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Postero-lateral spine fusion

A 1-4-year follow-up of 80 consecutive patients

We analysed 80 consecutive patients with postero-lateral spine fusion per-
formed during the years 1972-1976. Thirty-seven were women and 43
men, the mean age being 30 (14-54) years. In 73 cases the fusion was per-
formed because of spondylolysis and spondylolisthesis and in seven be-
cause of some other form of painful instability. Preoperatively, all patients
had pain in normal activities and 63 at rest. At the 1-5-year follow-up,
eight patients were pain-free, while 69 had stress pain and 35 pain at rest.
The reduction of pain was significant; 51 patients considered themselves
improved, 18 unchanged and 10 worse. Twelve fusions united in less than
2 months, eight after more than 4 months, and two failed to unite. Pa-
tients under 20 years did better than older patients. The result was better
when the fusion united within 4 months and also when the bone trans-
plants were properly placed. We conclude that postero-lateral spine fusion
can be advocated as treatment of painful spondylolisthesis and sometimes
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in low-back instability in younger patients.

Correspondence: Seppo Santavirta

Spondylolisthesis needs surgical treatment
when there is persistent pain not responding to
conservative treatment, progressive radio-
graphic slip, persistent nerve root compression
or symptoms of spinal compression (Newman
1976). Various surgical techniques are prac-
tised: posterior, anterior and lateral fusions as
well as several combinations of these (Hibbs
1911, King 1944, Cleveland et al. 1948,
McBride 1949, Bosworth 1952, Cloward 1953).
The varying degree of success of the operations
may depend partly on the nature of the spinal
instability and partly on the choice of operative
method (Rolander 1966, Rosenberg 1976). Pos-
tero-lateral fusion has been advocated as the
best technique in the lumbosacral vertebrae
(Campbell 1939, Davis & Merrifield 1962,
Stauffer & Coventry 1972, Thompson et al.
1974, Nachemson 1976, Saunders & Jacobs
1976). We have evaluated the results of pos-
tero-lateral spine fusion.

Patients and methods

We analysed 80 consecutive patients who had had
postero-lateral spine fusion in the hospital of the In-
valid Foundation in Helsinki, Finland, during the

years 1972-1976. Thirty-seven were women and 43
men. The majority of the patients were young adults,
(Table 1); the mean age was 30 (14-54) years. In 73
cases the fusion was performed because of spondylo-
lysis and spondylolisthesis (Figure 1), and in seven
cases because of some other form of low-back insta-
bility with chronic pain. In nine patients the spondy-
lolysis was located in the L III interspace, in seven in
the L IV and in all the others in the L V. In 40 cases
the radiographic slip was 25 per cent or less of the
vertebral body; in 21 cases 26-50 per cent; in eight
cases 51-75 per cent, and in two cases 76-100 per
cent. In 13 patients, an unsuccessful fusion had been
performed previcusly, and there was radiographic
evidence that the graft had failed to fuse.

Cancellous bone grafts were obtained from the
posterior iliac crest and placed on the transverse pro-
cesses. As a rule, the vertebral body with spondyloly-
sis was fused to its caudal neighbour. In all but two
cases the fusion was performed bilaterally. In 60 pa-
tients the fusion bridged one and in the remaining 20
two or more intervertebral spaces. In addition, a par-
tial or total laminectomy was performed in 13 pa-
tients at the same operation. Forty-four patients
were allowed out of bed after 2-4 weeks, 15 after less
than 2 weeks and 18 after 4-7 weeks.

At the follow-up, 4 (1-5) years postoperatively, the
patients were asked to compare the pain before and
after the operation, and to describe the location of
the pain and need for supporting corset. At follow-
up, one male patient had died. The radiographic ex-
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Figure 1. Spondylolysis and spondylolisthesis in a 14-year-old boy before and 2 years after posterolateral spine fusion. The grafts

had united and the boy is free from any discomfort.

amination included projections in extension and flex-
ion of the lumbosacral spine; in uncertain cases the
radiographic focused tomograms were added to the
examination.

Twenty-eight patients wore a lumbosacral sup-
porting brace for 3 months or less, 16 patients for 4—
5 months, and five patients used a brace perma-
nently.

