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With regard to spondylolisthesis many questions still seem to be un- 
resolved. The purpose of this follow-up was to find out the results of 
the treatment as given in this hospital, and to find out i f  spondylolis- 
thesis is of any importance in pregnancy and for delivery, and if 
possible, to make a contribution to the discussion on progressive 
slipping. 

M A T E R I A L  A N D  M E T H O D S  

A total of 109 patients have been treated for spondylolisthcsis at Martina IIanscns 
Ifospital during the period 1937-1970. Six patients have been excluded because they 
were treated primarily a t  other hospitals. Sixteen patients have recently been 
examined clinically and roentgenologically; the others received a questionnaire. 
Fifty-five patients replied to the questionnaire and 32 did not; some were dead. Out 
of the 71 patients who constitute the material in this survey, 29 were treated 
surgically and 42 conservatively. The patients were asked to evaluate the results as 
excellent, good or poor. They were asked to distinguish between the result during 
the first 2 years and the final result. This was because it is felt that  many patients 
do not continue their exercises and therefore the pain may return. All 71 patients 
are considered as having olisthesis, but slipping less than 5 mm may be question- 
able. The degree of vertebral displacement is measured in mm and adapted to  the 
one-to-four scale of Mcyerding (1938). 

R E S U L T S  

The age and sex distribution are shown in Table 1 (all 109 patients). 
There were 62.4 per cent men and 37.6 per cent women. This cor- 
responds to the findings of Xeugebauer (1956), Friberg (1939) and 
Meyerding (1941), but Laurent (1958) reported only 46 per cent men 
in his series of 809 patients. 



Age Men \Vo m c n ‘Total 

10-1 9 (i 6 12 
20-29 9 5 14 
30-39 1 (i 7 23 
40-49 18 1 1  29 
50-59 9 7 16 
60-69 t o  5 15 

‘I’(Jtll1 88 41 109 

Age 0-10 11-20 21-30 31-50 41-50 51-(i0 l i t -70 

- N O .  -1 14 8 6 8 2 

mm 0-10 11-20 2 1-3 0 31-total I r i s .  

Mryrrtiing 1 2 3 4 

11 1 4  8 1 - 

1: 14 2 2 1 

‘I’otal 28 10 3 1 

Age Men \\’omen Total 

10-1 9 3 2 5 
20-29 3 3 I ;  
30-39 2 4 (i 
40-49 i n  4 1 4  
50-59 3 1 4 
(i0-m 3 4 7 

‘Total 24 18 42 
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T n b l r  5 .  Resu l t s  of ronsrraaiit)e trrafmriit of 42 p a f i r n f s .  

First 2 years Final 

Excellent 8 
Good 20 
Poor 14 

4 
20 
18 

Total 42 42 

Table  6. A g e  and spx distr ibt i f ion among 29 pntii,iits trcnfrt l  hl] oprra t ion .  

Age Men Women Total 

10-19 2 2 4 
20-29 4 4 
30-39 7 1 8 
40-49 3 3 8 
50-59 3 1 4 
80-89 3 3 

- 

- 

Total 22 7 29 

Conservative Treatment 
Forty-two patients were treated with physiotherapy with active 

exercises, bedrcst and in a few cases a supporting corset. The observa- 
tion period varied from 3 to 24 years (average 10.9 years) .  Table 2 
shows the age at onset of syniptonis in this group. The location of the 
lesion was the fifth lnnibar vertebra in 27 patients, the fourth in 14 
patients and the third in one patient. The degree of vcrtehral tlisplnce- 
ment is seen in Table 3. 

Table 4 shows the age and sex distribution in the conservative group. 
Nine of these 12 patients related their symptoms to an adequate 

trauma. The time which elapsed froni onset of symptoms to treatment 
varied from y2 to 57 years (average 12.8 years). All 42 patients had 
back pain; 25 of them had, in addition, radiating pain, in some cases 
typical sciatica. Eight patients had a positive Lasegue’s sign, 4 patients 
had sensory disturbances and 7 patienls had loss or  diminution of 
ankle jerk. 

