slipping. 

Border Border 
normal rounded off I 

Slipping less than 30 % ............... 36 8 
Slipping more than 30 % ............... 31 - 

36 39 

The table seems rather to indicate that the changes in the ventral 
edge of the underlying vertebra are secondary, occurring, as a rule, 
when the displacement exceeds 30 per cent. In exceptional cases a 
significant defect may be observed. (Fig. 1 ) .  

T R E A T hl E N  T 

Of the 75 patients, 52 (69.3 per cent) were treated conservatively, 
while 23 (20.7 per cent) underwent surgery. 

C 0 N S E R V A T I V E T R E  A T I11 E N T 

Of the Conservatively treated patients 31 could hc followed up, the 
period of observation being 2 to 9 years. Sixteen patients could not be 
followed up and in five cases the period of observation was less than 
one year. In these 21 cases the treatment consisted of a cloth corset in 
eight cases and of physical therapy in three cases, while in ten cases 
no treatment was considered necessary. In  the 31 followed-up cases 
the treatment was as follows: 

N o  treatment ........................................................ 5 
Physical therapy ................................................... 15 
Surgical corset ...................................................... 11 

31 
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The functional results of treatment werc divided in to thrce groups 
as follows: 

Group 1 : N o  pain. 
Group  11 : Slight low back pain occasionally. 
Group 111: Low hach pain and radiating pain frequcntlj .  

The results of the conservative treatincnt are shown in Table XIII. 

No treatment .................... :I 2 ~ 5 
Physical t h c r a l ~ j  .............. 5 8 2 15 
Surgical corset .................... 1 3 7 1 1  

9 13 9 3 1 

Despite corset and physical therapy, backache and radiating pain 
persisted in nine out of 31 cases. The symptoms werc not so marked, 
however, as  to constitute indications for operation. Three of these pa- 
tients were remitted to a vocational school for the disabled. During the 
period of  obscrvation the d e p v  of olisthesis remained unchanged in 
18 cases, whilc in 10 cases an in4ignificant progression of 1 to 1.5 pcr 
cent occurrcd. Considerable progression had taken placc in three cases, 
subtotal olisthesis progrcssing to total in two of these. These patients 
probably should have been opcratcd on even though it would have heen 
uncertain whether progression could have heen arrested by this 
measure. 

0 P E R .4 T I V E T l i  E A 'I' M E N  T 

Twenty-threc paticnts undcrwcnt operative treatment. The indica- 
tions for operative trcatlncnt were as  follow: 

Low hack pain ............................................. 
Low hack pain and radiating pain .................. 
Risk of progrcssion and displacement ............ 6 cahcs 

2 cases 
15 cases 

... 

23 cases 

The operations carried out were as follows : 
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Reduction and dorsal fuhion ................................. 1 

Ventral fusion ...................................................... 2 
Laminectomy alone ................................................ 2 
Re-operation ........................................................ 3 

A t  dorsal fusion a tibia1 graft was, as a rule, applied, and during 
recent years two grafts and cancellous bone from the upper end of the 
tibia. The intervertebral joints were left intact. The patients were con- 
fined to bed for six weeks after operation, and were then given plaster 
jackets for 2 to 3 months. Of the 19 cases of dorsal fusion 15 could be 
followed up, the period of observation being 2 to 10 years, 5 years on 
average. The period of Observation was less than one year in four cases. 

In  one case reduction according to Watson-Jones’s method was 
attempted. The patient was twelve years old and had spondylolisthesis 
of the fifth lumbar vertebra of 22 mm. (78 per cent) .  A t  reduction the 
displacement was reduced by 5 mm. but this was lost again and a control 
radiogram six weeks after dorsal fusion showed the same degree of 
slipping as before operation. In Taillard’s series considerable reduction 
of the displacement was obtained in seven cases, but in only one case 
could the reduction be maintained by dorsal fusion. 

