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Spondylolysis and spondylolisthesis 
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Definitions 
Spondylolysis refers to a defect in the pars interarticu- 
laris of a vertebra. This defect has been defined as dys- 
plastic with elongation and thinning of the pars interar- 
ticularis or isthmic with a manifest defect through this 
structure. 

Spondylolisthesis refers to the displacement of a 
vertebral body in relation to the vertebra below. A 
lysis causes a forward slipping. A vertebral slipping 
can also be caused by disc degeneration and spondy- 
larthrosis. 

Occurrence 
Lysis occurs in about 6% of Nordic and western Euro- 
pean adult population (Friberg 1939, Laurent 1958, 
Fredrickson 1984). Lysis is not found in infants (Batts 
1939, Rowe and Roche 1953). The incidence increases 
from 5 to 12 (-15) years of age. In more than 90% of 
the cases, the location is L5, and in more than 5% L4. 
Heredity (Friberg 1939, Stewart 1953, Haukipuro et al 
1978, Wynne-Davies and Scott 1979), some sports and 
gymnastics (Wiltse et al 1975, Jackson et a1 1976, 
Ichikawa et al 1982, Sward et al 1989) can increase 
the risk for lysis. About 80% of lysis patients demon- 
strate an olisthesis, mostly a minor one. Of patients 
with radiographically verified lysis and low back pain, 
one fifth had an olisthesis with Meyerding degree I1 or 
more, viz. more than 25% slipping (Saraste 1984, 
Frennered 1991). 

Progress of slipping 
A progress of olisthesis can occur, though it is not 
very common. According to the follow-up study of 
Seitsalo (1990), a low-degree olisthesis increased 1% 
and a high-degree olisthesis 7%. Most of the progress 
occurred at the prepubertal growth spurt. Frennered 
(1991) found a 3% progress with a peak at the age of 
25 years. Saraste (1984) found that one third of adults 
and one fifth of younger patients showed a progress of 
more than 5 mm during a 20-year follow-up. Disc 
degeneration was an important factor to contribute to 
the progress of slipping. 

Risk factors 
There is a correlation between a high degree of olis- 
thesis and local vertebral hypoplasia (Fredrickson 
1984, Saraste 1984, Lindholm et al 1990), lumbosacral 
kyphosis (Pizutillo et al 1986, Bradford et al 1987 and 
1990, Seitsalo 1990, Lindholm et al 1990), and disc 
degeneration, particularly in L4 cases (Saraste 1984). 
The priority and pathomechanism of the findings is 
still unclear. These signs might contribute to the deci- 
sion to make surgery when in doubt. 

Symptoms 
The above mentioned studies of Saraste (1984), Seit- 
salo (I990), and Frennered (1991) show that symp- 
toms are correlated to the degree of olisthesis. A lysis 
without or with only a few millimeters olisthesis and 
with a normal disc height does not increase the risk for 
low back pain and is no indication for surgery, 
whereas a majority, viz. two thirds, of patients with 
high-degree olisthesis risk chronic low back pain with 
or without sciatica. A combination of L4 lysis and a 
high-degree olisthesis gives major back problems in 
nearly all cases. L4 lysis shows an over-representation 
among persons with disability pension caused by low 
back pain. Thus, a high-degree olisthesis in itself can 
make an indication for surgery to prevent future back 
problems. 

Lysis is often diagnosed during adolescence when 
unspecific back pain of varying degree is common. In 
addition, to verbalize back pain is not easy for chil- 
dren. Pain equivalents, such as lumbo-ischial contrac- 
ture, pain scoliosis, and walking anomaly, might be 
more informative than an answer to the question if 
pain exists. These findings make an indication for sur- 
gery. Neurological deficiencies occur in some percent 
of lysis patients. Improvement can be expected after 
surgery. 

In lysis patients past middle age, no special consid- 
eration is needed as for the lysis. Indications for sur- 
gery are similar as those made by other pathogenetic 
factors causing spinal stenosis or instability. 

According to epidemiologic studies and Finnish and 
Swedish long-time follow-ups, the need of olisthesis 
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surgery for adolescents in Sweden averages 50 cases 
yearly, and twice as much for adults. This is in accor- 
dance with Nachemsons (1 991) estimation. 

Surgery 
If there is an indication for surgery, there is a choice 
between posterior and anterior or a combined 
approach with or without instrumentation and decom- 
pression. 