Table 5 indicates the results of conservative treatnicnt, good or 
excellent in 24 out of 42 cases. 
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The average stay in hospital was 56.9 days. Elcvcn patients in the 
group had changed their occupation and 9 patients had disability 
insurance. 

Table 7. Age at onset of sllmptonis among 29 patients treatcd b~ opcrat ion.  

Age 0-10 11-20 21-30 31-40 41-50 

No. 2 12 7 G 2 

Table 8.  Degree o f  slipping, measured in mm, and adapted t o  the  s i d e  of Mcllertl ing, 
among 29 patients trrutcd bll operation. 

mm 0-1 0 11-20 21-30 31-total I O X .  
Megerding 1 2 3 4 

A1 

F 

Total 18 7 3 1 

Table 9. Results of  operative treatment in 29 patients.  

First 2 years Final 

Excellent 8 
Good 12 
Poor 9 

10 
8 

11 

Total 29 29 

Table 10. Results of posterior fus ion in 11 patients .  

First 2 years Final 

Excellent 5 
Good G 
Poor - 

7 
3 
1 

Total 11 11 
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Figure 1 .  Before ( a )  and I 1  !]ears after ( b )  lateral intercorporeal fusion. Transplant 
resorbed, but paficnt reports the result as excellent. 

Operalive Treainient 
The period of observation in this group of 29 patients varies from 2 

to 26 years (average 12.8 years). The symptoms prior to treatment 
lasted from 1 to 32 years (average 11.1 years). Age and sex distribution 
are shown in Table 6 and age at onset of symptoms in Table 7. The 
location of the lesion was the fifth lumbar vertebra in 22 patients, the 
fifth and fourth in 2 patients and the fourth in 5 patients. Twelve out 
of these 29 patients operated upon related their symptoms to an 
adequate trauma. Five of them had changed their occupation and 10 of 
them had disability insurance. The degree of vertebral displacement is 
demonstrated in Table 8;  most patients had a slipping of less than 
10 mm (Meyerding grade 1 ) . 

Fifteen of these 29 patients had radiating pain, 5 had positive 
Lasegue’s sign, 3 had sensory disturbances and 6 had loss or diminu- 
tion of ankle jerk at  the time of operation. In the total group of 71  
patients, 3 patients had bladder disturbances. The average stay in 
hospital was 106.8 days. 
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‘The results of operative trcatmcnt arc listcd in Table 9. ‘F:il)lc 10 
shows the results of posterior fusion, performed in 11 cases. In 7 caws 
a transperitoneal fusion was performed, one with an excellciit result 
and 6 with poor results. In  6 casts only a resection of one o r  more 
spinous proccsscs was performed, 3 of them with good or  cxccllcnt 
results and one with a temporarily good rcsul t .  Simple laniinectomy 
was performed only 3 times, twice with a good result and once with a 
poor result. In  one case a lateral intercorporeal fusion was perforiiictl. 
‘The patient reports the result as excellent, although fusion has not 
been obtained (Figure 1 ) . The last paticiit had various comhinccl 
operations. He reports the result as good, altliotigli lic has c1is:ihility 
insurance. 

‘There were no serious complications of the operalive treatment. 

Spondylolisthcsis in Pregnancy and Ddivrrg 
In this material 10 women had given birth t o  16 chiltlrcn 1)eforc the 

onset of symptoms. None of them had uiitisual pain during 1)rcgn:iiicy 
and labour. Fifteen womcn had given birth to 21 children after the 
onset of symptoms; 7 out of these 15 womcii suffered from increased 
pain during prcgnancy and 3 during labour. ?‘here w‘crc no cases of 
prolonged labour o r  other signs of mcchanical obstruction. One o f  tlic 
women had 2 spontaneous abortions. ‘Two ~vonicn had avoided 1)rcg- 
nancy because of their back lesion. 