The functional results in fifteen cases in which dorsal fusion was 
carried out, were as follows: 

Group I ........................... 5 
Group I1  ........................... 5 
Group I11 ........................... 5 

In the last group three patients were reoperated on. In  two caws 
exploration was carried out for recurrence of radiating pain and one 
patient was operated on for persisting backache. In two of these cases 
pseudarthrosis of the graft was present. Two of the patients were 
symptom-free after rcoperation, while one had slight symptoms pe- 
riodically. Control examination showed that in eleven cases the dis- 
placement was unchanged after operation, while progression had taken 
place in four cases despite good consolidation of the graft. Fig. 5 shows 
such a case. 

ConsoIidation of the graft was achieved in twelve cases, two of which, 
however, exhibited pseudarthrosis above the area involved. Here the 
graft was unnecessarily long. In two cases in which there was pseud- 
arthrosis of the graft, reoperation was carried out. Consolidation was 
uncertain in one case. 



I 1, 
Fig.  5. 

15 year old boy. Subtotal  olisthesis of the  fif th Inmbar vertebra. Dorsal fusion with 
bilateral  paraspinal grafts was  performed six weeks earlier. Two years later the  

slipping has  progressed and i\ n o w  total .  l’hc grafts a r e  slightly bent.  

I 1) 
Fig .  6 ,  

14 year old hoy. Subtotal  olisthesis o f  the  fif th lumbar  vertebra. Ventral  fusion with 
a n  iliac graft  was  performed. Four  years later the olisthesis is total. There is  pseud- 

arthrosis hetween the  graft  and the sacrum. 

Satisfactory functional results were thus achicved in thirteen out of 
fifteen C ~ S C S  by incans of dorsal fusion and aftcr three reopcrations had 
been carried out. Dcspitc. dorsal fusion, progression could not he 
prcventcd in four cases. In t h r w  o f  thcsc suhtotel olisthtsis 1)rogresscd 
to total olisthcsis. Herc vrntral  fusion might 1)ossibly liav11 preventc~d 
progression. 
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The results seein to indicate that olisthesis in adolescents should be 
operated on before it becomes subtotal. When the displacement begins 
to exceed 30 per cent operation should be considered and should further 
progression occur, operation is indicated. In  most of these cases pro- 
gression can be arrested by dorsal fusion. 

Vpntral transperitoneal fu s ion  w a s  carried out  in two cases in which 
the patients were under 20. The body of the fifth lumbar vertebra was 
fused with the first sacral vertebra by means of an  iliac graft. There 
were no operative complications. Consolidation was achieved in one 
case, the patient being symptom-free a t  follow-up examination. The 
olisthesis, which was primarily 90 per cent, was unchanged. In the 
second case pseudarthrosis occurred and the displacement increased 
during the period of observation from 7 7  per cent to total. (Fig. 6 ) .  

The symptoms were alleviated after operation but there was slight 
low back pain periodically. The patient was remitted to a vocational 
school for the disabled. 

I ,aminec fomy without fusion was carried out in two cases. One pa- 
tient had a cauda equina syndrome and total olisthesis of the fifth 
lumbar vertebra. After operation the backache and bladder distur- 
bance were relieved, the other neurological symptoms, which have been 
described rarlier ( L a u r e n f  1958),  persisting unchanged. The other 
patient was a 17-year-old girl on whom laminectomy was carried out 
for sciatica. Although the radiating pain was somewhat alleviated after 
operation, the backache persisted unchanged. A t  follow-up the displace- 
ment, which was 90 per cent, remained unchanged. In this case a 
console had developed a t  the ventral upper edge of the sacrum and this 
console had evidently prevented further progression. Such console 
formation is common in adult individuals with spondylolisthesis but 
seldom takes place in patients under the age of 20. 

In our opinion, in young individuals with spondylolisthesis laminec- 
tomy without simultaneous fusion should only he carried out  on special 
indications. 

The functional results after operative treatment in 19 followed-up 
caseb are shown in Table XIV. 