Decompression alone is indicated only for senior 
patients with spinal stenosis and lack of instability. A 
complementary decompression in addition to a fusion 
increases the risk for postoperative olisthesis progress 
(Laurent and Osterman 1976, Kim et a1 1989, Seitsalo 
1990, Frennered 1991). The need of decompression 
should be judged individually. 

Before making comparisons between different 
fusion methods, one should remember that the fusion 
rate averaged 40% in the 1950’s, 60% in the 1960’s 
and nearly 90% in the 1980’s. There are symptom free 
patients after unsuccessful fusion surgery. On the other 
hand, there is documentation that the clinical success 
rate is clearly correlated to the fusion rate (Kim et al 
1990, Frennered 1991). 

The results of a mere lysisfixation are unsure, and 
the indication for this type of surgery is supposed to be 
rare. 

The fusion rate for an anterior fusion alone does 
not exceed 75% in any material. An anterior instru- 
mentation rather decreases than increases this percent- 
age. 

Posterolaterul fusion in  situ without spinal instru- 
mentation in adolescents and young adults gives a 
solid fusion in nearly 100%. The complication rate for 
an experienced scoliosis surgeon is down around 0% 
for this method. In a material of adult patients with 
severe olisthesis, a posterolateral fusion in situ without 
instrumentation gave solid fusion in 85-90% (Pizzu- 
tillo et al 1986, Harris and Weinstein 1987, Peek et al 
1989, Seitsalo 1990, Frennered 1991). In 200 patients 
with severe olisthesis and fusion in situ without instru- 
mentation, Schoenecker et al (1990) reported, how- 
ever, a postoperative cauda equina syndrome in 6%. It 
was not considered as iatrogenic. A reoperation with 
decompression and stabilization gave a regression of 
the symptoms in most cases. An outstandingly high 
pseudarthrosis rate in posterolateral fusion was 
reported by Herron and Newman (1989), viz. 76%. 
They used bank bone. 

In spite of a radiographically solid fusion, a 
progress of slipping can occur (Suezawa & Walker 
1978, Suezawa et a1 1981, Boxall et a1 1979, Seitsalo 
1990). The time of fusion consolidation is long, up to 
12 months (Johnsson et al 1990). No additional late 

complications nor symptoms which could be referred 
to a posterolateral fusion in situ nor increased occur- 
rence of spondylarthrosis on adjacent levels have been 
reported. 

The indications for spinal surgery and instrumenta- 
tion are getting wider and wider. An additional instru- 
mentation in posterolateral fusion has increased the 
fusion rate for old patients but not for patients younger 
than 3 0 4 0  years of age. The complication rate has 
increased along with the spinal instrumentation in all 
age categories and might average more than 10% 
today. However, much higher complication rates have 
been reported; 29% in primary spinal surgery and 63% 
in reoperations (Whitecloud et a1 1989), whereas series 
made by a very limited number of experienced sur- 
geons show very low complication rates. 

A combination of anterior and posterior approach 
increases the fusion rate in cases with severe spondy- 
lolisthesis. Smith and Bohlman (1990) reported a 
method for a combined posterior and anterior fusion, 
decompression and bone grafting through a posterior 
approach without instrumentation. Their results on 1 1  
adult patients with severe olisthesis and preoperative 
neurological symptoms were excellent. 

A solid fusion reduces olisthesis-related pain con- 
tracture, scoliosis, and walking anomalies. It can con- 
tribute to a reduction of lumbosacral kyphosis and 
slipping (Boxall et al 1979, Bradford 1979, Pizzutillo 
1986, Seitsalo 1990, Frennered 1991). In spite of this, 
trials to reduce olisthesis are increasing in number. 
Documented complication rates-mainly neurologi- 
cal-vary from 15% to more than 60% in different 
materials with different reduction methods. Later 
reduction loss is common. Bradford ( I  979) reported 
15% neurological complications and 20% pseudar- 
throses at olisthesis reduction. 

Summary 

Lysis is common and its causes are mainly constitu- 
tional. Most of slipping has already occurred when the 
patient comes for consultation. A further progress is 
often caused by disc pathology. Neurological deficits 
are rare. A high-degree olisthesis and L4 location are 
risk factors for future back pain. Asymptomatic lysis 
with or without olisthesis should not be treated. A pos- 
terolateral fusion in situ without instrumentation gives 
good results in adolescents and young adults, whereas 
old patients benefit from instrumentation. Reduction 
cannot be recommended as a routine method. 
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