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DISC EXCISION AND INTERBODY FUSION
FOR LUMBAR DISCOGENIC PAIN

Po-Ling Liang, Kao-Wha Chang, Ei- Wen Liu, Gen-zen Lin, Uy-Li Chen,

Thirtytwo consecutive patients with diasbling low-back pain
who had failed with a minimun of 12-month trial of conservative
treatment were treated by disc excision and interbody fusion as
directed by discographic pain provocation. All patients were foll-
owed for 24-40 months after surgery.

There were no death or major complications. Satisfactory
results were seen in 87.2% of the patients. The overall fusion rate
was 96.8%. The available evidence suggests that the discography
and pain provocation studies are mandatory and reliable in diagno-
sis and making surgical decisions. The dise excision and interbody
fusion are effective and safe treatment for disabling lumbar dis.
cogenic pain.
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“The role of discography and interbody
fusion i currently contraversial in the diag:
nosis and treatment of lowback pain.
‘Some authors believe that discography is
an unreliable diagnostic tool to determine
the sources of pain or to guide surgical
decision'%. Some authors doubt the effec.
tiveness of the disc excision and interbody
fusion as a treatment of low-back pain®*
preliminary
results of 32 patients who presented with

Thiakmapec represents the

disabling low-back pain and who under.
went disc excision and interbody fusion as

directed by discography and pain provoca.
tion. The purpose of this study was to
‘access the results and to clarify the role of
discography and intrebody fusion in the
diagnosis and treatment of lumbar dis.
cogenic pain.

MATERIALS AND METHODS

During & 18-month period from 1989 to
1990, 32 consecutive patients with lumbar
discogenic pain proven by discography and
pain provocation test were treated with
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disc excision and interbody fusion.

‘The first prerequisite for consideration
of treatment by disc excision and interbody
fusion was the existence of disabling low
back pain following a lengthy trial of con
servative therapy, always consisting of
appropriate periods of rest, physical ther.
apy, nonsteroid anti-inflammatory drug
therapy, analgesics, back supports and
functional rehabilitation. Patients with sig:
nificant o predominant leg pain were not
included in this study nor approached by
this method. The records of these patients
were analyzed retrospectively to determine
preoperative treatment, prolongation of
symptoms before surgery, complications of
surgery, preoperative and postoperative
roentgenographic status, and preoperative
and postoperative pain and function levels
as determined by the Oswestry Disability
score?, The study comprised a total of 22
mem and 10 women. They were categor-
ized into two groups:

1. Primary low-back pain: Nineteen
patients had not undergone previous sur-
gery. The average age in this group was 39
vears, with a 21 male: female ratio. All
patients in this group were treated by disc
excision and posterior interbody fusion and
bilateral intertransverse process fusion
with autograft bone and supplemented by
internal fixation techniques of Reduction.
Fixation (R-F) system’

2. Postdiscectomy: Thirteen parients
had undergone a posterior disc excision
with persistence of symptoms and positive
pain provocation at discography at that
level. The average age in this group was 47,
3 years, with a 2.2:1 male: female ratio. All
patients in this group were treated by disc
excision and anterior interbody fusion and
supplemented by internal fixation tech

niques of anterior locking plate system
(ALPSY,

Mean time from the onset of the
patient’s disabling back pain to the time of
surgery was 47 and 59 months for groups 1
and 2 respectively, with a range from 1 to
11 years.

Al patients selected for the discussed
operations had a deranged, painful disc
identified by discography. Discography was
performed by a radiologist without clinical
involvement in the care of the patients. In
general, all patients underwent a_three.
level discography as a routine workup.
After appropriate needle placement,
water-soluble contrast medium was inject
ed (2 t0 5cc), and the patients were queried
with regard to the pain produced. Pain
provocation was considered ta be present if
the majority or all of a patient’s back pain
was reproduced by the injection. Lumbar
discs, which exhibited morphologic ab
nomalities without convincing pain prove
cation, were not included in the operation.
Within the postdiscetomy group, discogra
phy of all postdiscetomy discs revealed per.
sistence of the posterior leak that was as
sociated with symptoms provocation.

In addition to prepoerative discogra-
phy, in selected cases, computerized axial
tomographe (CT) scans, bone scans, myelo.
grams, and electromyelography were also
performed to rule out other problems or
neural compressive lesions. No patient in
this study was thought to have surgically
treatable spinal nerve compression.

Follow-up ranged from 24 to 40
‘months; the mean follow-up was 31 and 33
months for Groups 1 and 2 respectively
Clinical results were evaluated by the
‘method of Stauffer and Coventry”.

A good result was defined as 76 to
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100% relief of back and leg pain, return to
empolyment, no or slight restriction of
physical activity, and no use of analgsics.