Backache and radiating pain which are  not affected by conservative 
treatment, constitute operative indications. As a rule, conservative 
treatment should first be attempted. Patients with a displacement 
exceeding 30 per cent  of the length of the vertebral body should be 
carefully followed up  and further progression should be prevented by 
operation. Dorsal fusion results in satisfactory relief of pain but cannot 



always arrest progression of the displacement. In  suhtotal olisthesis 
progression to total olisthcsis cannot, as a rule, he prevented hy dorsal 
fusion. Ventral fusion might givc bettcr rcqsults hut there is a risk of 
coin1)lications after this operation. In  our opinion dorsal fusion should 
he carried out  hcfore the olisthcsis has bccoine suhtotal. Reduction may 
occasionally succeed, hut the rcsults of reduction are difficult to 
in ain t a in. 

TABLE XI\’ 
Punctioncrl rosults of oprrutiut, trt ,ci trnunf.  

1 G r o u p  I 1 Group I1 1 Group 111 ~ Total 

Dorsal fu\ion ( 3  r eope ra t ion \ )  ......... 7 6 2 16 
Ventral fusion ................................... 1 1 2 
Laminectomy - - 2 2 

~ 

.................................... 

n 7 4 19 

(: 0 N (: I. 11 s I 0  N s 

A study of 75 cases of spondylolysis and spondylolisthcsis in children 
and adolescent4 gave rise to the following conclusions : 

1. This lesion is not uncommon in childrcn under ten years old. 
At this age there is generally only a slight dcgrcc of displacemcnt, if 
any, and subjcctivc syinpto~ns arc oftcn altogrthrr ahscnt. The lesion 
thcrcforc mostly eludes diagnosis a t  this age. Spondylolysis prohably 
occurs during the first few years of lifc. 

2 .  Progression of the displacemcnt is common in children and adolc- 
scents. Progression was obscrvcd in 23 out of 52 followed-up cases ( 4 1  
per cent) .  Progression secnis most frequently to take place between the 
ages of 10 to 15. At the first examination spondylolysis without slipping 
was present in 14.7 pcr cent of cases, and in 44 per cent the slipping xvas 
less than YO pcr ccnt of the vcrtchral length. Thc slipping was 30 to 75 
per cent in 24 per cent of cases, subtotal or  total olisthesis being 
prescnt i n  17.3 per cent of cascs. Suhtotal olisthesis as  a rule progrc 
to total olisthcsis despite dorsal fusion. 

3. Sciatica was present in one-third of cases. 
4. A trapezoid shape of the olisthetic vertehra and rounding off of 

the anterior cdgc of the underlying vertebra arc often observed. Our  
material indicates that  these changes are secondary, occurring whcn the 
olisthesis excrecls 30 per cent. The lumbar index does not provide a 
safe basis for the estimation of thc risk of progression. If the displace- 
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ment exceeds 30 per cent, it often progrcsses further towards a more 
severe degree of olisthesis. 

5. Dorsal fusion provides good results in cases in which conservative 
treatment does not relieve the pain. As a rule, dorsal fusion cannot 
prevent progression from subtotal to total olisthesis. In such cascs 
ventral spondylodesis may afford better results. If the displacement 
amounts to 30 per cent, the patient should he kept under close observa- 
tion and dorsal fusion should be carried out when there are signs of 
progression and before the displacement has become suhtotal. Reduc- 
tion may succeed but it is difficult to maintain. 

S U M l\l A R Y 

During the period 1944 to 1959, 75 cases of spondylolysis or spondy- 
lolisthcsis in children and adolescents were observed. Nine patients were 
under ten years old, the youngest being ten months. 52 patients were 
followed up, the period of observation being 2 to 10 years. Progression 
of the displacement occurred in 23 cases (44 per cent) .  Sciatica was 
reported in one-third of cases. Little displacement i f  any, occurred in 
58.7 per cent of cases and a higher degree of olisthesis in 41.3 per cent. 
Progression most frequently took place at  the age 10 to 15 years. If the 
displacement exceeded 30 per cent, further progression usually took 
place. Subtotal olisthesis as a rule became total, even despite dorsal 
fusion. Dorsal fusion tended to relieve the pain. If the diq)lacenient 
amounts to 30 per cent of the vertebral length, the patient should be 
kept under close observation and if there are  signs of progression, 
dorsal fusion should be carried out before the displacement has become 
subtotal. If there is subtotal olisthesis, ventral fusion may prevent 
further slipping. 