For statistical analysis, Student’s ¢-test and the
chi-square test were used.

Results

In 61 patients the bone grafts healed in the de-
sired position (Figure 1) and in 19 patients uni-
laterally. Radiographically the grafts were os-
sified in 12 patients at 2 months after the oper-
ation, in 57 at 2-4 months, in eight patients
more than 4 months after the operation, and
two cases failed to fuse. In one patient the fu-
sion could not be judged radiographically.

In 64 patients the grade of spondylolisthesis
remained unchanged. In five patients the
spondylolisthesis had increased by 1-4 mm.
Two patients had reductions of the spondylolis-
thesis of 3 and 5 mm.

Preoperatively, all the patients had pain in
normal activities and 63 had pain at rest. At
the follow-up, eight patients were totally pain-
free, 69 had pain at strain and 35 had pain at
rest. This reduction of pain at rest was signifi-
cant (p < 0.001). Fifty-two patients reported a
general improvement in their low-back disease
after the operation, while 18 patients remained
unchanged and 10 patients were worse.

Of the 25 patients with preoperative pain

Table 1. Age and sex distribution, and resuits of spine fusion

Age Q d Result
(years)

A B o} D
<20 4 7 3 7 1 4]
2029 14 19 3 17 9 4
30-39 9 10 2 8 6 3
40-59 10 7 0 12 2 3
Total 37 43 8 44 18 10
A Free from discomfort
B Improved
C Unchanged
D Worse

strictly confined to the low-back region, 18 con-
tinued to have pain after the operation. Two
patients with pain preoperatively only in the
lower extremities continued to have pain after
the operation. Forty patients were receiving
sick pay preoperatively compared to 23 at the
reexamination.

The clinical end-results were best in patients
younger than 20 years (p < 0.001) (Table 1). If
the fusion had healed during the first 4
months, the results were much better (p
< 0.05). Fusion in the desired position also gave
better results (p > 0.05). The following parame-
ters did not seem to affect the clinical end-re-
sult: sex, site of preoperative pain, pain at
strain versus pain at rest, number of fused in-
tervertebral spaces, duration of postoperative
bed rest, previous fusion operations, length of
time wearing low-back supporting brace, and
additionally performed laminectomy.
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Discussion

In children and adolescents, spondylolisthesis
is postulated to be the commonest cause of low-
back pain and sciatica (Laurent & Osterman
1969). The symptoms are often severe enough
to indicate operative treatment, and spinal fu-
sion performed in the early stage has been re-
ported to give good results in this age group.
Also, in the present series the results in pa-
tients younger than 20 were better than in
older patients.

The operative method used by us did not
usually alter the degree of spondylolisthesis.
An additional Gill's procedure should be lim-
ited to patients with spinal compression symp-
toms; in these cases, myelography combined
with computerized tomography is diagnosti-
cally valuable.

Our patients were mobilized fairly soon, and
no internal fixation was used; only two cases
failed to fuse. Some authors even suggest that
bony union is not needed for the patient’s sub-
jective satisfaction (Olsson et al. 1977). Con-
ventional radiographic techniques are some-
times insufficient in judging the bony union of
the fusion in the lumbo-sacral spine. Neverthe-
less, more specialized radiographic methods
can be limited to those patients who continue
to have definite discomfort after the operation.

Tunturi (1979) and co-workers have pub-
lished an extensive investigation of factors in-
fluencing the results of the fusion of the lumbo-
sacral spine. Their statement that patients un-
der 40 years of age derive more benefit from
the operation than older patients agrees with
our results, and this is confirmed by several
other investigators. Further, the Tunturi
group stated that a preoperative occupation in-
volving heavy manual work impaired the re-
sults. Of those 40 patients in the present series
who were preoperatively on sick pay, only 17
could return to work. Although postero-lateral
spine fusion definitely has pain-reducing po-
tential, it is less efficient in terms of rehab-
ilitation.

We conclude that postero-lateral spine fusion
may be advocated as treatment of painful
spondylolisthesis and some other selected low-
back instabilities, especially in younger pa-
tients. Internal fixation or external support
does not seem to be necessary to achieve bony
fusion of the grafts.
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