A fair result included patients with a
26 to 75% percent improvement of back
and leg pain, with return to work with limi-
tations, o less strenuous type, mildly lim-
ited activities, and intermilttent use of anal
gesics,

A poor result was defined as less than
25% improvement in pain, no return to
empolyment, greatly limited activities, and
use of strong analgesics.

Patients were required to fill out an
Oswestry Low Back Disability
questionnaire® before the operation and at
regular intervals afterward. Successful
arthrodesis was evaluated in all patients by
routine lumbar spine flexion-extension
roentgenograms at 6 and 12 months after
operation and, in few cases where questions
arose as to bony healing that could not be
resolved in any other way, were evaluated
by tomographic lateral roentgenograms
and occasionally CT scanning. After the
aperation, patients were instructed to wear
a low-profile thoracolumbar orthosis full-
time for 3 months when out of bed and then
part-time for additional 3 months when out
of the house. The brace fitted from below
the nipple lines to over the hips and permit.
ted full thigh motion. Patients were seen
regularly at monthly intervals for the inital
6 months, then at 9 to 12 months, and then
vearly

SURGICAL TECHNIQUES

For anterior interbody fusion, it
involved a left:sided retroperitoneal
approach to lower lumbar spine. The left
Iateral portion of the anulus is excised, and

a thorough evacuation of disc tissue s per-
formed, leaving the peripheral aspect of the
anulus at the posterior and right anter
olateral aspeets intect. The interspace is
distracted forcefully and cartilaginous end
plates are removed with a portion of the
underlying subchondral bone. The aim s to
remove enough dense subchondral bone so
as to achieve a moderate degree of punctu
ate bleeding surface while leaving enough
subchondral bone to provide sufficient
structural support for the grafts. Tricor-
tical iliac grafts were harvested and care-
fully cut to the appropriate size, and insert-
ed into the interspace. Then the Anterior
Locking Plate System" were implanted for
compressive spondylodesis and rigid fixa:
tion,

For posterior interbody fusion, stardar-
d posterior midiine approaches were used.
Lamina and facets were removed to give
good exposure of the segmental nerve
roots. The Reduction Fixation” system was
instrumented and used as a distractor. The
posterior anulus was excised and the prepa-
ration of subchondral bone was the same as
described in the anterior interbody fusion.
Appropriate size tricortical iliac grafts
were inserted. Additional transpedicular
compression was applied through
Reduction-Fixation System 1o allow com
pressive spondylodesis and to promote
rapid fusion. At the end of the fusion proce-
dures, fat grafts were placed anteriorly
between the dura and the grafts and poster-
forly over the dura. a bilateral intertran-
swerse process fusion was performed simul-
tancously.

RESULTS

The average operative time was 172
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minutes (range 145207 minutes), with an
estimated blood loss average 850 ml (range
3011430 mi). Based on the criteria
‘mentioned, the overall results included 25
patients rated as good (782%) three
patients as fair (9%), and 4 patients rated
as poor (128%). Clinical results according
to primary diagnosis are illustrated in
‘Table 1. The overall fusion rate was 96.%,

Group one: Posterior Interbody Fusion
without & Prior History of Surgery
Satisfactory results were scen in 89.5%
of the group (Table ). Average properative
disability index of 51.6% diminished to 24
5% at follow-up. Figure 1 llustrates a typi.

@
Fig 1. A 32 years old male with primary disabling low-back pain for 4 years underwent disc exci-
sion and posterior interbody fusion as directed by discographic pain provocation.
A Three-level discography illustrates normal discs at L_Ls and Ls.S, and a painful, deran.
ed disc at L. L
B Lateral radiography illustrates definte L3-L4 posterior interbody fusion at 12month
follow-up. He had a good result,

cal patient in the primary back pain group.
AIL19 patients in this group exhibited obvi-
ous fusion of their interbody and intertran.

sverse grafts.

Group Two: Anterior Interbody Fusion
with a Prior History of Discectomy at
That Level

Mean number of surgeries before their
anterior interbody fusion was 1 per

patients. The mean preoperative disability
index of 5% diminished to 27% at follow
up. Satisfactory results were scen in 85% of
the group, as shown in Table 1. One patient
developed interbody pseudoarthrosis,
producing a fusion rate of 923%. The

®
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Fig2. A 4 years old male had undergone &
posteriordiscectomy at Lt5 level
with persistent low-back pain for 3
years.

A ThreeJevel discography illustrates
posterior leak at L45 which was s
sociated with symptom provocation.
B+C Radiographic follow-up at 12
‘months exhibits excellent fusion. Clin
ical evaluation revealed an excellent
resullt with full return ta all activities,
including work as a construction
worker.