ProgrPssivP Slipping 
It still seems to he a matter of dispute whcthcr progrcssivc slipping 

docs or  does not occur. In this series, 3 0  paticnts had 2 or more X-ray 
examinations, with a time lapse l)et\vccn the first and the last cxamina- 
tion varying from 1 to 16 years (average 5% years ) .  l’hrce fcrnnlc 
pat iciits prcscn tcd a total lunibosac rul 1 iixa lion, the progression being 
observed in one of them (Figure 2 )  ; the others \vcre total when first 
secn. l‘hcy had a pronounced trapezoid-slia~~cc1 fifth lumbar, with a 
rounding-off of tlic sacrum, Iiut there is no carly X-ray to dclcrminc 
whether thcsc changes are primary or secondary. 

Two patients, aged 18 and 51 years, had a 1)rogrcssive slipping of 8 
and 10 rnm, respectively. The last one is tlcmonstrated in Figure 3. 
Nine patients hat1 a small progression of 2 5 mm, and 16 paticnts had 
no progressioii at  all. Those with a small progressive slipping were 
cqually distrihutcd in a11 age groups. 
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D I S C I' S S I O N  

Spondylolisthesis obviously causes segmental spinal instability, with 
an increased deniand for muscular support. This instability causes 
back pain because of pull on ligaments and nerve roots. A great 
proportion of patients were satisfied with the results of conservative 
treatment (Table 5 ) .  This kind of treatment is usually given a fair 
chance before operation is considered. The young patients with a con- 
genital type of spondylolisthesis might be an  exception to this rule. In  
these few cases a fusion operation should be considered. The only 
patient with total luxation treated conservatively in this material was 
satisfied with the treatment (Figure 4), and the only patient with total 
luxation treated with laminectomy received no benefit from the 
operation. 

The tinie period between onset of symptoms and treatment varied 
from '/2 to 57 years (average 12.8 years) in the Conservative group. 
This fact indicates that the lesion is not very disabling, which was also 
pointed o u t  by Friberg (1939) and Laurent ( 1958). On the other hand 
the symptoms probably increase gradually in most cases and a t  the 
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Figure 3. Another  case demonstra t ing  
progressive s l ipping.  X-rolj at t h e  
ages  of 35,  40 and 51  (]ears (a ,  11, c9 

respec t ioe l~j ) .  
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Figure 4. The onIU patient w i th  total luxation treated conservatively. X-raU at the 
ages of 34 ( a )  and 49 ( b ) .  She was satisfied w i t h  the conservative treatment.  

time of hospitalization the patients are considerably disabled and in 
need of corrective treatment. 

Few women have been treated by operation, probably because they 
normally have less heavy work than men, and also because they seem 
to come to treatment a little later, often at  the menopausal age 
(Table 1 ) .  The posterior fusion seems to give good results (Table 10) .  
This finding is comparable with similar reports in the literature 
(Bosworth et al. 1955, Friberg 1939, Meyerding 1911).  In  any case, the 
posterior fusion seems to have a decreasing popularity nowadays. 
Newnian (1973) seems to prefer a posterolateral fusion and Schmorl & 
Junghans (1971) favour a posterior intercorporal fusion. In contra- 
distinction to the transperitoneal route, it allows simultaneous deconi- 
pression, and may also be combined with a posterior fusion. Trans- 
peritoneal intercorporeal fusion has given poor results in this material, 
only one out of 7 patients was satisfied. Figure 5 demonstrates one of 
the six patients who was not satisfied, although fusion has been 
obtained. In this material there has been no experience with the 
posterior intercorporeal fusion, but the method seems reasonable from 
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Figure 5 .  A case demonstrating 
successful anterior fusion. buf  the  
patient i s  not satisfird.  X-rarl Iwforr, 
immediatell] after ond 14 months after 
operation (a ,  h, c, respectiveill).  
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a mechanical point of view. Gill & White (1965) and Woolsey (1951) 
consider the fusion operations to he unnecessary. They claim that a 
(lecompression operation ( laminectoniy ) gives most patients relief 
from pain. They have found fibrous masses a t  the isthmus with various 
kinds of nerve root compression. Laminectomy has only heen pcr- 
formed 3 times in this material, one with poor results (Figure 2 )  and 
2 with good results. This operation is obviously best suited to the cases 
where sciatic pain and not spinal instability is the main problcm. It 
should be mentioned that Davis & Bailey (1972) rcportcd good resiilts 
from lamincctomy in 83 per cent of cases i f  there were minimal 
arthritic changes, and in 58 per cent if there were n1oder:ite to scverc 
arthritic changes. 