1I E s u l\iI E 

Durant la pkriode 1954 A 1959, 75 cas de spondylolyse ou de spondy- 
lolisthhe chez les cnfants e t  les adolescents ont  ktk CtudiCs. Neuf mala- 
des avaient moins de 10 ans, lc plus jeune n'ayant que 10 mois. 52 
malades ont k tk  suivis pendant une pitriode d'observation entre 2 et 10 
ans. Une progression du glissemcnt a etk constatke dans 23 cas (44 % ) . 
Des sciatiques ont k tk  rapportkes pour un  tiers des cas. Un lkgcr dC- 
placement a Ctit  observk dans 58,7 % des cas et un  plus haut  degrk d'olis- 
thkse dans 41,3 %. La progression prend frkquemment place entrc 10 
et 15 ans. Si le dkplacenient dkpasse 30 %, il se produit gknitralement 



line nouh ellr progression. Unc oli\thi.sc suhtotalc devicnt en r6gle 
gbn6ralc totalc, I n h i e  en &?pit d’unc fusion dorsalc. 

La fusion dorsale tend 5 soulager ties douleurs. Si I c  d6placcment 
s’6li .v~ h 30 % dc la longueur d r  la vcrti.hrc, Ic inalatle doit &tre tcnu 
sous ohservation et s’il y a des signcs dc progression, une fusion dorsale 
doit &tre pratiquke avant quc I c  d6placernent nc deviennc subtotal. S’il 
y a olisthitsc suhtotalc, une fusion vcntrale [)cut cmp&cher un  glissement 
ultkrieur. 

Z IT S A hl h1 I3 N F A S S 1’ h’ ( i  

Wahrend dcs Zeitraumes 194.1 his 1959 viurdcn 75 Fiillc von Spon- 
dylolysis odcr Spondylolysthcsis bei Kindern odcr Jugendlichen untcr- 
sucht. Neun Paticntcn waren unter zehn Jahre alt. I)cr jiingstc von 
ihncn war zchn Monate alt. 52 Paticntcn wurdcn nachuntersucht. Der 
HeobachtunWszcitrauiii crstrccktc sich von 2 zu 10 Jahren. Ein Fort- 
schreitcn dcr Ycrschicbung trat in 23 Fallen (44  % ) auf. Ischias wurdc 
in cineni Drittcl dcr  FBllc bcrichtet. Einc kleine, wenn iiberhaupt cine, 
Verschiebung, trat in 58,7 ‘TC und ein hiiherer Grad von Olisthcsis in 
41,3 % dcr Fallc auf. Die Zunahnie dcr Vcrschicbung gcschah am hau- 
figstcn in1 Alter von zehn zu fiinfzchn Jahrcn. Wenn die Vcrschit4)ung 
rnchr als 30 %, iihcrsticg, karn cs in der Kcgcl zu eincrn wcitcrcn Fort- 
schreitcn. Subtotal Olisthcsis hckain in tlcr Regel total, selhst trotz 
dorsaler Fusion. 

Dic dorsalc Fusion crlcichtcrtc gewiihnlich die Schmcrzcn. Wenn die 
Yerschiehung 30  % dcr  Wirbclliingc hctrlgt, wlltc d r r  Patient Linter 
genauer Hcobachtung gchalten wrrden und w‘cnn Zcichcn des Weitcr- 
gleitens auftrctcn, sollte dic dorsalc Fusion vorgcnomnicn werden chc 
die Verschiebung cine suhtotalc gcwordcn ist. \Venn einc subtotalc 
Verschiehung bereits \orhanden ist, kann eine vcntralc Fusion woitcrc\ 
Abglcitcn vcrhindern. 
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