Treatment of Lumbar Discogenic
Pain
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Table 1. Clinical Results of the Interbody fusion According to Primary Diagnosis

Results
Good Fair Poor
Diagnosis NO (%) No (%) No (%) Total
Primary back 15 79% 2 105% 2 105% 19
pain
Postdiscectomy 10 77.4% 176% 2 150% 13
Total % 182% 3 90% 4 128% 2

patient had a poor result. One patient expe-
rienced an increase in back pain after the
operation despite a solid arthrodesis. Fig-
ure 2 llustrates a typical patient in the pos-
tdiscectomy group.

COMPLICATIONS

Postoperatuve ileus was common, but
in general did not require nasogastric suc-
tion and usually cleared spontancously
within 4 days. Ten patients developed uri-
nary infection and all resolved by antibiotic
treatment. No patient described postoper-
ative retrograde ejaculation or impotence,
and there were no vascular injuries. One
patient had a superficial infection of the
‘posterior spinal incision which was treated
with antibiotics only. There were no deep
infections. No deep venous thrombosis oc-
curred. There was no cases of hardware
failure. Five patients described persistent
ache and discomfort at their graft donor
site

DISCUSSION

In the primary back pain patients all
had insignificant changes on their plain
radiographs with positive pain reproduc
tion at discography being their only posi-

tive examination. Ninety percent satisfac-
tory reults (799% good and 10.5% fair) iden-
tify discography and pain provocation test
can be use as a diagnostic tool and a guide
for surgical decision, and the disc excision
and posterior interbody fusion can
climinate lumbar discogenic pain effective-
Iy with minimal and minor complications.
Despite this, Stauffer and Coventry”® report-
ed 89% good results in their primary back
pain patients treated with posterolateral
fusion, and the possibility exists that within
this group an isolate posterolateral fusion
would be adequate.

In the 13 patients who had a single
level anterior interbody fusion alone with a
previous history of a posterior disc excision
at that level, all had positive pain provoca-
tion at discography at the level of their pre-
vious discectomy. All studies in this group
to determine whether nerve impingement
still persisted were negative. Encouraging
results were seen in these patients who
exibited 85% acceptable results (77.4%
fo0d and 7.6% fair). It is imperative that
discography and pain provocation test is a
valuable diagnostic tool and a reliable sur-
gical guide for the portion of patients with
failed back syndrome like the patients in
ogenic pain can be more
effectively treated by disc excision and

this group, and
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interbody fusion rather than the posterior
operations designed to remove suspected
disc prolapse. In this group, Linson and
willams'® reported 83% satisfactory results
when treated by anterior interbody fusion.
Comparison with the other series in the lit-
eratures is not possible because of the dis-
crepancy in the patient population, and the
chosen mechanism of clinical results evalu-
ation. But Stauffer and Coventry”® reported
589% good results, and Jackson and Edge’"
reported only 17% good results when post
laminectomy patients were treated with
posterolateral fusion. Lateral mass fus
might not be a suitable method to treat this
portion of patients with failed back syn
drome.

The high union rate (96.9%) in this
study can be attributed to the following
three factors:

(1 All cases were undergone one-level
fusion rather than two- or three- level

. fusion which decrease the fusion rate.

(2)Rigid fixation and compressive
spondlodesis provided by ALPS system and
RF system would promote fusion.

(8)Removal of enough subchondral
bone to achieve broad bleeding surface, and
preservation of enough subcondral bone for
sufficient structure support of tricotical
iliac grafts are crucial to the success of
fusion.

‘The minimal and minor complications
iin this series should be emphasized. Despite
the operations seems radical in nature, they
can be performed quickly and safely with
adequate surgical training,

Some authors believe that discography
is an unreliable diagnostic tool to deter-
mine the sources of pain o to influence the
selection of treatment options'**, Some
authors doubt about the effectiveness of the.

disc excision and interbody fusion as a
treatment for low-back pain®®. But in this
study, many of these patients came to us as
their final option after having multiple con-
sultations without benefit and prssented as
a group that was severely debilitated and
unable to participate effectively in life’s
simplest tasks or activeties. As indicated
by the post-operative results and improve-
ment in Oswestry Disability Index, many
patients have begun to lead productive
lives. So, despite there are controversies,
based on this study we believe that precise
localization of the anatomaic source of
pain leading to an accurate diagnosis is a
basic requirement for successful manage-
‘ment of low-back pain and in the setting of
chonic, persistent, disabling low-back pain,
discography and pain provocation studies
are mandatory and reliable in diagnosis
and making surgical decision. Natually, all
other known causes of low-back pain must
be ruled out. The preliminary results of the
87.2% success rate of dise excision and
interbody fusion as a treatment for lumbar
discogenic pain in allowing patients to
improve symptomatically from their
preoperative status proves disc excision
‘and lumbar interbody fusion is an effective.
method of treatment.
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