In some cases the disc is considered to be the source of pain, a t  least 
if it protrudes. This was probably true in one case. The patient had 
excellcnt results from lateral intercorporeal fusion, although fusion 
was not obtained (Figure 1 ) .  With fcw exceptions the patients in this 
review had reduced disc height, hut niyclography has seldom heen 
performed. Alvik (1969) preferred laminectoniy and in some eases a 
transperitoneal intercorporeal fusion at a second stage. Harrington & 
Tullos ( 1971 ) preferred intercorporeal posterior fusion for children. 

In this review spondylolisthcsis had some importance for the preg- 
nant women as  7 out of 15 women suffered from increased pain during 
pregnancy and 3 during labour. In  2 of these women the increased pain 
continued, but in no case did this back lesion seem to cause mechanical 
obstruction. Dandy & Shannon ( 1971 ) reported 14 normal prcgnancics 
and 4 miscarriages whereas 2 lahours were prolonged. 

There were at least 3 patients with significant progrcssive slipping in 
this series of 30, and 9 patients had a slipping of 2-5 inm, which must 
be regarded as questionable. Sonic authors ( Friberg 1939, 1,aiirent 
1958) state that progressive slipping is most likcly to occiir betwecn 
the age of 10 and 20. A possible relation bel\vecn progressive slipping 
and a trapezoid shape of the fifth lumbar body has  heen pointed out 
by Friberg (1939) ,  but Laurent (1958) made some measiirements and 
concluded that there was no such relationship. He thought that the 
trapezoid shape must he a secondary change. Hitchcock (1940) re- 
ported 3 cases of progressive slipping; the patients were 1, 13 and 45 
years old. Bosworth ct al. ( 1955) found evidence of progressive slipping 
in 2 cases. Laurent & Einola (1961 ) reported this feature in 23 out of 
52 cases. It has been noted in  this review that a trapezoid shape of the 
fifth lumbar llody coincides with :I rounded upper contour o f  the 
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sacrum, and that  these features are more pronounced in severe 
vcrtehral displacemen t. 

c 0 N (: I,  11 s I 0 N s 

Conservative treatment in the casc of sl~oindylolistliesis has a 
rcasonahle chancc of success. 
Posterior fusion gives a good result in 80 90 pcr cent, and this is 
supported by scveral other authors. 
The pain produced in this lesion often increases in pregnancy antl 
in labour, hut prohahly the women should not hc1 dissuaded from 
pregnancy. 
Progressivc slipping does occur, but in a sinall proportion of cases. 

S I' X I  hi A II Y 

Seventy-one patients have been rcviewcd, of whom 42 were trcatctl 
conservatively and 29 by operation. Good results were ohtaincd in 24 
out of 42 patients in the conservative group. Posterior fusion gavc good 
results in 10 out of 11 cases. Transperitoneal intercorporeal fusion only 
gavc good results in one out of 7 cases. The importance of spontlylolis- 
thesis in pregnancy and delivery is discussed. Seven out of 15 patients 
had increased pain in pregnancy antl 3 in lahour. but there were no 
prolonged labours suggesting mechanical obstruction. I'rogrcssivc 
slipping was demonstrated clearly in 3 cases out of 30 antl 9 out o f  
these 30 had a small progressive slipping of 2 5 nim. I t  seeins tha t  a 
trapezoid shape of the fifth lumbar body and a rounded upper 
contour of the sacrum (hall and socltct) prcdisposc to scvcrc vcrtchral 
displacement, hut this has not been proved. These features iiiay Iw 
secondary changes. 
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